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Chapter 1

ELECTROSTATIC CHARGES AND FIELDS

Q1

LO :14

Question Text

There are two types of charges namely positive and negati
a) List any two basic properties of electric charge. (2)
b) Can a body have a charge of 0.8*%0? Which basic property of electric charge is

the reason for your answer? (2)
c) Name the basic property of electric charge thatgan see in the equation
Rngg — Pogy + He, .

(1)

Scoring indicators
a) Quantization of electric charge.
Conservation of electric charge.

b) No. Quantization
c) Conservation of electric charge.

Q2

LO: 15

Question Text

In electrostatics, Electric chargeis a feature of particles like protons, electrons etc that

decides the force of interaction among them.

a) Write the name of the law that is used to measweabove force of interaction. (1)

b) Express the above law in vector form. (1)

c) Two charged spheres when placed in air attract avftbrce F. Keeping the distance
between the charges constant, the spheres are sathiera liquid of relative permittivity
K. Then the spheres will
(i) attract with a force KF (i) repel with arfie KF

(ii1) attract with a force F/K (iv) repel withfarce F/K (2)
d) Two small aluminum spheres are separated by 8(How.many electrons are to be
transferred from one sphere to the other so tleathtby attract with a force of 48l. (3)
Scoringindicators
a) Coulomb’s law in electrostatics
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c) attract with a force F/K
d) If n electrons are transferred, charge on eachregghe- ne

1 (ne)?
- 4TTE r2
2 _ _ Fr* 10%x0.82 _ a1
n- = 9x109xe?2 - 9X109X(1.6X10_19)2 - 2-77 X 10
n =5.27 x 10%°
Q3
LO : 17,19
Question Text

Electric field is the region where an electric geexperiences a force and is visualized
using the concept of electric field lines.
a) What is the Sl unit of intensity of electric field? (1)
b) “In a uniform electric field charges of differenagmitude experience the same
force”. State whether this statement is true adal
(1)

c) Two identical metallic plates are charged with é@umaount of

charges as shown in the figure. Draw electric figlds * -
representing the field between the plates. (2) :
+ -
d) An uncharged metal hollow sphere is now placstevben the + -
plates as shown in the figure. Redraw the fielddin (2) : -

+

+

+

O

+

+

+

Scoring Indicators::
a) NC'orvm?
b) False
c)

* - d)
"
p———> -
+ -

B EENENE

+ + + +
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Q4

LO :17,18

Question Text

Intensity of electric field is a vector quantity.

a) Define intensity of electric field at a point. (1)

b) Two small spheres A and B carrying charga€2and @C respectively are separated
by a fixed distancelntensity of electric field at the location of Belto A is E.
Intensity of electric field at the location of Aelto B is

() E (i) 3E (i) 6E (iv)

12E (2)

c) Two point charges +4 nC and +5 nC are placed@2 m and x=-0.3 m respectively
along the x axis. Find the magnitude and directibimtensity of electric field at the

origin.(3)
Scoring Indicators:
a) Intensity of electric field at point is the ei@static force experienced by unit positive
charge placed at that point.
b) 3E
c)
-5x107¢C +4x10°C +X
=x=—0.3m 0 x:-O.Zm "

Intensity of electric field at the origin due teethegative charge
1 5x107°
= X
41e, 0.32
E_y =500 N C~talong — ve x axis
Intensity of electric field at the origin due teetpositive charge
. 1 4x107°
= X
M " 4me, T 0.22
E4y =900 NC~'along — ve x axis
Net intensity of electric field at the origin
E =Eyy+E_y=500+900 = 1400 NC talong — ve x axis

Q5
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LO : 111,115
Question Text
A pair of equal and opposite charges separatedsoyadl vector distance forms an electric
dipole.
a) What is the direction of electric dipole moment? (2)
b) What is the angle between electric dipole momedtiatensity of electric field due to the
dipole at its
(i) axial point outside the dipole (ii) equasdmpoint?
2)
c) An electric dipole consisting of charges 420 and -2QuC separated by 2 mm is placed
inside a cubical box of side 10 cm. What is theabettric flux passing though the box?
(2)

Scoring Indicators

a) From the negative to the positive charge albeglipole axis
b) (i) zero (i) 186
C) Total charge of the dipote= 0
Flux passing through the bog = Eio ¢=0
Q6
LO : 111,113
Question Text
An electric dipole placed in an electric field expaces a torque.
a) What is the net force acting on the dipole placed uniform electric field? (1)
b) Write the expression in vector form for the torgoéing on an electric dipole when it is
placed in a uniform electric field. (1)

c) When a dipole is placed in a uniform electric fithe torque acting on it is found to be
0.707 times the maximum torque. Calculate the abgtereen the intensity of electric
field and electric dipole moment and draw the dag&an of the dipole in the electric
field. (2)

Scoring indicators

(a) Zero
(b)Z=pxE .
p *q " p
. 45°
Maximum torquer,,,, = pE /< >
By the given conditiomr = 0.7077,,,4y -q / B
pEsin6 = 0.707 pE >
sinf = 0.707

0 = sin~1(0.707) = 45°
(8 = 135° is also will give the same torque)

Q7
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LO 1.15

Question Text
Two closed surfaces;&nd S enclose two charges gnd @ as shown in the figure

q:
S2

a) State the law in electrostatics that relates thetet flux passing through the
surface with the charge enclosed.

1)
b) If g1 = +6uC and g= - 4 uC find the ratio of the flux passing through suega&
and S

2)
c) Let the surface Sexpands to double its area whiler€mains as such. What will
happen to the above ratio? (1)

Scoring indicators

a) The net flux of electric field passing through asdd surface is equal %¢60
times the charge enclosed by the surface. (2)
b) By Gauss’ theorem flux passing through a surfjalceei
0

6x107°

Flux passing throughiS ¢, =

€o
— -6
Flux passing through;S ¢, = (6—4)x10

€o
$_6
¢ 2
1 _
b2 3
c) Remains the same



Chapter 10

WAVE OPTICS

Q.1.
L.O0:10.1

Question text

Consider a point source emitting waves uniformlalirdirections.

(a) Draw two wave fronts very near to the poinirse

(b) Using Huygen'’s principle ,prove that anglemdidence is equal to angle of reflection.
(c) What is the shape of a plane wave front aféeispg through a thin convex lens?
Scoring indicators

(@)

(b) Let AB be a plane wave front incident on th#eing surface XY. AA' and BB' be
normal to the wave front at A and B. It represanident rays. AN is the normal drawn
at the point A on the reflecting surface.

[UBAY is the angle of incidence. CD represents reflegtadefront. The normals CC'
and DD’ represent reflected raysSDCAIs the angle of reflection.In the triangles ABC
and ADC, JABC = OADC = 90°. AC is common for bothtriangles.AD = BC.
Therefore the two triangle are congruent.

OABC-UADC iei=r.
(c) Spherical wave front

Q.2.
L.0:10.2

60



EDUMATE - Physics

Question text

According to a principle, at a particular point @axmedium, the resultant displacement
produced by a number of waves is the vector sutheflisplacements produced by each of
the waves

(&) Name of the principle

(b) Derive an expression for the band width in ygamouble slit experiment
(c) What are the conditions at which two lightiszes become coherent?
Scoring indicators

(&) Superposition principle

(b) S and S are two narrow slits separated by a distance "Hiey are illuminated by a
monochromatic source of wavelengdth A screen is placed at a distance of D from the
slits as shown in the figure.

Light waves from $and S reach the point P. The path difference betweeseth&o

waves is g\.
from theASIS;N sinG:ﬂ -SN
SS, d

If 6 is small, sirb =0 .00 pathdifferenced = 6d

0
Orf=—........... 1

g @

X X
APQO,tanB=—.or@=—............ 2
Q 5 5 @)

From equation (1) and (2)
0_X xd
—=— or 0=—
d D D
For the point P to be bright, the path differereeei. where n=0,1,2 etc.

iex—d: M orx =_n)\D
D d

The first bright fringe is formed at x = when n =1
, AD
ie x, =—
d
Second bright fringe is formed at xzwhen n=2
, 2\D
ie X, =——
The bandwidtl$ the distance between two consecutive bright dk dands.

O bandwidthp =x, - X, =)\FD
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(c) Two light sources are said to be coherentefytemit light of same wavelength, same
amplitude and constant or zero phase difference.

Q.3.
L.0:10.3

Question text

The double slit in Young's experiment is replacgdabsingle narrow slit (illuminated by a
monochromatic source).Then,

(@) How the pattern of bands on the screen difftanfthe pattern due to double slit?

(b) Derive an expression for the band width of¢aetral fringe.

(c) Draw a graph which shows the variation of isignof light with distance .

Scoring indicators

(@) A broad pattern with a central bright regiorseen. On both sides, there are alternate
dark and bright regions of decreasing intensity

(b) Consider a point P, on the screen at whicheleds travelling in a direction making an
angled with CO are brought to focus by the lens as shiowiigure

. Pz
slit
A i
g
5 T ............
g X < ----------------}':';‘:1.0
l PN 1 | et
9 XL
¥ e
L)
— b —

These wavelets travel unequal distances in regdhm point . Hence these waves are
not in phase. The wavelets from the points A ande&ching P are having a path
difference, BP — AP. = BN = a sif. This path difference equals 10 Then for each
point in the upper half AC of the slit, there is@responding point in the lower half CB
such that the wavelets from these two points rea¢hwith a path difference 6#2.

These wavelets interfere destructively to makarntensity at P minimum. The point P
corresponds to first minima. Condition for firstnima is

asirt = .

Thus in general, the minima will occur when théhpadifference = asiie N\ where n =
1,2, 3.. Thus minima are formed on both sides aeQthe central maxima

In between minima, other maxima called secondaaxima are formed. Secondary
maxima will be at those points for which the paiffiedence for the rays is

asind=(2n +1)%

The width of the central maximum is defined asdlstance between the first minima on
either side of the central maximum.

For the first minimum, asth=A. wheno is small sifh =0 .ie & =A

Or 0 :A. From the fig.6=i
a D
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Q.4
L.0:10.3,10.4

Question text

A long narrow slit is illuminated by blue light aride diffraction pattern is obtained on a
white screen.

(a) How the width of bands change as the distainom the centre increases?
(b) What happens to the width of pattern, if yelloght is used instead of blue light?

(c) In a double slit experiment, the slits are sefgl by 0.03 cm and the screen is placed
1.5 m away. The distance between the centraldramgd the fourth bright fringe is 1
cm. Determine the wavelength of light used in tkgegiment

Scoring indicators
(&) Width of bands decreases from the centre obémels
(b  The pattern expands or band width increases

) >
() Xxp :n}\_D, A= Xpd _10 " x003x10
d nD 4x15

=500nm

Q.5
L.0:10.5,10.6

Question text

Light of wavelength 589 nm is used to view an objgawder a microscope. The aperture of
the objective has a diameter of 0.900 cm.

(&) What do you mean by limit of resolution of gstical instrument?
(b) What is the limiting of resolution of the al@omicroscope?
(c) What happens to the limit of resolution if tiigective is immersed in oil? Explain.

Scoring indicators

63

EDUMATE - Physics



EDUMATE - Physics

(@ The minimum distance between two objects atkvkiney can be observed as separated
by an optical instrument is called the limit o§oéution of the instrument.

122\ _ 122%x589x1072

(b) Limit of resolutionAB = = 798x10 °rad

0.9x1072
(c) Decreases. Refractive index of oil is morenttiat of air. Hence wavelength of the light
decreases.
Q.6
L.O:10.2.
Question text

A slit S is illuminated by a monochromatic sourddight to give two coherent sources P
and B. These give a dark band at the point R on theescas shown in figure.

(a) Write the formula to find out band width.
(b) What relationship must exist between the leadiR and BR?
(c) Can interference fringes be produced by usiwgitientical bulbs?

(d) If the distance betweendnd B is 1mm and the screen is placed 1m away, whaeis t
fringe separation for a light of wavelength 5X1fa ?

Scoring indicators
AD

a) B=—

@ B g

(b) The condition for dark fringe iB,R - RR = (2n —1)%/Wheren =1,2,3etc

(¢) no

(d) B=%D=1xi’(’;—_130_7=5x10‘4: 05mm
Q.7

L.0:10.7,8.

Question text

Green light is incident at the Polarizing angleaotertain glass plate as shown in figure.
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(&) What do you mean by polarizing angle?

(b) Indicate the polarization components on theectéd and refracted rays, by arrows and
dots.

(c) Find the refractive index of glass.
Scoring indicators

(@ The angle of incidence , at which incidenhiign a transparent medium , become
completely plane polarized is known as polarizingle.

(b)

(c) Polarizing angle = $6B82° = 58
Refractive index, n = tan 88 1.6

Q.8

L.0:10.7,10.8.

Question text

A beam of light, with intensityo] is passing through a polarizer and an analyzehagn in
figure.

Polariser Analyser

(a) State Malus law related to the intensity ofitigansmitted through the analyzer.

(b) 1If 8 = 48, What is the relation of the intensities of oridifight and transmitted light
after passing through the analyzer?

(c) Which of the following waves can be polariZgdX-rays (ii) sound waves Why?
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Scoring indicators

(@) The Malus law states that the intensity of plodarized light transmitted varies as the
square of the cosine of the angle between the mat@nsmission of the analyser and
plane of polarizer.

(b) I Iorigin-al = lo

transmittel EOCOSZ 450

loriginal _ 1 _ .
=1 1- 4:1
X
2 2
(c) X -rays . Because it is a transverse wave.

I transmittel

66



Chapter 11

DUAL NATURE OF MATTER AND RADIATION

QL
LO:11.2,11.3
Question Text

Einstein got Nobel prize in1921 for his explanatadnphotoelectric effect

a) In order to start photoelectric emission ,the mummenergy acquired by free electron in
the metal iscalled as ...............

1)
b) The minimum energy for the emission of an electhmm metallic surface is given
below
Na :2.75 eV K:23eV Mo : 4.4V Ni :5.15 eV
Select the metal which is more photo sensitivé®y W (1)

c) Draw variation of photoelectric current withpdipd voltage for radiation of intensities
l1and b (l1>12). Comment on the relation between intensity giiiand photoelectric
current. (2)

d) Does Light from a bulb falling on an iron tat@mit photoelectron ? Justify your answer.
2)
Scoring I ndicator

a) Work function / Threshold energy
b) Kis more photosensitive because it has less waorktion

c)
FIGURE

As intensity increases photoelectric current alsceases
d) No. The work function of iron is very large

Q2.
L.O:11.2
Question Text

Figure below shows variation of stopping potenfiad) with frequency¥) of incident
radiations for two different metals A and B .
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»
|

Y o1 Y 02 T,

a) Write down the values of work function A and B?

b) What is the significance of slope of the abovephfa

(1)
(1)

c) The value of stopping potential for A and B forraquencyy: ( which is greater than
vo2) of incident radiations are\and \4 respectively .Show that the slopes of the lines is

V1i-v2
y01—vy02

equal to

®3)

Scoring Indicators

a) Work function of A ,@1=huv o1
Work function of B @w1=huv o2
b) The slope of the graph gives valuelofe.
Forthe metal A, bi=hvouteVi
Forthe metal B, bi=hvo+eVe @
From equatiofl) and (2)
hvoit+eVi=hvo+ eV,

e(M-V2) = h@Qo2- Vo)
h o Vi-V2

e 102-v01

Q3.

LO:11.5,11.6

Question Text

Photon is quanta of light

a) How introduced the concept of photon ?
b) List any four properties of photon?

) @
(2)

c) What will be the de-broglie wave length of movirgyitcle with velocity v and that of a

photon ?
Scoring I ndicators
a) Max Plank

(1)

b) 1) Ininteraction of radiation with matter, it beles as if it is made up of particles

called photons

i) Photon has energy (E =) and momentum p=b/ c and speed c as that of light

iii) Photons are electrically neutral
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iv)  When photon collide with a particle the csidin is elastic

c) de-Broglie wavelength of particle:%

de-Broglie wavelength of photon = £

mc

Q4.
LO:11.3

Question Text

Lenard and Hallwachs investigated the phenomehphatoelectric effect in details during
1886-1902 through experiments
a) Write any two characteristic features observedheabove experiment? (2)
b) Explain with reason
(i) Green light emit electron from certain metatface while yellow light does not
(i) When the wavelength of incident light is deased, the velocity of emitted photo
electrons increases (2)
c) Complete the following statement about photoeledfiect
The radiations having minimum frequency called ..... falls on a metallic surface,
electrons are emitted from it. The metal whichtsrmphotoelectrons are called .........
The kinetic energy of photoelectrons emitted by etandepends on ......... of the
radiations, while the intensity of the incidentiedtbns depends on .........

(2)

Scoring Indicators

a) Any two statement of laws of photoelectric effect (2)

b) (i) Energy of incident photon is inversely proponal to its wavelength. Since of
green light is less than that of yellow, it hasg&ar energy. So it can emit
photoelectrons (1)

(i) As the wavelength decreases, frequency aswcé energy of incident radiation

increases and hence kinetic energy of photo elesircreases (2)
c) Threshold frequency , photosensitive ,frequencyimer of photons (2)
Q5.
LO:11.4
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Question Text

Albert Einstein proposed a radically new picture ebdéctromagnetic radiation to explain
photoelectric effect

a) ldentify Einstein’s photoelectric equation ? (1)
b) With the help of Einstein’s photoelectric equatexplain the following facts
i) Kinetic energy of photoelectrons is directlyoportional to frequency not on
intensity
i) Existence of threshold frequency for a giy@rotosensitive material (2)
c) A metal whose work function is 2 eV is illumiedtby light of wavelength 3x10m.
Calculate i) threshold frequency ii) maximum mgyeof photoelectrons. iii) the
stopping potential ?

3)
Scoring Indicators

a) hu =huo+¥% mv
b) i) hu o %mv
Yamvo v
Hence kinetic energy is proportiomafrequency
i) hu -huo=% mV
hQ - vo) =% m¢
v should be greater than, otherwise h{ - vo) is negative and is not possible

Cc

C) @=huvo=2eV
v

L
_ 3x108

=——=10"Hz
3X10
() @=huvo
2X1.6x 10°1°
0 6 63x10-3%
= 48 x 16 Hz

(i) Y mVZ =hQ - o)
= 6.63x 18" (101°- 4.8x106%
= 3.44x18°J
(i)  eVo=h(- vo)
Vo= h(v — v0)
_3.44X1071°

1.6X10719

=5.746V

Q.6.
LO:11.7
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Question Text

The wave nature of electron was experimentallyfieetriby diffraction of electron by Nickel
crystal

(@) Name the experiment which establish wave naitireoving electron? (1)

(b) With a neat diagram explain the existence dtenavave associated with an

electron?(3)
(c) An electron and a proton have same kinetiecggnehich of these particles has shortest

de — Broglie wave length ? (2)

Scoring I ndicator

a. Davisson and Germer experiment

b.

FIGURE

Explanation

C. A=

SIS

2
K =P—
2m

P =/2mK
A=

s DN

!

2mK

[

Ka\/—ﬁ

Mass of alpha particle is more than that of protmmce it has shortest wavelength
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ATOMS

QL
LO: 12.1,12.2
Question Text

In Geiger-Marsden Scattering experiment alpha gagdiof 5.5 MeV is allowed to fall on a
thin gold foil of thickness 2.1x10n

(a) Draw Schematic diagram of above experimental gearent. (2)

(b)

10 =
? S—y .

Number of scattered particles detected

0 20 40 60 80 100 120 140 160 180

Scattering angle 6 (in degree)

In the above graph nearly iarticles were detected when scattering angléeis.
What you understand by it? (1)

(c) Why gold foil is used in this experiment? (2)

(d) Does there exist any relation between impact patemaed scattering angle? If yes
explain your answer?

(1)

Scoring I ndicator
a)
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Thin gold foil

Lead bricks
F ] P Small angle
scattering of some
Beam of
 —

a-particles

S . "
o o g — e SR

Source of ) )0 —_—

a-particles ey . »

ZnS screen

e N
\ "
/ Large angle 4
scattering of some
Backward scattering

of a very small
fraction (1 in 8000 or so)

Detector
(Microscope)

(b) Most of the alpha particles get unscatteredmadiaat most of the space in an atom is
empty.
1)

(c) Atomic number of gold is 79, so number of protangery high. Hence scattering
between alpha and nucleons is larger. Gold foill@mmade very thin so that the alpha
particles suffenot more than one scattering

2
(d) Yes
As impact Parameter increases, scattering angleases. (3)

Q2.

LO: 12,5, 12.6,12.9

Question Text

Study of emission line spectra of a material sawve fingerprint for identification of the
gas.

(&) Name different series of lines observed in hydnoggectrum (1)

(b) Draw energy level diagram of hydrogen atom? ) (2

(c) Write down the Balmer formula for wave lengthHbfline. (1)

(d) Given Rydberg constant as 1. 097%h®". Find the longest and shortest wavelength
limit of Balmer Series. (2)

Scoring Indicator

a) Lyman series, Balmer series, Paschen seriask8trseries, Pfund Series.

b)
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Total energy, E (eV)

n=5 -
n=4 lonised atom
LN
ﬁ\'
-0.85 : - - o
_185”:3 V\ V4V Brackett &g
’ —_— series (3 =
Paschen [ @ a
a0 n=2 \ Y._t series )
Balmer
series
_136 rl:j U ¥ o Ground state
Ly\xrl;a_r;-
series
-1 1 1] 1 1
V =—= —_— = _—
-1 1 1]
v :; = RH -~
L Ny
Longest wavelength:+=2 and n =3
-1 1 1 1 1 5
v===R,| =-—|=R,|=-=|=1.097x 16 x—
] R“_ 2 nZ | R“[zz 32} 36
A =% =6563% 10"°m
FE

Shortest Wavelengthin2 and a=a

P B PN
V_;_RH{_z 2} RH{Zz 2}

A= = =3646x 10°m

LO: 12.7
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Question Text

Bohr combined classical and early quantum concegtgave his theory in the form of three
postulates.

(a) State three postulates of Bohr Model of atom? (2)
(b) The total energy of an electron in ground stat@yafrogen atom is - 13.6 eV. What is
the significance of negative sign? (2)

(c) The radius of inner most electron orbit of hydrogitom is 5.3xI8 m. What are the
radii of n=2 and n=3 orbits?

(2)
Scoring Indicators

(a) State 3 Postulates
(b) Negative sign implies that the electrons are stsohgunded to the nucleus
(c) r, =n%a, =53x10"1m

r, =ap=>53x10"1m

r, =4a, =21.2x1071m

r; =9a, = 47.7 X 107 11m

Q4
LO:12.11

Question Text

Louis de Broglie argued that electron in circuldsibas proposed by Bohr, must be seen as a
Particle wave.

a) From Bohr's postulate of angular quantization motuen arrive at an expression for
wave length of an orbital electron?

)

b) Comment on the above result. (2)
Scoring I ndicators

@ mvr=nh ................... (1)
at
h
T (2)
mv
From (1) & (2)
hr _nh
A 2m
q=2
n

c) Sincei =2_nr' length of the first orbit is the de- Broglie waeagth of the orbit.
n
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NUCLEI

Q1

L.0:13.1,13.2

Question Text

(@) Complete the given nuclear reaction.

XA+ — +1 +Energy
(b) Match the following.
A B

i | Isotopes 17CIR7, 19K3®
i |Isobars g0, O
iii | Isotones 1H3, oHé?
iv 1H3, 3Li 7

Scoring Indicators:

a) XA+ — z1XA +v + Energy

b)
A B
i | Isotopes g0, O
i |Isobars 1H3, oHe?
iii | Isotones 17CIR7, 19K3®
Q2
L.O: 13.3
Qn Text:

Nuclear radius depends on the mass number of ¢neceit.

a) Write down the expression for nuclear radius.
b) Prove that the density of the nucleus is inddpat of mass number A.
c) Read the following statement and choose theecbaption.

“Electric dipole moment is zero for nuclei in stalary state.”

Assertion

All nuclei have spherical symmetry about the centrmass.

Reason:
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The zero dipole moment for stationary nuclei is timthe symmetry about the centre of
mass.

i) Assertion and reason are true. ii) Assertiofaise reason is true. iii) Assertion is true
reason is false iv) Assertion and reason are false.

Scoring indicators:

1

a) R=RA3

b) Density of nucleus = (mass of the nucléuysplume of the nucleus)
_ mA mA m

= 2 " = 2 3 = Z 3
CAR S T
This shows that nuclear density is independemtags number
c) ii) Assertion is false reason is true.

Q3
L.O: 13.4,13.5
Qn Text

Binding energy curve shows the variation of Bindargergy per nucleon of nuclei with mass
number.

a) Binding energy per nucleon is maximum for massber..........

b) The figure shows disintegration of Deuteron.

. Proton

Photon O O /
Deuteron \

Neutron

What should be the frequency of the incident phatobreak Deuteron into proton and
neutron?

Mass of proton g+ 1.007276 u.

Mass of neutron m= 1.008665 u

Mass of deuteron = 2.013553u

Scoring Indicators:
a) 56
b) Mass defect {1.007276+ 1.008665 2.013553 =0.002388 u
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Binding Energy=0.002388x 931 MeV=2.223 MeV
Energy supplied to the photon = 2.223%4N6x10'°=3.56x10"3J

E _3.56x10%

— =5.4x 10°Hz
Frequency of photon=h  6.62x 10>

Q4
L.O:13.6
Q. Text

The figure shows the potential energy of a paimo€lear particles and their distance of
separation in Fermi (fm).

100,
Potential energy o \
(Mev)
-100 | ‘
o 1 2 3
Distance(fm)
a) Fill in the blanks.
Distance of Potential energy Nuclear force
separation
r>3fm
re<r<3fm Nuclear force is attractivie
r<ro Potential energy positive

b) What conclusion do you obtain about the natfireuclear force from the graph.

Scoring indicators

a)
Distance of Potential energy Nuclear force
separation
r>3fm Potential energy very small and negatiéo nuclear force
rn<r<3fm | Potential energy is negative Nucleacéais attractive
r<ro Potential energy positive Nuclear force is repdsi

b) The nuclear force is a short range force.
Q5
L.O: 13.7,13.8,13.9

Rutherford and Soddy’s laws of radioactivity explahe rate of decay of radioactive

material.

a) Arrive at the expression for the number of eadtive atoms of a radioactive material
remaining after an interval of time.
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b) Draw the curve showing the variationlog{Nﬁj with time.
0

c) Two radioactive substances P and Q have HalBlimonths and 3 months respectively.
Find the ratio of the activity of these two matksiafter one year. Scor e
3+1+2

Scoring Indicators:

a) If N is the number of nuclei in the sample amnddundergo decay in tim&t then

AN N
At

or, AN/At = AN,

whereA is called the radioactivdecay constant or disintegration constant.

The change in the number of nuclei in the sam@eaN = —AN in timeAt. Thus the rate
of change ofN is (in the limitAt — 0)

dN

ST =N
dt

or,

AN ot
N

Now, integrating both sides of the above equatimnget,
N dN t

= =-Afdt
Ny N to

or, InN -InNg = -4 (t—tp)

HereNg is the number of radioactive nuclei in the sangtlsome arbitrary timg andN
is the number of radioactive nuclei at any subseguigne t. Settingtg = 0 and
rearranging Eq. gives us

N5y
In No which givesN(t) =N, e ™'

b)
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T

Log (N/No)

Time —»

a) Activity R= AN

Rlz/‘lNl

RZ :AZNZ
_0.693_ 0.693

A = =2

T, 6

_0.693_ 0.693

S T

b

St
— NO

N, =2

&: AN,

R2 AZNZ
0.693) N,

_( 6 j(z) 1

"(0.693) N,, 1
(222"

R:R,=1:1

Q6
L.0:13.10

a) Inthe given figure a radioactive source ixgthinside a lead block.

Identify the rays incident on the photographiates
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b)

C)

Photographic plate
| o i— ;|

Binto the plane
of paper

Radioactive source

Which of the following statement is correct .

i) Gamma rays consist of high energy neutrons.

i) Alpha rays are equivalent to singly ionized Btoms.

iii) Protons and neutrons have exactly the saragsm
Iv) Beta rays are same as cathode rays.

How many alpha and beta particles are emitietde following reaction.

92U238 N 82Pb206

Scoring Indicators

a)

b)

C)

Q7

Photographic plate

Radioactive source

1-Alpha
2-Gamma
3-Beta

iv) Beta rays are same as cathode rays.

92U238 N 82Pb206

Difference in mass number=32

Mass number of one alpha particle =4

Hence number of alpha particles = 8

Change in atomic number = 10

Change in atomic number due to alpha particlgé =
Charge of beta particles = -1

Hence number of beta particles emitted = 6

L.O:13.11,13.12,13.7
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a) Maitch the following:

A B
i Nuclear fission B-decay
il Nuclear fusion Hydrogen spectrum
lii | Transition between atomic energy levels Nuelgh low atomic numbers
iv | Electron emission from nucleus Generally possibl nuclei with
high atomic number
Photo electric emission

b)  Nuclear fusion can liberate more energy tharlear fission. But nuclear fusion is not
commonly used in energy production. Why? Scerk:2

Scoring Indicators:

A B
i Nuclear fission Generally possible for nucleitwit
high atomic number
il Nuclear fusion Nuclei with low atomic numbers
lii | Transition between atomic energy levels Hydmogpectrum
iv | Electron emission from nucleus - decay

Q8
L.O:13.12

The figure shows a nuclear reactor based on tharedton fission.

COOLANT ey

REFLECTOR —\
STEAM TO

Y [—> TURBINE
HEAT EXCHANGER
—<: CORE l«— (STEAM GENERATOR)
Y
WATER FROM
[~ € CONDENSER

«—

a) The energy of thermal neutrons is --------- ev--
b) Name the parts labelled X and Y in the figure.

c) Write the function of X and Y.
d) The multiplication factor has great significano nuclear reactor .Give reason.

Score: 1+1+1+2

Scoring Indicators:
a) 0.025eVv
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b)
c)

d)

Control rods
Control rods are used in nuclear reactors to control the fission ratelfanium and

Plutonium

The ratio,K, of number of fission produced by a given generatif neutrons to the
number of fission of the preceding generation aked themultiplication factor; it is
the measure of the growth rate of the neutronkerr¢actor. FoK = 1, the operation of
the reactor is said to lmeitical, Unless the factdK is brought down very close to unity,

the reactor will become supercritical and can exgriode.
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SEMICONDUCTOR ELECTRONICS:
MATERIALS, DEVICES AND SIMPLE CIRCUITS

Q.1
L.0:14.3,14.4,14.5

Question text
Diods are one of the building elements of elegtraircuits. Some type of diods are shown
in the figure.

(i)

(ii)
U

(i)
N]
L1

(@) Identify rectifier diode from the figure.

(b) Draw the circuit diagram of a forward biasedtifeer diode by using a battery

(c) Draw the forward and reverse bias charactesisif a rectifier diode and mark thresh
old voltage or cut in voltage .

(d) What happens to the resistance of a semicéodan heating?

Scoring indicators:

(@)
N
1

(b)

|
1l
(c) The forward and reverse characteristics ofieosi diode is as shown in the fig.
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0| |

) =] |

40— ,I

;l_"l o _l ,,l_. ”|“I |,|.,'+I.Ir e v

I . cutin voltage

Il

(d) The resistance of a semiconductor decreases wéhrritemperature

Q.2

L.O0:14.6,14.7,14.8

Question text
A full wave rectifier circuit is shown in figure .
D,
DH——
N MN—e
) H [—2v,
Dt
Vi Do

(@) Draw the output wave form of the rectifier

(b) If a full wave rectifier circuit is operatirfigppm 50 Hz mains, the fundamental frequency
in the ripple will be
(a) 50 Hz (b) 70.7 Hz (c) 100 Hz (d) 25 Hz

(c) In azener regulated power supply, a zenerediwith V; = 6.0 V is used for regulation.
The load current is to be 4.0 mA and the unregdlatput 10.0 V. What is the value of
series resistor R?

RL} Vz

Scoring indicators:

(@)

(across R;)

Output waveform

(b) 100Hz
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(c) The voltage drop on the resistor should be 4V

0 R:!: 4 =1kQ

| 4x107°

Q.3
L.0:14.1,14.2,

Question text
The following diagram shows energy bands in a senductor

(@) which diagram shows energy band positiongat O
(b) What do you mean by energy gap?.Match the eiésn/compounds with their
respective energy gap values.

Column | Columnll
A. Diamond 1. 11eV
B.  Aluminium 2. 071ev
C. Germanium | 3. 0.03eV
D. Silicon 4, 6eV

(c) Classifiy solids into conductors , semicondust@nd insulators by drawing energy
diagram

Scoring indicators:

called theenergy band gap

Diamond 6 eV

Aluminium 0.03 eV
Germanium 1.1eV
Silicon 0.71 eV
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(c) for conductors

)]
2
oy Conduction
E E. band
o
= E ,
g !
3 Valence
= band
(i)
B Overlapping
.;:.’L 4 / conduction band
(E, = 0)
z .
E Ey|
o EC‘ Valence
[ band
(ii)
For semiconductors
g ‘ l
“;’3‘ E.
) E,<3eV
g '
8 E,
o
5]
For insulators
~ Empty
N E, conduction
2 ’ band
b
g E,>3eV
g ;
=
2
63 E,
5 Valence
band

Q.4
L.0:14.1,14.2,14.3

Question text
Forward biased pn junction diodes are shown ifihwe
= — | +
o |- i n p = +n
-1+ -+
|- ] — > = | |
(@) | L&l +l€ (b) | L& 1= 1 +l€

.
L

T

Al

=
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Fh+++

1)

I

-+t

oAl @ |- |
e e’ —‘ l‘ e }
} 1,
v v

(&) Identify the figure, which shows the correrredtion of flow of charges

(b) What do you mean by barrier potential and eliggh region of a pn junction?

(c) When forward bias is applied to a p-n junctiamat happens to the potential barrier
and the width of depletion region.

Scoring indicators:

(a)

(b) The potential developed across the junctiohiciv tends to prevent the movement of
electron from the n region into the p region, imsmnductor is called a barrier
potential.

The space-charge region on either side of thetipmat which there is no free charge
carriers is known as depletion region.

(c) The potential barrier decreases and deple&gion reduced.

Q.5
L.0:14.6,14.7

Question text

LEDs that can emit red, yellow, orange, etc comiméycavailable.
(@) How these colours are obtained in a LED

(b) Write any two uses of LED

(c) What are its advantages over ordinary bulbs ?

Scoringindicators:

(a) Different colours are obtained by changing ¢dbacentration of arsenic and phosphors
in Gallium Arsenide Phosphide.
(b) LEDs find extensive use in remote controls,rgbar alarm systems, optical
communication, etc.
(c) LEDs have the following advantages over cotieaal incandescent low power lamps:
(i) Low operational voltage and less power.
(i) Fast action and no warm-up time required.
(i) The bandwidth of emitted light is 100 A 800 A or in other words it is nearly
(but not exactly) monochromatic.
(iv) Long life and ruggedness.
(v) Fast on-off switching capability.

Q.6
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L.0:14.9,14.10,14.11
Question text
The symbol of a n-p-n transistor is shown in fegur

(@) Redraw the symbol and mark emitter, colle@ad base of the transistor

(b) Arrange the doping concentration and width wiiteer, collector and base regions in

ascending order
(c) What happens when both the emitter and theectolt of a transistor are forward

biased?

Scoring indicators:

(@)
Emitter -~ E\\Collcctor'
o 7 A O
( \ /)

\\]ﬁ /

~ Base

(b) doping concentration of base < doping concépotra of collector < doping
concentration of emitter. Width of base < Widfremitter < Width of collector
(c) The transistor will work as twp-n junctions with common base terminals

Q.7
L.0:14.10,14.11,14.12

Question text
The given figure shows a npn transistor.
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p-Basec

n-Emitter
—

[*s e v oo nns

Elecirons

@

flow of electrons and holes.
(b)

configuration
(c)

I o»
-
-

region
—_—

...

ey

o

n-Collector
——

" Fee 8@

Holes

Redraw the figure and show the biasing voltayection of current and direction of
Draw the input and output characteristics ahsistor connected in common emitter

In a transistor, a change of 7.9 mA is observethéncollector current for a change of

7.99 mA in the emitter current. Determine the cleaimgbase current.

Scoring indicators:

(a)
p-Base
n-Emitter 1¢81°1 n-Collector
— || o> |
o | [ —
—> || o> =
—> || o> >
n e 5 [{Pefy] &> n
*—> 4—0' i *~—>
v — > | et ~—»
E — > | ol —>
‘0—» | et
/ |
Electronsl’—f Holes *
VEB > V('B
IH
1 i1}
I VEE | VC(‘
(b) input characteristic
L/

Out put characteristics
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Collector current

collector to emitter voltage

(c)
Alg =Alc+Alg

Al B~ Al E + AlC
=7.99-7.9 = 0.09mA

Q.8
L.0:14.10,14.11,14.12
Question text

The transfer characteristic of n-p-n transistoCk configuration is shown in the figure
Vo

I
N

06V
for Si transistor

(a) Identify the cut-off region, active region, waition region from the figure
(b) In which of these regions, a transistor is $aidle switched off

(c) For a CE transistor amplifier, the audio sigr@tage across collector resistance of 2.0
kQ is 2.0 V. Suppose the current amplification faabrthe transistor is 100. What
should be the value ofgRn series with g supply of 2.0V, if DC base current has to
be 10 times the signal current?

(d) In the working of a transistor, the emittesbgEB) junction is forward biased while
collector-base (CB) junction is reverse biased. Why

Scoring indicators:

(@ I-cut off region
lI- active region
Ill-saturation region

(b) Region |
(©)
|C:i:lmA, B:I_C’ D|b:I_C:%_10 5A
2000 Ip B 100
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lge =10° x10=10"% A,
Vbb~Vbe _2-06
I 1074
(d) Only forward biased emitter-base junction sand the majority charge carriers from
emitter to base and only reverse biased collector aollect these majority charge
carriers from the base region.

=14kQ

Vbb =Vphe t IpRp, U Rp =

Q.9
L.0:14.16
Question text

The basic building blocks of digital electronicaiits are called.ogic Gates. Some logic
gates and their names are given in the table

Column | Column |l
A e TSo e 1, OR
2. AND

B o) >—e
*——1| 3. NAND

D
— 4. NOR

D. D}—o
5. NOT

=

(@ Match the symbols of logic gates with their e@m

(b) Draw the output wave form, from the given inputveform of a NAND gate as shown
in figure(input terminals are A and B).

; Iy to t3 ty ts fs
A
O 1 1 ]

i 1 1 E
1 1 { 1

]

B i
0 i ; : __.___l_'

(c) Write the truth table for the given circuit

A
Y
B

Scoring indicators
(@) A-5, B-1, C-2, D-3, E-4
(b)
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R

(©)

a

¢

Q
1
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Chapter 15

COMMUNICATION SYSTEMS

Q.1
L.0:15.1

Question text

The given block diagram shows general form of amomication system

Transmitted Received r
X : Channel — > Y
Signal Signal

F.
(@) Identify the parts X and Y in the diagram

(b) What is the difference between (i) transmiéted receiver and (ii)Attenuation and
Amplification

(c) Repeaters are used ;

(i) to decrease the range of a communication syste
(ii)) to increase the range of a communicatioriesys
(iii) both (i) and (ii)
Scoring indicators
(@) X-transmitter, Y-receiver

(b) () A transmitter converts message signab iat form suitable for transmission. A
receiver receives the transmitted signal and reoacts the message signal.

(i) The loss of strength of signal while peg through the medium is known as
attenuation .The process of increasing the ammitafl a signal is known as
amplification.

(c) Repeaters are used to increase the rangearhmunication system.

Q.2
L.0:15.2

Question text

The type of communication system needed for a ghigmal depends on the band of
frequencies in the signal

(@) What are the different types of message sigmadd in a communication systems.

(b) Match the band width given in column B with tignal given in column A
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Scoring indicators

Column A Column B
speech signals, 6 MHz
Music signals 2.8 kHz
Video signals 20 kHz
TV signal 4.2 MHz

(@) The different type of message signals are yomsesic, picture and computer data.

(b)
Column A Column B
speech signals, 2.8 kHz
Music signals 20 kHz
Video signals 4.2 MHz
TV signal 6 MHz
Q.3
L.0:15.3
Question text

The given figure shows the various propagation readee.m. waves for communication

Communication satellite

R

lonosphere

-l

(@) Identify the propagation modes in A, B, C
(b) Why transmission of TV signals via sky waveat possible?

(c) A radio can tune to any station in 7.5 MHz 1#8MHz.What is the corresponding
wavelength band?

Scoring indicators
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(@ A —ground wave,B-space wave, and C — sky wave.

(b) TV signals are in the range of 100 to 220MHmndsphere cannot reflect these waves.

(©)

Wave length corresponding to 220 MHz is | 12x10°

Thus the wavelength band is 25m to 40m.

Q.4
L.0:15.3

Question text

In the broadcast mode of communication, modulasarecessary.
(& What do you mean by modulation?

(b) Why modulation is necessary?

(c) What do you mean by modulation index in AM ?

Scoring indicators

(@) Modulation is the process by which some chargstics, like amplitude, frequency or
phase angle of a high frequency carrier wave idedain accordance with the
instantaneous value of the audio signal.

(b) Modulation is necessary due to the followingsens

() The height of the transmitting antenna shouddal least ¥} of the wave length.
So to transmit audio frequency ,we need very lartgrana.

(i) The power radiated by an antenna is invergebportional to the square of the
wavelength. In audio frequency, wavelength is highe

(c) Itis the ratio of the change in amplitudelod modulated carrier wave to the
amplitude of the original carrier wave.

Q.5
L.O:15.5

Question text

The given figure shows the frequency spectrum araplitude modulated wave.
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A M

Amplitude

b

. _ . 5
(0. -w,) @ (v +n,) @ inradians

T m

(@) What are the names ()(fc ~Gm) and (e + &)

(b) What is the value of amplitude g(f‘]C ~ W) Jif modulation index igt?
(c) What is the modulation index of AM ,if the vadfe amplitude of the carrier wave is
2kV and side band voltage amplitude is 200V.
Scoring indicators
(@) Lower side band frequency and upper side baatgiéncy
_PAG

(b) Value of the amplitude of the side band freaqyeis 2 .where A is amplitude
of carrier wave.

A =M J2As _2x200_,
2 Ac 2000

(€)
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Chapter 2

ELECTROSTATIC POTENTIAL AND CAPACITANCE

Q1

LO :1.10,2.1,23and 2.4

Question Text

When a charged particle moves in an electric fielokk is done on the particle.

a) Pick out a vector quantity from the following
(i) electric potential (i) electric potentigiadient
(iii) electric potential energy (iv) electrituk

(1)

b) 5 J of work is done in moving a positive chargé® & C between two points. What is
the potential difference between the points
()25V (i)10V (i) 0.1V (iv) 55 V
(1)
c) Three point electric charges=q6 uC, ¢ = 4 uC and g = -8 uC are placed on the

circumference of a circle of radius 1 m as showthm figure. What is the value of
the charge gplaced on the circle if the potential at the cemi the circle is zero? (3)

Scoring Indicators::

qi
a) Electric potential gradient /x \
qay = =
b) 10V k_/
qs

c) Radius of the circler=1m
By the given condition

1
4reg

1
X ;(Q1+QZ +q3+q4) =0

(1192 +q3+q4) =0
(6+4—-8+q,)uC =0
2+q)uC=0

qs = =2 uC
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Q2

LO: 25

Question Text

Equipotential surface is a surface on which thetatepotential is the same at every point.

a) “Electric field lines are always parallel to Equipntial surfaces”. Correct the statement if
there is any mistake. (2)

b) Draw the equipotentials for a single positive painarge. (2)

c) A point charge +q is placed at the centre of a splaf radius R. Another point charge +q
is taken from a point A to another diametricallypopite point B on the surface of the
sphere. Calculate the work done for this.

2)
Scoring Indicators::

a) Electric field lines are alwayserpendicular to Equipotential surfaces

b) Surface of the sphere is Equipotential in natucett& potential difference between any
points is zero. Since work done is the product lshrge moving and the potential
difference between the points, work done is equakto.

Q3
LO: 211,212
Question Text

Capacitance of a capacitor depends on the sizeshape of the conductors and on the
dielectric material between them.

a) Draw the symbol of a variable capacitor. Q)

b) The plates of a parallel plate capacitor are comgeto an ideal voltmeter. What will
happen to the reading of the voltmeter if the gaikethe capacitor are brought closer to
each other in an insulating medium?

(2)

11
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c) The plates of a parallel plate capacitor in vaclarsn5 mm apart and 1.5°rm area. A
potential difference of 10 kV is applied across ¢apacitor. Calculate
(i)  the capacitance
(i) the charge on each plate
(i) magnitude of the intensity of electriceld between the
plates.

Scoring Indicators:

a)

EoA

b) Capacitanc€ = -

qd

Potential differenc& = < =
C €0A

In an insulating medium charge remains the sawléage is directly proportional to
plate separation.

Therefore, voltmeter reading decreases.

_ 8.85x10712x15
~ 5x1073

o () C= % =2.66 X 10°F

(i) Q=CV=266x10"2x%x10x10%=2.66x10"°C

__ 10x103

= 2 = 2% 10%Vm™}

(i) £ ==

Q4

LO:2.14

Question Text

Capacitors can be combined to obtain any desired capacitance in an application.

a) You are given two capacitors of capacitancei2Gach. Draw a diagram to show
how you will connect these capacitors to gefi#Gcapacitance. (2)

b) Two capacitors €and G are connected in series. This combination is eotad
in parallel with a third capacitorsC

(i) Draw a diagram of the above combination. ) (1
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(ii) If C1=4puF, G = 6puF and G= 2.4uF and a potential difference of 100 V is
applied across the combination calculate the chstaged in each capacitor.

(4)

Scoring Indicators:

b)

c) Effective capacitance ofi@nd G
€,C,  4%x6

C., = =
27ec+C, 4+6

= 2.4 uF

Potential difference acrossG 100 V
Charge stored onig q,, = C;, X 100
Gz = 2.4 X 1076 x 100
Gz = 2.4 %X 107%C
Chargeon ¢
g, = 2.4 x107%C
Chargeon ¢
q, = 2.4 x 107*C
Potential difference across € 100 V
Chargeon ¢
gz = C3 x 100
qs = 2.4 %107 x 100
qs = 2.4 x107%C

Q5
LO : 213,214,215
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Question Text

Many of the applications of capacitors depend air thbility to store energy.

a) In a charged capacitor energy is stored in the
() positively charged plate (i) negatively cbed plate
(iii) electric field between the plates (iv)m®of these

(1)

b) Draw a graph showing the variation of charge stamea capacitor with its potential.
How will you calculate the energy stored in theamjor using the above graph? (2)

c) An electric flash lamp has 20 capacitors each g@ac#iance 5uF connected in
parallel. The lamp is operated at 100 V. If thergpestored in the combination is
completely radiated out in a single flash, how mankrgy will be radiated in a flash?

2)
Scoring Indicators::

a) Electric field between the plates

potential

b) : charge
Area under the straight line graph gives the gnstgred in the capacitor.

C) Effective capacitanc@é = 20 X 5 uF = 100 uF

Energy stored = %CV2

1
E=E><100><10_6><1002=0.5]

14



Chapter 3

CURRENT ELECTRICITY

Q1
LO :3.53.6
Qn. Text.

The variation of resistivityp) with temperature (T) of a conductor, semiconduatad super
conductor are given in the figure.

a
P
T
Fig iii
a) Identify them from the graph. (1)
b) Identify the figure in which the temperatweefficient of resistance of the material is
positive. Q)
c) Write the equation connecting resistivity of tinaterial with relaxation time. (1)

Scoring Indicators:

a) Fig(i) - Conductor
Fig (i) - Superconductor
Fig(iil) - Semiconductor

b) Fig (i)

15
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c) We have resistivity) from equation

m , L :
p =—— , wherer is the relaxation time, m mass of electron, n nengensity of
ne’r

electron and e charge of electron.

Q2
LO :3.2,35
Qn. Text:

The resistance value of a conductor depends @hytsical dimensions.

a) Give the expression for resistance of a conduatéenms of its physical dimension.

B) ‘

| I
- |

d 5d
(I length andd diameter)

] I —

A potential V is applied between the ends of teanductor of same material shown in
the figure.

i) Express the resistance of the second condutt@rims of the resistance of the first
conductor.

i) Find the ratio of electric field across ttweo conductors. Score:
1+2+1

Scoring indicators:

I
a) R—,oZ
| — length of the conductor and
A — Area of cross section
b)
4

A

| 4 4l 4 1 4 1
=p—=R= = = == ==
R=p =R=p— 3 pﬂ(Zd)z P (p j gh

. I |
| Ri=p—= =
) 1'OA 'Oﬂr2

n8d* 8

16



EDUMATE - Physics

E, 2 2
Q3
LO :38
Qn. Text.

Three resistors £R>,Rz are to be combined as shown in the figure.

R,
._>_/\/\/\/\/\/\_._>_/\/\/\/\/\A_>_/\/\/\/\/\/\_>_.
I R, I R, I R, I
Fig (i) igEH)

a) lIdentify the series and parallel combinations.

b) Which combination has lowest resistance. Arratethe expression for the effective
resistance of this combination.
Score:1+3

Scoring Indicators
a) Figi)— parallel
Fig ii) — series
b) Figi).
Let V be the potential between A and B

=11+ 12+13
and applying Ohm’s law toR Ry and Ry we get,
V=11R1,V=I12Ry, V=I3R3
So that
I=l1+1lo+1I3=
VIESRESNES
— R, "R, "R,
An equivalent resistanceel that replaces the combination, would be such &mat
hence

17
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Py

e
El
Flw

Q4
L.O: 3.8

Qn text.

An electric circuit is given in the Figure

The potential difference between A and D is 40V.

a) Find the effective resistance between A and f@rms of R.

b) Calculate the potential difference between 4 Bn Score: 1+3
Scoring Indicators

R R
a =—+R=4—
) Ra 3 3
b)  Vap=Vao + Vop
But Vop = 3 Vao
~Vap=Vao + 3 Vao
40 = 4\ho

Vao = 4740 =10V

Q5
LO :3.4,37

Qn. Text.

18



EDUMATE - Physics

When potential difference is applied between théseof conductor the electrons will flow
through the conductor with a constant average \tgloc

a) Name the velocity

b) A potential ‘V’is applied across a conductor of d¢éim ‘I'. Keeping the potential
difference same, the length of the conductor iwvddhl How does the velocity of
electrons change?

c) Write the colour code of the resistor of resistafi@+t10%) MQ Score
1+2+1

Scoring Indicators:

a) Drift velocity

b) V= E T
m
v:% (sinceE -V )
m I
v :% = Zilr = 2v . The drift velocity becomes twice the initial veity.
m m

c) Green, Yellow ,Violet ,Silver

Q6
LO :3.15
Qn. Text.

A student was asked to compare the resistancemtdwductors using a meter bridge
apparatus.

a) What is the working principle of Meter Bridge.

b) Draw the necessary circuit diagram for the expenitme

c) Write an expression for the ratio of resistances.

d) A Meter bridge wire has resistanceQ.Zm. The bridge is balanced at 60cm from the
end of an unknown resistance X. If the known rasis¢ is 2, find the current
flowing through the circuit in the balanced condlitif a cell of 8V is connected in the
circuit.

Score:1+2+1+2
Scoring Indicators:
a) Wheatstone’s Principle

b)

19
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r**—,—c‘)_ £ P
=
A — él == B
| (-}
C) é = I—
R (100-1)
d) When the bridge is balancedRRpg of the meter bridge are in series. Also R ande ar
in series.
Effective resistance of Az and Rs = 100x0.2 =20
X_ 1 _60_3
R (100-1) 40
X =RS=2x3=30
2 2
Effective resistance of Rand X in series = R = 3+2=X2
Effective resistance of the network 20%5 = 100: 4Q
(20+5 25
.. VvV_8
Current through the circuit === 2A
Q7
LO :3.9,3.10
Qn. Text.

a) Define electric power. What is its Sl Unit?

b) Two bulbs of 50W, 220V and 100W, 220Vare givdow will you connect the bulbs
so that50W, 220V bulb will glow brighter than 100220V bulb.

c) When the bulb 50W, 220V is connected to an 180pply calculate the power

generated.
Score: 2+1+2

Scoring I ndicators

a) The energy dissipated per unit time is the power.
P :M
At
VZ
P=IV=I1°R=—
R
Unit is watt
b) In series.

20
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2
c) R= V. E =960
50
Power generated while connecting 110V
2
P= LA ﬁ =12.5V
968
Q8
LO :3.2
Qn. Text
v
f m

"I=C='-

The figure shows the V-1 characteristics of twastss R, R> and the effective resistance of
the series and parallel combinations;XRR>).

a) Identify from the graph whether these resistmesohmic or non-ohmic?

b) Match the graphs with the corresponding rest&san

2
Scoring Indicators:

a) Ohmic conductors

Score 1+

b)
Resistance Characteristic
R1 1
R2 11
R: and R in series I
R: and R in parallel \Y,
Q9
LO :3.16
Qn. Text.

The Figure shows the diagram of a potentiometer.

21
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a) Give the principle of a potentiometer.

b) The length of AB is 3m and resistance per unit fleraf the potentiometer wire is
4Q/m. If E;= 4V, R=2@2 and E =1 V find the length of the potentiometer wirettha
balances E

c) If E>> E1 can we get the null deflection in galvanometeke3iason. Score
1+3+2

Scoring Indictors

a) When a constant current is flowing through a wisvihg uniform area of cross
section and uniform composition the potential ddfece across any length of the
wire is directly proportional to its length.

Vi
b)The resistance of potentiometer
R, =4x3=12

. E 4
current through the potentiometer = =0.12E A
R+R, 20+12
Potential across potentiometer wirgg¥# IRp= 0.125% 12 = 1.5V
Potential gradienk = —2& = 1—35 =0.5V/m
Balancing length for cell Hs given from equation
E,=kl,=0.49,
, = E = i =2m
k 05

b) If E>> Ezwe will not get null deflection. The potential difence across the
potentiometer wire AB should be higher than the ek, .

Q10
LO :3.14
Qn. Text.

The Figure shows the arrangement of five identicdtbsR,R-,R3,Rs andR

22
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C

a) When the switch is closed will all the bulbswfoGive reason.

b) Identify the underlying principle. Deduce théngiple for a resistance network.

Score: 2+3
Scoring indicators:

a) No. Since all the bulbs are identical the bridgdalanced. So potential at B and C is
same and no current flows through the bulb condebtgween B and C. So all other
bulbs except Rwill glow.

b) Wheatstone’s principle.

The bridge has four resistdrs, Ro, Rz andR4. A source is connected. There will be
currents flowing through all the resistors as vaslithe galvanometer. In the case of a
balanced bridgég = 0.Then

Kirchhoff’s junction rule applied to junctions & B gives

l1=1Iz3and b = la.

we apply

Kirchhoff's loop rule to closed loops ADBA .

—H1R1+ 0 +12R2=0 (g =0)

The loop CBDC gives,

—11Rs+0+2Rs = 0

23
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[2R4= 11R3
|

1
|2

D

[3=11,12a=12
we obtain,
I

1
|2

20| B

and,
|

=

| T

2

Hence, we obtain the condition

0|0
I
J|.Z

Q11
LO :3.13

Qn. Text.

a) Kirchhoff's second law is a consequence of

1) Law of conservation of angular momentum igw.of conservation of energy iii)
Law of conservation of charge iv) None of these.

b) Find the potential difference across the rasist 22 in the given network.

B +R. . R,
‘ W ’ . I I
= -\.-:f- ) I'|'
=3 l:-_{.' B —V2
- : |
A F I
R1=5Q, R =1Q, R3=2Q
Vi=2V,V2 =4V Score: 1+3

Scoring key:

a) ii) Law of conservation of energy.
b)

24
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m
-::Z'h E
&

In loop ABCFA

2 +-5h- (I1+12)2 =0

-M-2L= -2

T+ 22 oo (1)
In loop CDEFC

1o+ -4+ (h+12)2=0

200+ 3L =4 i 2)
TIHH21=2 o, 1)
210+ 30 =4 oo, 2)
Or

21 + 6L =6 .oeeveeieiieieieeae, (3)
Alp+ 6b=8 oo, (4)
4)-3);

-17h=2

l1=-2/17A

From (2)

211+ 3L=4

2(-2/17)+ 3L =4

-4/17 + 34=4

lo=24/17 A

Current through R= 2Q

| =11+ I = (-2/17) + (24/17) = 22/17 A
Potential acrossR2Q is

V = | Rs=2 x (22/17) = (44/17) V

Q12
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LO :3.12,311
Qn. Text.
a) State whether the following statement is carrec

“If the current through the cell is from its ptse to negative, against the direction of
emf, then the potential drop across the interrabtance aids the emf of the cell.”

b) You are given two cells. Group them so that tigexe more voltage. Arrive at the
expression for effective emf and internal resistanc Score: 1+3

Scoring Indicators:

a) True. Internal resistance and lost volt alwgysases current flow through the cell.

b)

Qe

B

> e

I

Consider two cells in series

e, & are the emf’s of the two cells andr, their internal resistances, respectively.

LetV (A), V (B), V (C) be the potentials at points A, B and C showRigq ThenV (A)
—V (B) is the potential difference between the positand negative terminals of the
first cell.

Vi =V(A)-V(B)=¢g -1,

Similarly,

Vec =V (B)-V (C)=¢, -1,

Hence, the potential difference between the teminiA and C of the combination is
Vae =V(A)-V(C)=[V (A)-V (B)]+[V(B)-V(C)]

=(g +&) -1 (r +1,)
Vac = & I Ty
Comparing the last two equations, we get
=& TE

andrg =r, +r,

26
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MOVING CHARGES AND MAGNETISM

Q1
LO:4.2,4.1,4.3

Qn Text

When a current carrying conductor is placed inagmetic field it experiences a force.
a) Arrive at the expression for the force expergehby the conductor.

c) A conductor carrying current | directed outtbé plane of the paper is lying in the
magnetic field as in Fig. Draw the direction ofderexperienced by the conductor.

©
I

B

d) If the conductor is lying parallel to the fieMhat will be the force? Score:
2+1+ 1

Scoring indicators

a) Consider a rod of a uniform cross-sectional &aad lengtH. Let the number density
of these mobile charge carriers in itbel'hen the total number of mobile charge carriers
in itis nlA. In the presence of an external magnetic fielthB,force on these carriers is:

F =(nlA)qv,x B
Whereq is the value of the charge on a carriegvd is the current density j anaehd(

vd)|Ais the current |
F = [(ngv,)lA] x B =[jAl]x B

=]lxB

C)

o F

!

B
d) Zero.

F=1lxB=I1IBsind=IIBsin0=0

Q2
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Qn.Text:

A proton ,an electron ,a neutron and an alphagbarire entering a region of uniform
magnetic field with same velocities . The trackghese particles are labelled.

X X X XAX X X
X X X X|[3X xB
XE X2 X| X X X
X X Xy X| X X X
X& X xqux
xxxv%x

a) ldentify the tracks of each patrticle.
b) Write the expression for the force experienced lmharged particle in the magnetic

field in vector form.
c) If a proton is moving at 90° to the uniform magaodield what will be the change in

kinetic energy of the proton? Give reason.
d) An electron with energy 1lkeV is entering a unifomagnetic field of 0.04T at an
angle 60° with the field. Predict the path of étectron and find the characteristics of

the path.
Score: 2+1+2+2

Scoring Indicators

a) Path 1- proton
Path 2- alpha particle
Path 3- neutron
Path 4- electron

b) F= q(\?x é}
c) Zero. Since the force is perpendicular to tinection of velocity work done is zero.

d) KE =1keV = 1x181.6x10" = 1.6x10'

%m\/2 = 1.6x1016
3.2x 10%
9.1x10%

m
v=+3.52x10" = 1.8& 10ms™

9.1x10°" x 1.8& 1()Xﬁ

Radius of the pathmvs'ng = 2 -231x10°m
gB 1.6x10"x% 0.04

V2=i><1.6><1016>< 2= = 0.35% 10= 3.52 it
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Pitch = 27V cosd _ 7% 9.k 10'x 1.88 I& O.:58 30% 10°m
oB 1.6x10%x 0.04 '

Q3
Qn Text;

A long straight conductor carrying current is pldeear a current carrying circular loop as in
the figure.

—
.

a) If By is the field of the ring andBhe field due to straight conductor what will be t
direction of B and B at O.
b) The current through the loop and the conductorZ#eand the conductor is at a

distance 20cm from the centre of loop. What shdoiddhe diameter of the loop so
that the net field at O is zero.

Score:1+3

Scoring Indicators:

a) B into the plane and Bout of the plane.
b) Bais the field of the ring andBhe field due to straight conductor

B=B-B,=0
B =B,

Kl _H 1
2a 2md
2 2

2a 2% 7% 20% 102
2a = 40rx 10°m= 1.256
Diameter d=1.256 m

Q4
Qn Text

A current carrying conductor is bent in the formaogircular ring and is placed in the plane
of the paper.
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a) What is the direction of the magnetic fieldle tentre of the ring ?
b) Arrive at the expression for the magnetic figlc point on the axis of the ring.

c) Another identical ring carrying the same currenbrisught with its axis perpendicular
to the axis of the first as in figure. Find the meatc field at the common centre.
Calculate the angle between the net magnetic &irttithe axis of any one of the coils.
Scorel+:3+2

N\

Common
Center

Scoring indicators:

a) Out of the plane of the ring.
b)

TR rdBcost
dB

el I
X P —__ dBsing

e
dB

A circular loop carrying a steady currdntThe loop is placed in thgz plane with its
centre at the origin O and has a radRug hex-axis is the axis of the loop. We wish to
calculate the magnetic field at the point P on #éxis. Letx be the distance of P from the
centre O of the loop.

Consider a conducting elemeritaf the loop. The magnitudeBdof the magnetic field
due to dlis given by the Biot-Savart law

ap - Lo Tl x
Az 1

r?=x* + R?
| dl x r| =rdLl
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_ Mg Idl
dB = 4‘(;!: (x2 +R2)

It is perpendicular to the plane formed byadid r. It has ax-component dBand a

component perpendicular xeaxis, dBJ . When the components perpendicular toxthe
axis are summed over, they cancel out. The netibatibn alongx-direction can be
obtained by integrating

dBx= dB codover the loop.
R

SR

B, - HoIdl R

4n (x2 +R2)
The summation of elements$ aver the loop yields7R, the circumference of the loop.
Thus, the magnetic field at P due to entire cincldap is

3/2

4l R
B: L :0—3/21

2(x* +R2]
At the centre of the loop. Here= 0, and we obtain

I-
B, — —2-j
2R

c) magnetic fields are as shown in the fig,

B
The diagonal gives the resultant fiel= v B> + B> =+/2B
tard -B_ 1
B
0 =45°

Q5
LO:4.3,4.4
Qn Text;

A charged particle is travelling as in the figure.
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4444+ +4+++F
—_—t A

§

— Region 1l
Region!  __ ___ ________

Region 11
a) Name the force experienced by the charge inethien II.
b) Give the expression for the net force experdry the charge in the region Il.
c) If the charge reaches the region Il withoug ahange in its initial direction of motion
find the velocity of the charged particle in teraf€ and B. Score:
1+1+2

Scoring Indicators:

a) Lorentz Force

b) F=q(E+vxB)

c) Electric and magnetic fields are perpendiculagaoh other and also perpendicular to
the velocity of the particle. If the total force tive charge is zero and the charge will
move in the fields undeflected. This happens when

E
E=qvB or v=—
q q B

Q6
LO:
Qn Text:

An electron revolving round the nucleus acts asagmatic dipole.

a) Which force provides the centripetal force for élea?

b) Write the expression for the magnetic dipole monoérlectron in vector form. What
is the angle between direction of the magnetic munaad direction of angular
momentum?

c) A charge 2mC is moving through a circular path afdius 0.15m with
frequencyl00Hz.Find the magnetic moment associatibdthe charge path.

Score:
1+2+2

Scoring indicators:
a) Electrostatic force between electron and treteus
b) Vectorially

- _e -

=
4= o
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The magnetic moment of the electron is oppositinection to the angular momentum.
~Angle=180°

c) Revolving charge behaves as a current loopcél&fagnetic field is given as
B=+tol
2 a

| :%:qU:ZX1U3X100: 0.2

Magnetic moment = IA 8.2x 77x 0.15 = 0.014Am

Q7
On Text;

A student placed a rectangular loop carrying cunrebetween the pole pieces of two
magnets and found that the loop is rotating.

a) What is the net force on the loop?

b) Write the expression for the torque experiencethkyloop in vector form.

c) At what position will the coil be in stable equilibm?

d) A wire of length 4m is bent in the form of a ciraulkoil of single turn. A current 1A
is flowing through the wire. If the coil is plac&d a magnetic field of 0.4T find the
maximum torque experienced by the coil. ScoretliH2

Scoring Indicators:

a) Zero.
b) 7=NIAxB=mxB
c) i) #=0,r=0.
(Area vector of the coil is parallel to theadition of magnetic field).
i) Potential energy minimum.

d) |=4m

2 =4

-4
2
Area= A=rr?
4 2

Maximumtorque = NIAB =1x 1x ,T(ZT) x 0.4= 0.50%m
Q7
LO :4.14,4.15
Qn Text:

You are supplied with a galvanometer, resistor somde connecting wires.
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a) Using a circuit diagram, show how will you cortvthe given galvanometer into an
ammeter

b) Find the expression for the shunt resistandbdrtircuit.

c) A galvanometer is to be converted into an ammeftegange 0-1A. Galvanometer has
resistancel@Q and the current for full scale deflection is 10MiAd the length of the
nichrome wire to be used as shunt.

Given, Resistivityp =1.1x10°Qm.
Diameter of the wire =1mm Score;
1+2+3

Scoring Indicators

e,

b) Let |y be the current through the galvanometer of restst&; and the shunt resistance
be k.
Let | be the current to be measured by the coadeainmeter.
We can write,
1L,R, =(1-1,)r.
1R
(I - Ig)
c) Givenl=1A
lg = 10mA
Rs= 1002
Diameter = 1mm
,Rs  _10x10°x 100_

Or, =

DlrS:(l -1,) (1-0.03 -1
| = rmw? _1x3.14x (0.5(z< 10 2):0.714(n
0 1.1x 10
Q8
Qn .Text:

Ampere’s theorem helps to find the magnetic figidai region around a current carrying
conductor.

a) Write the expression for Ampere’s theorem.
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b) Draw the variation of intensity of magneticldievith the distance from the axis of a
current carrying conductor.

c) A conductor carrying a current | is bent asvamadn the figure. Apply Ampere’s
theorem at the regions 1 and 2 shown in the figure.
Score : 1+1+3

)

Scoring Indicators
a)

pBedl = s}

i} | .
Field B I- Inside conductor
! K 1I- Qutside conductor
Distance ===

b) Regionl

$Bd =g

Region 2

$Bd =0
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MAGNETISM AND MATTER

Q1
LO:51
Qn.Text
Magnetic field lines are the visualization of matméeld.

a) Write any three properties of magnetic field lines.
b) The arrangement shows two bar magnets placed aebrather. Draw the magnetic
field lines of the system.
Score:2+1

o W

Scoring indicators:
a) i) Magnetic lines of force originate from rfogtole and are directed to south outside a
magnetic material.
i) The lines form closed loops.
iii) Two lines of force never intersect each athé they did, the direction of the
magnetic field would not be unique at the poinindérsection.
Iv) The tangent to the field line at a given gorepresents the direction of the net
magnetic field B at that point.

b)

Q2
L.O:5.5
Qn.Text

The figure shows the magnetic field of earth.
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|Geographic pole
ol
AP

e | ‘.‘
~
|\

a) Identify the labels, A, B, C.
b) The lines drawn on a map through places thate hthe same declination are

c) The horizontal component of earth’s magnetitdfiat a place is 0.25xHT and the
resultant magnetic field is 0.5x10. Find the dip and the vertical component of the
earth’s magnetic field at the place.

Score:1+1+2

Scoring Indicators:

a) A- Magnetic equator
B- Magnetic axis
C- Declination

b) Isogonic lines

c) Horizontal component of earth’s magnetic field is
B, =Bcoso
0.25x10* = 0.% 10' cod
0 =60°
Vertical component of earth’s magnetic field is
Bv=Bsind = 0.5x 10" sin6G 0.48 10T

Q3
L.0:5.3,5.4,5.5
Qn.Text
Match the following Score:4
A B C
i | Gauss’s theorem U=-(M:B) Am?
i | Dip Magnetic dipoles J.B-ds= 0
lii _m 90° Potential energy minimum whern
A magnetic moment is parallel to
the field
iv | Potential energy of Intensity of North pole of a freely suspendeq
magnetic dipole magnetisation | magnet points down
Neutral point
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Scoring indicators:

A B C
i | Gauss’s theorem Magnetic dipoIeSJ' Beds=0
i | Dip 90° North pole of a freely suspended
magnet points down
lii -m Intensity of Am?
A magnetisation
iv | Potential energy of U= —(M -B) Potential energy minimum when
magnetic dipole magnetic moment is parallel to the
field
Q4
L.O:5.6,5.7
Qn.Text

The figure shows a liquid placed on the pole piefds/o magnets.

S [Calica pec

a) Which magnetic behaviour is exhibited by tlogiikl?

b) Write any two characteristics of this magneehaviour?

c) Does this behaviour transform with temperatWay?
Score:1+2+2

Scoring indicators:

a) Diamagnetism
b) i) When a diamagnetic material is placed in a noiferm magnetic field it moves
from the stronger to weak field.
i) When a diamagnetic material is placed in agnwic field the field lines are
expelled from the material.
iii) When a diamagnetic rod is suspended frealaiuniform magnetic field, the rod
aligns itself in a direction perpendicular to thagnetic field.
iv) Permeability of a diamagnetic material issléisan one.
v) Susceptibility is small and negative.

c) No. The magnetic dipole moment induced in tiz@ndgnetic material is opposite to the
magnetising field and hence does not affect thenthbemotion of atoms. Hence change
in temperature has no effect on diamagnetism.

Q5
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L.O:5.3
Qn.Text

When a magnetic needle is placed in a non-unifoagmatic field it experiences

a) i) a force but no torque ii) a torque but noceorii) Force and torque iv) neither a force
nor a torque.

b) A bar magnet held perpendicular to a uniforrgnadic field as in the figure. If the
torque acting on it is to be reduced to™lb¥ rotating the magnet towards the direction
of the field, find the angle through which the megis to be rotated.

1N

—1 5

c) State whether the potential energy of the magreeases or decreases after rotation.
Justify your answer.
Score:1+2+2

Scoring Indicators:

a) i) force and torque
b) When the bar magnet is perpendicular to the fiel
Torgque is maximum
r=MBsind= MBsin(90)= MB
When rotated through an angle
Torque is

L = MBsing
4
r _ MB
(7,) MBsing
1

4=——
sind

0 =sin™ (Ej:14.47°
4

Angle through which the magnet is to be rotate@i9=75.53°

c) Potential energy decreases.
Potential energy is minimum when the magnet islperto the fieldU = -MBcosé
When rotated to 0° (to make magnet parallel tdfifld) Potential energy decreases.

Q6
L.0:5.8,5.9,5.10

Qn.Text
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The figure shows hysteresis curves for soft irot steel.

B+ B+&

iT- | T iT- -

- B-
(a) (b)

a) Which among the two is the hysteresis loopofifison?

b) Which one among the two materials is preferfed use in transformers and
galvanometers?

c) When steel is once magnetized, the magnetizasionot easily destroyed even if it is
exposed to stray reverse fields. Give reason.
Score:1+1+2

Scoring Indicators:

a) Fig.b
b) Softiron
c) When steel is magnetised the magnetic domairteeirmaterial is permanently set and

magnetised permanently in the direction of the i@dphagnetic field.
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ELECTROMAGNETIC INDUCTION

QL
LO:6.3,6.4
Question Text

A boy is riding a bicycle with its dynamo on. whie@ increases the speed, the brightness of
the bulb connected to the dynamo increases

a) State the law used to explain the above phenomenon (2)

b) Which law helps you to find the direction of currémduced in the loop ? (2)

c) The magnetic flux through a coil gs= (5€+6t+9) Wb. Find the ratio of emfatt=3s
tot=0 s (2)

Scoring I ndicator

a) Statement of Faraday’s law
b) Lenz’s law

C) g:d_¢
dt
At t=3s €3)=10x 3+ 6 =36V
At t=0s €0=10x0+6=6V
0B _3%_g
£0) T 6
Q2.
LO:6.5
Question Text
< X
B A \Y

®

»
>

A conductor XY is moving through a uniform maguedteld of intensity B as shown in
figure

a) Name the emf? (1)

b) The motion of XY towards right side causes andmtkwise induced current. What
will be the direction of magnetic induction in tregion A?

(1)
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c) The length of the conductor XY is 20cm. It is mayimwith a velocity 50m/s.
perpendicular to the magnetic field. If the induesdf in the conductor is 2V. Find the
magnitudes of magnetic field ?

(2)

Scoring I ndicators
a) Motional emf /induced emf
b) Applying right hand grip rule at A direction of maggic field is away from the paper

c) &=Blvsing
B= lvsin@ = 2x1072 x250xsin90 = 02T
Q3.
LO:6.6
Question Text

Eddy current produced in rails causes smooth bngadi magnetic breaking system in trains

a) How eddy current is produced ? (2)
b) Explain the following with reason

() Laminated cores are used in transformers
(i) Fixed core made of non- magnetic material is useghlvanometers 3)

c) The bob of a simple pendulum is replaced by a magnd is allowed to oscillate
along its length. If a short circuited coil is adds that one pole of the magnet passes
in and out of it. What happens to the oscillatibmagnet? Explain

|

) |

Scoring Indicators

(&) Whenever the magnetic flux linked with the gdiinetal piece) changes eddy current is
produced
(b)(() To reduce eddy current and hence to msenthe wastage of energy in the form of
heat
(i) Eddy current produced in the core helpsdamping
(c) Eddy current produced in the coil opposes th&éan of magnet hence damping occurs
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Q4.
LO:6.7

Question Text
Inertia of the circuit is the cause of self inchrate of a coil

a) Sl unit of self inductance is
(i) Henry (ii) Farad (iii) Volt (iv) Volt/ mete (1)
b) What happens to the value of L of the coil when tiweof turns is doubled
keeping all other parameters constant ?

(1)
c) Aninduced emf of 4V is generated when the curiethe circuit changes from 3
A to 4A in one millisecond. What is the self indarcte of the coill (2)

d) A bar magnet is allowed to fall freely through aleswmid whose ends are
connected to each other. Does its accelerati@sssthan g ? Justify your answer

(2
Scoring I ndicators
a) Henry
_ MoN2A
b) L= l
When N is doubled L becomes four times
_d¢
C) €= —
_L 4
=L dt
L= —— =——=4x10°H
di/dt

1x10-3

d) Acceleration is less than g. According to lenz\w the upper face of the ring has
same polarity as that of the pole pointing toHénce motion of the magnet is
opposed

Q5.

LO:6.8
Question Text

AC generator is a device based on electromagmetiection used to convert mechanical
energy in to electrical energy

a) Draw a graph showing variation of induced emf cwvewcle. Also indicate peak
value of emf ?
(2)
b) How peak value of emf is related to its rms value ? (2)
c) A rectangular wire loop of side 4cmX6cm has 50 swmniformly from 0.1 Tesla to
0.3 Tesla in 6x18 second. Calculate induced emf in the coil

)
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Scoring I ndicators

a) T A E

Induced
emf B Time—»

C

and @ = BAN
;= 0.1x (24x10) x 50 = 120x16wb
82 = 0.3x (24x10) x50 = 360x10wb

£= — (120x10—4—360x10—4) — 40x102V

6x10—2

Q.6.
LO: 6.3, 6.5, 6.7
Question Text
Match the following (2)
A B
a. Lenz’s law Blv
b. Energy stored in an inductor Z—f—
c. Motional emf Electrical Inertia
d. Inductance 784
% CV
Scoring | ndicator
A B
a. Lenz's Law -‘;—f
b. Energy stored in an Inductor Y5 LI
c. Motional emf Blv
d. Inductance Electrical Inertia
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ALTERNATING CURRENT CIRCUITS

Q1
LO: 7.1
Question Text

An alternating voltage is shown in figure. Answee guestions based on the voltage shown.

E G time in milli seconds

-110
a) What is the peak value of voltage? (2)
b) What is the rms value of the voltage? (2)
c) What is the frequency of the voltage? (1)
d) Write the general equation of the voltage. (2)

Scoring I ndicators

a) 110V
Vm _ 110 _
b) Vims =% =" =77.78V
c) Time periodT = 20 ms
Frequency = % = 20X10_3 =50Hz

d) v=uv,sinwt
v = 110sin(2tf)t
v = 110sin(2m X 50)t
v = 110sin 314t volt

Q2
LO: 7.1
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Question Text
A voltage source is connected to an electrical cmmept X as shown in figure.

AN\

V =Vpnsin wt

(~)
—/

a) ldentify the device X. (1)
b) Which of the following equations can representdteent through the circuit?
(i) i = i sin(wt +7/5) (il) i = ip sin(wt —7/5)
(iii) i = i,,, sin wt (V)i = imsin(wt +7/,)
1)

c) Draw the phasor diagram for the circuit. (2)

Scoring Indicators
a) Resistor
b) i =i, sinwt

Vm
c)
im
ot
Q3
LO: 7.2
Question Text

The current through fluorescent lights are usuaiyted using an inductor.
a) Obtain the relation = i, sin(wt — 7T/z) for an inductor across which an alternating
emfv = v, sin wt is applied.

)

b) Why it is better to use an inductor rather thapsstor to limit the current through the
fluorescent lamp? (1)

c) When 100 V DC source is connected across a cairemt of 1 A flows through it.
When 100 V, 50 Hz AC source is applied across #draescoil only 0.5 A flows.
Calculate the resistance and inductance of the coill 3)

Scoring Indicators
a) Let an alternating voltage of the form= v,, sin wt is applied to a pure inductor of
inductancd.. The back emf produced across the inductelrlj%
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Using Kirchhoff's second IaW
v-L2=0 v=LT di=
dt

v v

di = —=sin wt dt fdl =—jsmwtdt i = — (—coswt)
L Lw

= m o _T — m i

i=22 sin(wt—"/,) Leti, =2, the current amplitude. Then

i = ipsin(wt — 7T/z)

b) No power is developed across the inductor as heat.

c) Resistance of the coilR = % = 310 =100

Current through the coil when ac source is applied
V

, V100
R2+XL =7=ﬁ=200f2

R? + X% = 2002
XZ = 200% — 1002
X, =17320

Lo = 173.2

I =

1732 1732 1732

w  2nf _27T><50=0'552H

Q4
LO :7.2

Question Text
The current through an AC circuit depends on thgnitade of the applied voltage and
impedance of the circuit.
a) Write any two factors on which the impedance o¢i@ges LCR circuit depends. (1)
b) Draw the impedance diagram of a series LCR cit@uodt write the expression for the
power factor from the diagram. (2)
c¢) When 110 V, 50 Hz AC is applied to an electric comgnt labeled X, a current of
0.25 A flows through it and it is in phase with theplied voltage. When X is
replaced with another component Y the magnitudeuofent remains the same but it

leads the voltage by%. Identify the components X and Y. Now if X and Year

connected in series with the same source find tieet and phase difference

between current and voltage. (3)

Scoring Indicators

a) Any two factors among inductance, capacitancesta&ste and frequency of the
applied AC source.
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b)

(Xc —XL)

Power factorkcos ¢ =

R?+(Xc—X1)?

c) X—Resistor Y-capacitor

R=Y=1%_14400
1 0.25
X, =2=22-4400
1 0.25
4 110
l: =
2 2
VR? + X2 J4402+4402
i=0.1768 A
oy Ko _ 440 _
ne = =0

Phase difference = 45°

Q5

LO : 7.5

Phasor diagram of a series LCR circuit is showr, VL and &
represent the respective potential difference acresistor, inductor and
capacitor and | represents the circuit current. warsthe following w
guestions based on the phasor diagram shown.

VR

Ve
a) In the phasor diagram two quantities have the gatmase.
Identify them. (1)

b) Redraw the given phasor diagram and completeshtov the applied voltage.

(2)
c) Isthe frequency applied to the circuit above dowehe resonant frequency? 1)
Scoring Indicators

a) Voltage across the resistorgand Circuit current (1)

b)
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c) Below the resonant frequency Hinto < i

Q6
LO: 75
Question Text
110 V variable frequency ac source is applied t@reuit as
shown in the figure. At a particular frequency theltage o
across the capacitor and inductor are found to dpeale ‘Tf
(Given L =0.38 H, C = 2jiF and R = 48)).
a) Write one practical application of the circuit show (1)
b) Find the current through the circuit. (1)
c) What is the frequency of the applied ac source? (2)
d) How does the circuit current change if the platiethe capacitor are
(i) brought closer (i) moved away? (2)

Scoring I ndicators

a) Radio tuner

b) lrms — Vrms _ Vrms _ 110 _ 229 A

VA R 48
) f= 2mVLC  2x3.14V0.38x27x10-6 49.7 Hz
d) (i) decreases (ii) decreases
Q7
LO : 7.1,7.2,7.3
Question Text

The circuit diagram and the phase relationship betwcurrent and voltage for three different
circuits are shown in the table below. Match theosd and third columns of the table with
first column.

3)
Description Circuit Waveform
J A
R only } ;\ R \/ B
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LA
L only T 0 n\/m/m
C only l | o /
| IAVE
Scoring I ndicators
Description Circuit Waveform
I
R only T ‘ 0 \/Q/r
| "
L only JT L %/b/z/t
A
C only :
T 0 n\\/zn/ wt

Q8
LO: 79
Question Text

The circuit shown in figure is called tank circintwhich a charged capacitor (C
is connected to an inductor (L).
a) Complete the statement given below.
Capacitor and inductor can store and ...
energy respectively. The charge on the capacitdrtiaa current in the CII‘CUI'[ exhibit
a phenomenoncalled .........................es My +1/5+
1)
b) Figure below shows three different tank circuifsw), w, and w5 are the angular
frequencies corresponding to circuits shown in(ég fig (b) and fig (c) respectively,
choose the correct alternative.

0.5H

80 nF

fig (a)

05H

80 nF

i
K
i

, Jig (b)

0.5H

80 nF

fig (c)
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() w = w; = w3 (il w < Wy, = ws
(i) w, < w; < ws. (V)w, > w; < w; (2)

Scoring I ndicators
a) Electrical magnetic electrical oscillations
b) w, < w; < w3

Q9
LO : 79
Question Text

An alternating voltage is connected to a box witme unknown circuital arrangement as
shown. The applied voltage and current througlcitoelit are
measured ag = 80 sin wt volt and i = 1.6 sin(wt + 45°) ampere.

a) Does the current lead or lag the voltage? (1)
b) Is the circuit in the box largely capacitive or urtive? (1)
c) Is the circuit in the box at resonance? (2)
d) What is the average power delivered by the box? 3)

Scoring indicators

a) Leads

b) Capacitive

c) No Hint: Current and voltage are not in the samasph
d) P = Vinslrms cos @

Vo "

=—X—=X cos

P=R"Vz

80 16 .

= — — CcoS
P=R"V2
p=4525W

Q10

LO: 79

Question Text :

One of the great advantages of ac over dc forraegbwer distribution is that it is much

easier to step the voltage levels up and down agtthan with dc.

a) Name the device used for the above purpose and itgitvorking principle. (1)

b) Write any three major energy loses in this deviog state how these lose are minimized
in a practical situation.

3)
Scoring Indicators:

a) Transformer. Electromagnetic induction (mutual iciitan) (2)
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Energy Loss - Method to minimize the loss
b) Eddy current loss - laminated core

Hysteresis loss - Soft Iron core

Flux leakage loss - winding the primary and secondails one over the

other. (3)
Q11
LO: 79
Question Text

A friend from abroad presents you a coffeemakernadiee visited you. Unfortunately it
was designed to operate at 110 V line to obtain\®@g8ower that it needs.

a) Which type of transformer you use to operate thfeeemaker at 220 V? Q)

b) Assuming the transformer you use as ideal, caleula primary and secondary
currents. (2)

c) What is the resistance of the coffee maker? (2)

Scoring I ndicators

a) Step down transformer
b) Since the transformer is ideal
VI, = Vsls = 960 W

VL, = 960
I, = 0—436A
P20
V.I, = 960
I —960—872A
$T110 0
2 2
OR=2=2Y=12600
P 960
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ELECTROMAGNETIC WAVES

QL
LO :8.1

Question Text

Maxwell introduced the concept of displacemente@ntrivhich enables to explain the
continuous current flow through a circuit.

a) Explain the concept of displacement current (2)
b) Give its Sl Unit (1)
c) List out the significance of displacement current. (2)

Scoring I ndicator

a) Current produced by changing electric field.

dg
I, = €y—=
d 07

b) ampere
c) (1) Electric and magnetic changes with space am& thence the concept of
electromagnetic wave can be explained.
(2) It is a source of magnetic field ie. Changietectric field produces a
magnetic field.

Q2.
LO : 8.2

Question Text

The time varying electric and magnetic field witbduce an electromagnetic wave. The
electric field of an electromagnetic wave igegi by
& B Sin (kz -wt)
a) Write the direction of propagation of electro matynwave. (2)
b) State True or false.
In an electromagnetic wave electric and magneiitors are perpendicular to each
other.

(i) Magnitude of electric and magnetic vectors same. (2)

c) The magnetic field of a radio wave can be represkas
B= 40 Sin (0.4x18-2.5x10'°1).
What is the amplitude of electric field vector? ()
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Scoring Indicator

(a) Z direction Q)
(b) (i) True
(i) False
c) B=40
c=te
BO

b= C x B=3x1(Fx40 = 120x18 N/M

Q3.
LO: 8.3

Question Text

Electromagnetic spectrum is an orderly arrangeroéeiectromagnetic waves according to
their wave length/frequency.

a) Arrange the following electromagnetic waves in #seending order of frequency.

Gamma rags, X-rays, Visible ray, infra red. (1)
b) Match the following (4)
A B C
a Infrared Acceleration of charged particlea iwire | Cancer Treatment
b X-rays Hot bodies Water Purifier

c. Radio waves| Transmission of electrons between Radar
different energy levels
d Ultraviolet Fracture of bones Remote control
Magnetron Cellular Phone

Scoring I ndicator
a) Infra red, visible rays, x-rays, gamma rays

b
A B C
Infrared Hot bodies Remote control
X-ray Fracture of bone Cancer Treatment

Radio waves| Accelerated motion of charges in a wir€ellular Phone
Ultra violet | Transmission of electron between Water Purifier
different energy levels

ololo|p
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RAY OPTICS
oQnl
A ray of light parallel to the principal axis ofsgherical mirror falls at a point M as shown in
the figure.
;- M
Cc F . P
.n"ll
/

a) ldentify the type of the mirror used in the diagram
b) If focal length of the mirror is 10 cm, what is thistance CF in the figure?
c) Complete the ray diagram and mark the angle ofleraie and angle of reflection

d) If the mirror is immersed in water its focal lengtiil be
() lessthan 10 cm
(i) 10cm
(i) greater than 10 cm
(iv) 20cm

Scoring I ndicators
a) Concave mirror

b) 10 cm
c)
[l M
C e/ﬂ ] P
d) 10cm
Qn2

You are given two mirrors labeled A and B. When Yaak at them keeping it close to your
face a magnified image is seen in mirror A andnainished image is seen in the mirror B.
(@ Identify the mirrors A and B (1)
(b) Draw the ray diagram in which the mirror formagnified erect image. (2)
(c) Let the focal length of the mirror you usedtive above question is 20 cm. At what
distance an object must be placed in front of tireomso that an image magnified three
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times is formed on a screen?
3)
Scoring indicators
(@) A - Concave mirror
B — Convex Mirror

v
——=-3 v=23u

u

1_1 1 _1+1_ 4

f v u 3u u 3u

1 B 4 _—20><4_ 26.67
20 3u tT T 3 T Tevvam

Object is to be placed at a distance of 26.67rcfront of the mirror.

Q3

Certain prisms are designed to bend light bY@ by 188

(@) These prisms make use of the phenomenon called....

(1)

(b) Two rays of light — red and blue — are incitlen the face AB of a right angled prism
ABC. The refractive indices of the material of fwesm for red and blue wavelengths
are 1.39 and 1.47 respectively. Trace the patheofdys through the prism. 4)

blue

_Red

Scoring indicators
(@) Total internal reflection

Critical angle for blue lighti; ey = sin‘1(1/1'47) = 42.8°
Critical angle for red lightic(req) = sin*(1/; 39) = 46°

Because of normal incidence there is no refradiiahe face AB. On the face AC of the
prism, angle of incidence of both the rays i§.&ue light will undergo total internal

reflection(45° > 42.8°) while red will undergo refraction.



EDUMATE - Physics

Red \{ ’

Blue ’ /

OPTICAL INSTRUMENTS
Q.1
L.0:9.15
Question text

The given figure shows a simple microscope

(a) Identify the object distance and image distance

(b)Derive an equation for magnifying power of timgle microscope.
Scoring indicators

(a) Object distance-OQ, image distance:OQ

(b) Magnifying power or magnification is given by

linearsizeof theimageformedat theleastdistanceof distinct vision
linearsizeof theobject

magnificaion,m =

Dm:X:B
u u
From the lens formulal— —1 :1
v u f
1 1 1 D 1
—_— == or-1+—==
-D -u f u f
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m=1+2
f
Q.2.
L.0:9.15
Question text
The given figure shows a compound microscope tmithlenses PQ and RS
R
B {
A [
XL e B [ EFE‘%
BT B 0wk lh’ & | 7
Q A ﬁh&;,/
S
8 D o

Aw

(@) Identify Objective and eyepiece in the micayse

(b) A compound microscope has a magnification®fThe focal length of its eyepiece is 5
cm. Assuming the final image to be formed at #eest distance of distinct vision,
calculate the magnification produced by the obyecti

(c) What is the length of a compound microscapedrmal adjustment.

Scoring indicators

(@) Objective-PQ, eyepiece-RS
(b) Magnification ,M =mg xmg

me=1+ 2 =1+2=6

e

(c) The length of a compound microscope in noradfistment is y#fe
Q.3

L.0:9.15

Question text

A compound microscope consists of an objective tériecal length 2 cm and an eyepiece of
focal length 6.25 cm separated by a distance aihl5How far from the objective should an
object be placed in order to obtain the final image

(@) least distance of distinct vision
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(b) infinity
Scoring indicators

(@ w=-25cm
i:i__lz_l__l |:| ll! - 5cn
u v, f -25 6.25

Length of the tubel = |vo|+|ug|

0 v, =15-5=10

1 .11 y =-2.5cn
u, v, f, 10 2

o [0}

(b) O v,=15-f,=15-625= 875

1
_———_—-- = - =-2.59cn
9y U,
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