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DEPUTY DIRECTOR OF PRE-UNIVERSITY EDN, BAGALKOTE &
BAGALKOT DIST. P. U. COLLEGE’S PRINCIPALS MAHAMANDAL, BAGALKOT.

PUC lind Year Mid Term Examination - Oct. 2023

Time : 3.15 hours Sub : PHYSICS (33) Marks : 70
General instructions:
1. All parts are compulsory
2. For Part-A questions, first written answer will be considered for awarding marks.
3. Answers without relevant diagram / figure / circuit wherever necessary will not carry any marks.
4. Direct answers to numerical problems without detailed solutions will not carry any marks.
PART-A
L Pick the correct option among the four given options for ALL of the following questions:
15x1=15
1. The property which differentiates the two kinds of charges is called
polarity (b) conservation (c) induction (d) quantization

2. If fu is the force on charge g, by g, and F,, is the force on charge g, by g;, then

(a) Fy, = By \,('Uqu =-F (c) Fiz =2 Fy (d) Fip = —2F4
3. The elegtric potential due to charged conducting sphere of radius R will be maximum

‘/ﬁg:ﬁ the surface of a conducting sphere (b) at a distance 2R from-the centre
(c) at a distance ? from the centre (d) at infinite distance from the centre

4. The maximum electric field that a dielectric medium can withstand without digléttric breakdown is called as

(a) permittivity  (b) dielectric constant dielectric strength (d)electric susceptibility
5. Sl unit of current density is
(a) ampere (b) Am™? w«;ﬁm‘z (d) Am™3
6. The path described by a charged particle is helical when it enters(the magnetic field at an angle (8)
%)B’a<9<90“ by =0° (c) 8 £90° (d) 6 = 180°
7. The relgtion between magnetic permeability(u, ) and maghetic susceptibility (x) is
\-—('ﬁ)):o=1+x WBYx=1+n Yy =1 @, =1-y
8. The net magnetic flux through any closed surfaceis -
(a) positive (b) negative Zero (d) depends on the nature of the surface

9. The magnetic potential energy of a magneti¢ dipole in a uniform magnetic field is

vﬁ: ~(7 - B) () Up2H (@ -B) ©Un=—(7xB) (dUn=-(m x5
10. To induce emf in a coil, the magnetic flux linking with coil

(a) must increase  (b) mustdecrease \,(tf{l::in either increase or decrease  (d) must remain constant

11. The mutual inductance of pair solenoids depends on
(a) separation betweemsolenoids (b) their relative orientatior\Mh (a) & (b) (d) neither (a) nor (b)
IWC circuit, the-cifirent and voltage are in phase. The circuit contains which of the following?

) only resistor (b) only inductor (c) only capacitor  (d) both resistor and capacitor
13. The refdfion between peak value of current (i,,) and rms value of current (i) is
vﬁéﬁ:—}"—; ()i = inV2 (©) i = 2 (di==2
14./Fhé.electromagnetic waves-with shortest wavelength is
(&) X-ray \4(15((::1ma ray (c) visible wave (d) UV wave
15. Which of the following types of electromagnetic radiation travels at greatest speed in vacuum?
(a) X-ray (b) Gamma ray (c) visible wave \/(dﬂll of these travel at the same speed
IL Fill in the blanks by choosing appropriate answer in the bracket for ALL the following questions: S x 1=5
(deceases, magnetization, parallel, vacuum, Zero )
16. The electrostatic force between two charges is maximum in ----- Mol QU.l unv)
17. The work done to move a charge on an equipotential surface is A7, L _Z%D
18. The resistance of a semiconductor -—---------- when its temperature is increased. ect e se H ‘
S5 Thesad : : . o et e lle s @l €
; galvanometer is converted into ammeter by connecting a low resistance in ----z----------
20, --—--—-—-- is defined as the net magnetic moment per unit volume. Tf\aq Ne H £ QH 0 l’)‘
PART-B
III.  Answer any FIVE of the following questions: 5x2=10

21. Write any two properties of electric charges.

22. The work done in bringing a point charge of 3rC from infinity to appoint is 0.06 J. Calculate the electric
potential at that point.

23. Mention any two limitations of Ohm’s law.



24 Define mobility. Mention its SI unit.

25. State and explain Ampere’s circuital law.

26. What is a solenoid? Write an expression for magnetic field at a point inside a solenoid.
"7 What are hard ferromagnetic materials? Give an example.

} How can be magnetic flux linked with a coil changed?

29. What is displacement current? Write the expression for displacement current.

PART-C

IV.  Aamswer any FIVE of the following questions: 5x3=15

30. Derive the expression for electric force on a point charge due to multiple point charges.

31. Obtain the relation between electric field and electric potential due to point charge.

32. Draw graphs showing the variation of resistivity with absolute temperature for (a) copper (b) nichrome
metals and (¢) semiconductor.

33. Draw labeled Wheatstone's bridge and hence write the balancing condition in terms of resistances. ©

34. Give the expression for force acting on a charge moving in magnetic field and explain the sng\ ~ When
does the force become maximum?

35, State and explain Biot-Savart’s law.

36 A galvanometer having a coil of resistance of 12 ohm gives full scale deflection for aeg}( t of4mA How
can it be converted into a voltmeter of range 0 to 24V?

37. Write three differences between diamagnetic and paramagnetic materials.

38. Explain briefly Faraday and Henry coil and magnet experiment to demonstr%éﬁ: phenomenon of EMI.

PART-D \9

V. Answer any THREE of the following questions: &

39. What is an electric field line? Write the four general properties %Biectric field lines.

40. What 1s equivalent capacitor? Obtain the expression foc;ﬁs equivalent capacitance of two capacitors
connected in parallel.

41. Derive an expression for equivalent emf and equivala&\emal resistance when two cells of different emf’s

3x5=15

and internal resistances are connected in series.
[a2aDeduce the force between two parallel current cafrying conductors. Hence define ampere.
43. (i) State and explain Faraday’s law of elec etic induction. (2)
(i) Derive the expression for motional e@jmduced in a conductor moving in a uniform magnetic field. (3)
44. (i) What is a transformer? (1)
(ii) Explain the construction and vx@ng of a transformer. (4)

VL. Answer any TWO of theWow:ng questions: 2x5=10
45. Two point charges g4 = and qg = —3uC are located 200m apart in vacuum. (a) What is the electric
field at the midpoint e line AB joining the two charges? (b) If a negative test charge of magnitude

1.5x107°C is plas@ this point, what is the force experienced by the test charge?

46. ABCD 1s a e of side 4cm. Charges of +2nC, -2nC and +3nC are placed at comers A, B and C
respectiv ~Calculate the work done in transferring a charge of +4nC from D to the centre of the square.

47. A@avmg length 2.0 m, diameter 1.0 mm and resistivity 1.963 x 10 Q m is connected in series with a
ry of emf 3V and internal resistance 1 Q. Calculate the resistance of the wire and current in the circuit.

48. A circuit has a 50 Q resistor, 0.3H inductor and a capacitor of 40 uF, all are connected in series with a
220V, 50Hz ac supply. Calculate (i) inductive reactance (ii) capacitive reactance (iii) impedance (iv) rms
value of current and (v) phase difference between voltage and current.

ek skokok kkok %k



SECOND PUC MID-TERM EXAM OCTOBER - 2023

e S Min.
Date - Max Marks

General Instructions :

i) Al parts are computsory.

5) Only the first writen answers will be consxlered for Parn-A

W) Answers withou! rolevant diagram / figure / cirouit wherever necessary
will not carry any marks.

¥) Direct answers to the numencal problems without detalled solutions
wall nol carry any marks

PART - A
L Pick the cormrect option among the four given options for ALL the 15x1=13
following questions.
1) The law, governing the force between charges is known as

a) Ampere's law b) Ohm's law c) Faraday's law d) %;cbumb'a law
2) The unit of permittivity of free space e, is C

a) coloumb / newton melre b} newton - mg;m:' / coulomb?

¢) coloumb? / newton metre? d) coloumbZ-£(newton - metre)?

J) When the distance between the charged particies S halved, Ua [eice Delwean
them bacomes D)
a) One-fourth b) Half ¢y Double .~ d) Four-times

4) Electric Potential is a .
a) Vector bYScalar  c) Nelther Scalar nor Vector  d) Both

3) The flux through any du&m'surfaca Isi-;-‘ limes the total charge enclosed
P l' 0
in i s known as

__‘1 a) Ampere's law, < &) Gauss Law ¢) Ohm's Law d) None of them.

6) Three capacifors of capacitance 3uF are connected in the circuit. Then their
maximuth_8nd minimum capacilances will be

a) 9uF, 1uF b) 8uF, 2uF ¢) 9yF, OuF d) 3uF. 2uF

7 ﬂif__.n'naqnimda of drift velocity per unit electric field is
\' 4) mobility  b) drift velocity c) relaxation time  d) resistivity

8) When length and area of cross section both are doubled, then its resistance
a) Will become half b) Will be doubled
c) Will remain same &) Will become four times.

(P.T.0.)



electric and magnetic field is called

20} The angle made by the magnelic needle with horizontal drawn in the

magnetic meridian is

PHYSICS P.U.C. SECOND YEAR (MIDTERM) PAGE NO. 2
9) Graphical representation of Ohm's law Is
a) Parabola  b) Hyperbola  c) Straight line  d) None of them
10} Kirchhoff's first law Le. L1 = 0 al a junction is based on the law of conservation ol
a) Charge b) Energy ¢} Momentum d) Angular Momenlum.
11) S [ unit of magnetic feld is
a) tesla b} newton c) ohm d) ampere
(oQ
12) Galvanometer is converted inlo voltmeter by connecting /\@
a) high resistance in serles with galvanometer AP
b) low resislance is series with galvanometer /\(bcb
c) high resistance in paraliel with galvanometer. O
d) low resistance in parallel with galvanometer. \fog’
Q
)
13) The nalure of the force between two infinite length parallel wires carrying currents
In the same direction is 'QQJ :
a) atlraclive  b) repulsive ) aftraclive and rlpu\%é\ d) None
@)
14) The abllity of a Ferro magnetic material 1o h@&m residual magnetism is called
a) Releniivity  b) Coarcivity c) D\g}’qﬁm d) None
O
15) The Lenz's law is the mmaqmrraﬁlm of conservation of
a) mass b) anprw ¢) charge d) momenlum
&\
IL.  Fill in the blanks h{\/gﬁmng appropriate answer given in the brackets Sxim5
for ALL the m@l’nq questions.
(l:nnduchn@.Ql.onnlz force, Zero, Infinity, Dip)
D
16) Elaclgg&d inside a charged spherical shell Is al
17) Is the value of dielectric constant for perfect conductor.
18) Reciprocal ol resislance is
19) Force experienced by a moving charged particle in a region conlaining both



PHYSICS P.U.C. SECOND YEAR (MIDTERM) PAGE NO. 3

PART - B
ITI. Answer any FIVE of the following questions. Sx2=10
21) Mention any two properlies of electric charges »
22) Obtain the relation between the eleciric field and aleciric potential
23) Write any two limitalions of Ohm's law
24) Define the lerm current density Write its S1 unit.

25) Write the expression for the magnitude of force on a moving charge in a uniform
magnetic field. Explain the lerms

26) Express Biol-Savart's law in veclor form and explain the terms. O)COQ
27) Whal are Para magnetic materals and write any one property 7 rg\

2B) What is meant by motional emf. Write the expression for it 7 Q;q/

29) Define magnetic flux. Write its SI unit

PART - C o
QO
IV. Answer any FIVE of the following questions. Dk 5x3=15
30) Obtain the expression for electric intensity due lu@%im charge

31) Derive the expression for the lorque on a dhpo@amﬁ in a uniform electric leld

32) Denve the expression lor electric puimtiﬂgqgﬁrur of a system of two point
charges in the absence of electric fiel :

33) Derive the expression for mpaﬂnn&@uf a parallel plale capacitor.

34) Derive the expression J° = HQ@

35) State and explain AmpurauQSanal law.

36) Mention the faclors l:rn\@Eh the magnetic field at a poinl inside a solenoid

depend. Q)\/
37) a) Define the @; Magnetic Intensity. (1]
b) Explai y magnetic field lines do nol intersecl each other. [2]

38) The cu& through a coil of self induclance 5 mH changes al rate of 10mAs-'
Calodidte the induced emf in the coil.

PART - D
V. Answer any THREE of the following questions. Ix5=15
39) Derive the expression for electric fleld at & point on the equilonal line of an i
electric dipole.
40) Derive the expression for electric potential at a poinl due to a poinl charge.
41) a) What is Wheat Stone's bridge. [1]
b) Derive the expression for balancing condition of a Wheat Stone's Bridge. (4]

(P.T.0.)
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42)

44)

VI. Answer any TWO of the following questions.

45)

46)

47)

48)

Derive the expression for the effective emf and effeclive internal resistances
of two cells connected in Parallel.

circular coil carrying current,
a) What is Hysteresis Curve ? i
b) Discuss Magnetic Hysteresis. K

PART - E
2x5=10

Q
Two equal charges repel each other with a force of 4 x 10-5N. When H}B)\&
0.03m apart in air, find the charges. What will be the force if the dis

between them is doubled 7 o)
&b
)
Charges of 10nC, — 20nC, 30nC and 20nC are placed al th @rnars A, B, C and
D of a square ABCD of side im. Find the net potential a(@é intersection of the
diagonals. QO
Q}”

Two cells of emf 2v and 4v and internal msisla(&: 10Q and 2Q respectively are
connected in parallel. So as to send the cung@' in the same direction through an
external resistance of 10£}. Find the pnt& ial difference across 1000 resistor.

S

A milli ammetler of resistance 0.5 ngivas full scale deflection for a current of
SmA. How do you convert it lnts\ﬁ ammeter to read 0 to 0.5A and voltmeter to
read 0 to 50V, %6

QQ % k%%
o8
N\
Q)\/



Il p !
UCMID-TERM EXAMINATION, OCTOBER - 2023

Time . .
3 Hl‘s. 15 Mlns. SUBJECT:PHYS]CS (33) Max Marks : 70

General Instructions :
;) All parts are compulsory,
) Onlyt 'Ti \ i
3) Ansfvell"se ar::l written anS“’Fl' Will be considered for the Part-A questions.
o ithout relevant diagram/figure/circuit wherever necessary will not carry any i
answers to the numerical problems without detailed solutions will not carry any marks:

I Pickh . PART - A . -
€ correct option among the four given options for all the following qulegtlimls-s
x =
l .
) Ifthe dl.stance between two charged particles is doubled then force between them
a) remains the same b) is doubled c) is halved d) be,one fourth
7 s .
2)  1f gis the angle between Electric field E and area As , then electric flux A¢riS
a) Ap=EAS b) Ap= EZOSSB ¢) Ap=Ascosb d) A¢=EAScos

3)  When one electron is taken towards another electron then the poténfial energy of the system
a) decreases b) increases
¢) remains unchanged  d) decreases and finally becomes zero

4) A component of the circuit used to store electric potentialiehergy
a) Resistor b) capacitor ¢) semiconductor d) ammeter

5)  The relation connecting potential difference (V), strength of the current (I) and resistance of the
conductor is

I
a) 1= VR b) 1= VR 0)1=RV OR=

6)  The relaxation time in conductors
a) increases with the increase oftemperature
b) decreases with the increase-oftemperature
¢) it is independent of temperature
- d) increases linearly up fo.ctitical temperature and then decreases exponentially
7)  Ina Wheatsone's bridgg if the battery and galvanometer are interchanged then the deflection in

galvanometer will
a) not change b) change in previous direction
c¢) change inopposite direction d) none of these

8)  Magnetig force is zero when
a) a portdh moves at right angles to a uniform magnetic field
b) an‘q, -particle enters a uniform magnetic field at an angle 45°
c)at electron moves parallel to uniform magnetic field
d) a proton enters a uniform magnetic field at angle 30°
9)  The resistance of an ideal voltmeter is

a) infinity b) very less ¢) very large d) zero
10) The magnetic dipole moment associated with a current loop is
= m N ~ nA — nlA
a) m=nlA b) m=nl*A c)m=T d) m= =

11) Lenz's law of electromagnetic induction is based on
a) Law of conservation of momentum b) Law of conservation of energy
¢) Law of conservation of mass d) Law of conservation of momentum and energy

(PT.O)



12) Unit of self inductance is

a) Am™' b) Am? ¢) H d) Wbm?
13) IfI is amplitude value of current then rms value of current I___is
2 Im — l“l . 5 [ = _Iﬂ
a) Iﬁ“! = T b) ll""N - \/5 C)ll_m = \/Elm d) rms 2

14) The average value of power dissipated in a resistor is

_— _ . l _—] 2
a) P=1 R b) P=VIR o) PzEV:‘R d) I—EImR

15) The wave length of visible light is in the range

a) Inm t0 400 nm  b) 400 nm to 700 nm ¢ 700 nm to 1 mm  d) lnmito 107 nm

I Fillin the blanks by choosing appropriate answer given in the bfackets, for all the
questions: 5x1=5
(Distance, mobility, displacement current, coulomb's law, mutualiinduction)

16) The mutual electric force between two charge is given by

17)  The potential due to a dipole depends on .
18)  The magnitude of the drift velocity per unit electric field
19) Transformer is based on the principle of

20) The current due to changing electric field is called

PART,- B
I Answer any FIVE of the following questions: 5x2=10

21) Define dipole moment. Mention its expression.

—dv
22) Show that E = —
dx

23) Give two dependent factors on which resistance of a conductor depends.

24) Define internal resistance, and emf of a cell.
25)  Give the expressionfor Lorentz force acting on a moving electric charge in a combined electric
and magnetic field.

26) State andéxplain ampere circuital law.

27) Staté\Gauss law in magnetism. Write its mathematical form.

28) (Fhe magnetic flux linked with a coil changes from 12x10wb to 6x10~wb in 0.01 second
calculate the induced emf in the coil.

29) Write any two sources of energy losses in transformer.

PART - C
IV Answer any FIVE of the following questions: 5x3=15

30) Mention the three types of continuous charge distribution.

31) Obtain an expression for the potential energy of a dipole in a uniform electric field.
32) Derive an expression for the capacitance of a parallel plate capacitor.

33) Arrive at the equation J = ¢ E. Where the symbols have usual meaning.

34) State and explain Kirchhoff's voltage law.

(P.T.0.)



35)
36)
37)
38)

39)
40)

a1)
42)

43)

44)

45)

46)

47)

48)

s
How to convert galvanometer into ammeter ? Explain.

Write the differences between diamagnetic and paramagnetic materials.
Derive an expression for motional emf.

What are infrared waves ? Give any two uses of IR - waves.

PART - D
Answer any THREE of the following questions: 3x5=15

Derive an expression for Electric field due to a dipole along the axial point.

Derive an expression for the capacitance of a parallel plate capacitor with dielectri:

Derive an expression for balanced condition for wheat stones network.

To derive an expression for force acting between two straight conductor and-hénce define one
ampere.

What is an AC generator ? Derive the expression for the alternating emfinduced in a coil rotating
with uniform speed in a uniform magnetic field.

Show that the voltage in an inductor leads the current by % ragd-for a pure inductor connected
across ac source.

Answer any TWO of the following questions: 2x5=10

Two point charges +10uC and —15uC are plaged at the vertices A and B of a right angle

A" ABC. Such that AB = 0.05 m, BC = 0.12 1 Calculate the resultant field intensity at the point

'C'. If + 100 uC of charge is placed at G, then the what force will be experienced by the point
charge at C ?

A battery of emf 10V and interpal resistance 3Q) is connected to a resistor. If the current in the

circuit is 0.5 A. What is the resistance of the resistor ? What is the terminal voltage of battery
when the circuit is closed?

An q - particle of mass:6.65x 107" kg is travelling at right angles to a magnetic field with a speed

of 6x10°ms™ the strength of the magnetic field is 0.2 T. Calculate the force on the g - particle
and its acceleration.

A 100 pF<apacitor in series with a 40€) resistance is connected to a 110 V 60Hz supply
a) What/is the maximum current in the circuit ?

b) What is the time lag between current maximum and voltage maximum ?

ok ok ok
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If PUC Mid Term Examination - Oct. 2023

Time : 3.15 hours Sub: PzSIcs (33) Marks : 70
——————— e
w’"’tﬂm: ; e :
1 All parts are ;

g- For part-A question, first written -answer will be consider for awarding marks.
- Answer without releviant diagarm / figure/ circult wherever necessary will not carry any marks.

4. Direct answer to numerical problems without detailed solutions will not carry any marks.

PART-A
I. Pick the correct option among the four given options for ALL of the following questions : 1 § x 1
=15
1. the apparatus used to detect electric charge on a body is
(AjLaser (B)electroscope (C) metal deteétor (D) Vande graff genertor
2. Force per unit charge is called
(A)electricflux  (B)electric potential  (C) electric current (D) eletric field
3. Which of the following is an example for polar molecule Q)Q
(A) O, molecule  (B)N, molecule (C)H,0 molecule (D) H, molecule /\q
4. Which of the following satement is /are correct for equipotential surface? (-{})
I, The electic potential at all points on an equipotential surface is same Cb
Il. Equipotential surface never intersect ecafrether. € ¢t ¢ et /\
iil. Work done in moving a charge from one point to other on an equipotential sufarce I&%%
(A) I only (B) Il only (C)lasndll (D)|,l|and®)
5. The ratio of drift velocity per unit electric field is Q
(A) mobility (B) relaxation time (C)currentdensity (D) c@?ctivity
8. Constantan wire is used for making standard resistance because it has AN
(A} high mefting piont (B) law specific resistance Q
(C) high specific resistance (D) negligible temperature c@ent of resistance.

7. Toconvert a galvanometer into avoltmeter one should conne@

(A) high resistance is series with galvanometer (B resistance in series with galvanometer
(C) hign resistance in parallel with galvanometer ,%q low resistance in parallel with galvanometer

%. The magentic moment per unit volume is numeri ualto
(A) magnetic intensity (B) magnetisati O (C) susceptibility (D) permeability.
9. Torque acting on a magnetic dipole of maggetiic moment m placed in unfirom magnetic field B is
- e 4 -5 3 =3 P
4)C=-m.B (B)C=M.B -BXM (D)C=B. M 7

10. Identify the wrong statement arK following option about magnetic field lines.
(4) they form closed loops %
(B) they tandent draw to t@agnetic field line at any piont gives the direction of magenetic feild at that paint

(C) they can interse Aoir other

(D) Outside a rnaévqbt ey move from north pole fo south pole.
11. Which of the f ing gives the polarity of the induced emfs 7

lA)Mszf@ w (B)Lenz'slaw (C)ampere's circuital law
12. The py) behind the working of ac generator is;
(A omagnetic indution  (B) eddy currents (C) hysteresis (D) torque on a current loop
13. ﬁE&xpfessionfor rms value of ac voltage is ) f i
(A)v=¥Ym (B)V= vmnZ (C)v=\'}% (D) V=2vm 1)\ = VM 2) v =\ xy2

(D) Fleming's right hand rule

14, Whid\&fhe following material is used as core of a transfomer, L/ C) Y EN L
() copper (B)softiron  (C)molybdmum (D) bismuth ») Vs Qum Ve
15, Gut of the following options which one can be used to produce a propagating electromagnetic wave?
(A) a chargeless particle (B) an acccelerating charge
(C)a charge moving at constant velocity (D)a stationary charge

W V’“ R Labaks by Aulu, appropriate  animer yieen aa gl t....t,\ [ At ‘.u,‘,“ 1.,.(.,. : S.\:f,

( Electric potential , electfic fiux, Zero, Circular, displacement , straight line)
16, Number of electric field lines passing normally through a given area is called
O e e B finoric st i o1 e o
4 ' e charge from (Infinity), to a given piont.
18, Whena charged partivie enters perpendicular to the external unifron magnetic field, it follows th
1% The net magnric flux through aclosed surface is R D S Py



-

«li}

al=

PART-B
1l Answer any FIVE of the following questions 5x2=10
21. Write coulomb's law in vector form and explain the terms,

22. Name any two factors on which capacitance of a paralle| plate capacitor depends.

23. Write the limitations of Ohm's law.

24. Define reistivity of material of a conductor give its S.1 unjt,

25. State and explain Amperel circuital law.

26. Define magnetic intensity .Give its S.1 Unit. :

27. Give the Expression for mutual inductance induced between two co axial solenoids and explain the terms.

28. Current in a circult falls from 5.0A to O.OA in Ods. if an average emf of 200v induced give an estimate

of the self inductance of the circuit.
29. Mention any two uses of UV - Waves.

IV. Answer any FIVE of the following questions : '~ 5x3=15
30. Write any three properties of electric field lines.
31. Derive the relation between electric potential and electric feild.

32. Plot the graph of variation of resistivity with temperature bfor (i) Copper (ii) Nichrome and.(iii) Semiconductor.

33. Derive J= O E Using Ohm'’s law where the symbols have their usual meanings

34. State and explain Biot-savart' law.

35. Obtain the expression for radius of circular path described by a charged particje in'a uniform magnetic field.

36. Distinguish betwwen diamagnetic and paramagnetic materials. '

37. Describe coil and magnet experiment of faraday and henry to demonstraté électromagnetic induction phenomena

38. Derive an expression for motional emfinduced across the ends of a conducting rod moving perpendicular to uniform
magnetic field

PART-D
V. Answer any THREE of the following questions

3x5=15
39. (a) State Gauss law in electrostatics .

(b) USing Gausss law derive the expression for the‘electric field due to an infinitely long straight Umiformly charged wire.
40. (a) What is effective capacitance ?
(b) Derive an expression for effective capacitance of two capacitors in series .
41. Obtain the expression electic potential-due to apoint charge.
42. DEduce the condition for balance'of-wheat stone’s network using kirchhaff's law.
43. Derive the expression for mag;\eﬁ}: field at a piont on the axis of a circular current loop.
44. Derive the expression forimpegance and hence the current of a series L C R circuit connnrét€d&iranphasor diagram .

COGnLcd @

Vi. Answer any two of the following question ' ( TR S 2%( \=)1 0{
45.ABC is an equilatéal triangle of side 0.1m Charges of 4nc and -8nc are placed the corners Aand B respectively

Calculate the-yesultant electic field intensity at the corner C .

46. Two cells rated as 10v ,2 (! and 8v,1 - (1 are connected in parallel to send current in the same direction
across|a 61 resistor. Find the P. d across 6 (. resistor.

47. Two straight parallel conductors of 2m length are 0.2m apartin air find the magnitude of the force acting on the
conductors if a current of 3A flows through each of them .Also find force per unit length of the conductor

48. Calculate the resonant frequency and Q- factor (Quality factor ) of a series LCR circuit containing a pure inductor of
inductance 4H , capacitor of Capacitance 27 MF resistor of resistance 8.4 .1

b i 1

5



Only the first written answers will be considered for Part A.
3 :&“} Answers without relevant d1agram / figure / circuit wherever nec

(1v) Direct answers to the numerical problems without detailed solutions will not ¢

PART - A

Pick the correct answer among the four given options for ALL the following g

1. The value of electric permittivity of free space (’)\,
9 D o
i' () 9x10°NC’M ™ ®) 885><10-‘2ng6{§% o g (R
(c) 8.85x107"¢c? / Nm?» d) 9x10° Nm” srer o148
. (d) 9x10 s ¥
QQ *s X ’s“} S
2. S.I unit of electric flux is Q - ek
D S @ = ;hf\!‘_ﬂf T
(a) NC (b) NC™' (©)N (d) Nm ‘
3. The ratio of 1 joule to 1 coulomb is N4
(a) 1 voltas (b) 1 ampere 6@(:) 1 farad (d) electric potentia
4. Which of the following is the SI unit of cap& ance ‘“" e
(a) Coulomb (C) (b) farad (% (c) volt (V) (d) tesla (T)

5. Average time between the 2 suc@s@e collision is called
(a) relaxation time ® @Yductwﬂy (c) current density (d) mobility

6. Kirchoff’s junction ru ifies the law of conservation of  _
R (a) charge « Q (b) energy (c) mass (d) momentum
e on neutral particle moving in external uniform magnetic field = -

7. The magnet%

(a) zer0 (b) Bqv (c) Bqvsin6* (d) gE _
8. Two gllel wires carrying current in opposite direction, the force between ﬂmm 57 AR : ; k
- (b) repulsive i

(a) attractive

(d) none of theabove -

(c) neither attractive nor repulsive ~

Magnetic susceptibility of paramagnetic material is
- (b) small and negativer

- (a) small and positive s



electric curren is generated by varying charge
d) none of the above 0 el by
. Choke coil works on the principle of _

(a) Transient current (b) self induction
(¢) mutual induction * (d) waities. cuniene

12. Which of the following is independent of the frequency of applied AC

(a) resistance (b) Inductive reac

(c) capacitive reactance (d) impedanc%.‘
13. The average value of AC over a complete cycle is ‘O'QQ : ' : ol & ; |
(a)l (b) zero= (c) (d) 90 '
¢
14. Velocity of electromagnetic waves in free space ~Q® ;
(a) 3x10°ms™s SEr— O\,\} (c) 3x10°kms™  (d) 3x10*ksm™ B
15. The ray used in photosynthesis “\ I
(a) x-rays (b) uv 8@' (c) IR — rays (d) visible rays

II. Fill in the blanks by choo, i'ﬁg\appropriate answer given in the brackets for all the
questions. (Capacitor, r@ g charges, Lenz’s law, Gamma rays, electr“(fcope)

16. is an a@{‘s used to detect charge on a body. i i} -
¥1. is sg to store electric charges. i

18. Magnetic %bis produced by
19. The ii.?g?on of induced emf during electromagnetic induction is given by

20. __ * electromagnetic waves has smallest wave length. YIS ‘ L
: PART - B |

1L Answer any FIVE of the following questions:
21, State and explain coulomb’s law.

Jﬁl‘.{ﬁ‘ | -‘, | ll% -

s



PART - C
An:swer any FIVE of the followmg questions:

! 307 Mention three propertles of electric charges. -

31. Derive the relation between electric field and electric potential due to point chargeQ/\

: ; : ; , ] X\
327Derive the expression for equivalent capacitance of 2 capacitor connected in SG;§A.

_ N\
337 Mention any three limitations of Ohm’s law. OQ

34. Find the drift velocity of electron in a copper wire of cross-section a:gigjx 10*m” if the current

through the wire is 1 mA. Given free electron density of copper “electrons / m’.

35 What is an ammeter? Explain how galvanometer can be corg@d into ammeter.

/36 Mention any three properties of magnetic field lines. <

N

A% Deduce the expression for emf fdiced across the ends of the conducting rod moving in a

37. Define the following terms: &$Q - Wy B
(a) Magnetisation \\0
(b) Magnetic intensity %) : E
(c) Magnetic permeability Oé y ¢

perpendicular magnetic ﬁeld\o |
OQ) PART -D , 2

V. Answer any TH &f the following questions: 3x5=15§

39. Derive the sion for electric field at a point just outside a charged thin spherical shell using

gauss’s l@

40. Two o*ﬁ of different emf’s and different internal resistances are connected in series. Obtain the
expfwsmn for equivalent emf and equivalent internal resistance of the combination. : ’

E 41. Derive the expression for current interms of drift velocity of free electrons.

Deduce the condition for balance of wheat-stone bridge using Kirchoff’s rules.
/e the expressron for radius of clrcular path and angular ﬁ'equen@y ﬁ&mi :




iC mpacu‘vely\ Fmdrthe resultant force on a chaigs Alﬁﬁﬁd

mass. af nichrome metal is drawn into a wire of ar cross section 0.
ace of this wire. Given density of nichrome is 8 kgm™ and resistivity

Q- m ‘QQJ ,,;' z s
o t . A circular coil of 20 turns of mean radius 0.06 @oames a current of 1 A. Calculate magn
(1) the centre of the coil *\O

(i1) A point on the axis 0.08 m from 16%1’[&: (Given p, =4nx10"TmA']. | 4

48. A resistor of resistance 100 Q, &011 of inductance 0.2 H and a capacitor of capa01tance 20
connected in series across an source 0f 200 V, 50 Hz calculate,

(1) Impedance of the cir Q)
(ii) Current throu@e circuit.

g

h. \Ag * ok ok % %



DHARWAD DIST. P U COLLEGES PRINCIPAL'S ASSOCIATION, DHARWAD

P.U.C.lInd YEAR MID - TERM EXAMINATION SEPT/OCT-2023 Max Marks : 70

Date : 07 - 10 -2023 Subject : PHYSICS (33) Time : 3 Hts. 15 Min.

Instructions : a) All parts are compulsory.

b) For Part-A questions, first written answer will be considered for awarding marks.
c) Answer without relevant diagram/figure/circuit wherever necessary will not carry any marks.
d) Direct answers to the numerical Problems without detailed solutions will not carry any marks.

PART-A

|I. Pick the correct option among the four given options for ALL of the following question: 15x1 =15

1)
2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

If electric field is uniform, then the electric field lines are.

A) divergent B) convergent C) circular D) parallel
Net charge of a dipole is. %)
A) 2q B) zero C) +q D) -&Q
Electric field inside a spherical charged conducting shell. 25}
A) is same as on the surface B) varies inversely as the nce
C) is zero D) varies inversely as s@:re of the distance
On the equatorial plane of an electric dipole. \Q
A) V=0and Ex0 B) V;thndE\,—bSD
C) V=0and E=0 D) V:tﬂand@:(}
Energy stored in a capacitor of capacitance C charged togétential Q is given by.
1 1 2
A U=—cr? p U=0v c) U~ D) All of the above
The rate of flow of electric charge through ang@(égé-section of a conductor is know as ........
A) Electric flux B) Electric potential lectric current D) Electric field

The resistivity of a wire.

A) increases with the length of the M@Q B) decreases with the area of cross-section
C) decreases with the length and ian ses with the cross-seciton of wire
D) None of the above \\O

Currentdensityisa ............... '
A) scalar quantity B)gﬁquantity C) dimensionless quantity D) none of these

A charged particle enters \ rm magnetic field at an arbitrary angle with the field direction
will follow, A
A) linear path helical path C) elliptical path D) circular path

In a circular coil of radius r, the magnetic field at the centre is proportional to.
A) 2 D% ] l
¥ } r C) r D} ?'2
At a place a Qtn‘c field and a magnetic field are in downward direction. There an electron
moves in ward direction. Hence this electron will.
A) benq) wards its left B) bend to toward its right
C) elocity D) lose velocity

Ide the wrong statement among the following options about magnetic field lines.
They form closed loops

B) The tangent drawn to the magnetic field line at
field at that point.

C) They can intersect each other

D) Outside a magnet, they go from north pole to south pole

The measure of the number of magnetic field lines passing through given surface normally is.
A) magnetic flux B) magnetic intensity C) magnetic induction D) magnetization
The net magnetic flux through any closed surface is zero is in accordance with

a point gives the direction of magnetic

A) Gauss's law in magnetism B) Gauss's law in electrostatics
C) Ampere's circuital law D) Biot-Savart's law

S.I. unit of mututal inductance of pair of coils is

A) henry B) ohm C) farad D) ohm-metre

I Fillin the blanks by choosing appropriate answer given in the brackets for ALL the following question

16)

(zero, -1, mobility, charge, energy, e!ectrus_cope) 5x1=5
The instrument is used to detect the chargeis ... . [P.T.O)



17)
18)
19)

Physics-PUC-II, P-2
The work done in moving a change over a closed path in electric field is ................... .

The magnitude of the drift velocity per unit electric field is ................. .
The magnetic Susceptibility of a superconductoris ................ .

20) Lenz's law is in accordance with law of conservation of ...............
PART-B
. Answer any FIVE of the following questions. 5x2=10

21) State and explain Coulomb's law in electrostatics.

22) Draw equipotential surfaces for (a) positive charge and (b) a uniform field.

23) What are polar molecules? Give an example.

24) Mention the limitations of Ohm's law.

25) When does the force on a conductor carrying current in a magnetic field (a) minimum and (ii)
maximum?

26) State and explain Ampere's circuital law. Q)Q

27) Define magnetization of a magnetic material. Mention its S| unit. O

28) Write any two properties of paramagnetic substances, rg\

29) The currentin the coil of inductance 6 mH changes from 3Ato 2.5Ain 0. cond. Calculate
the induced emf. /\(b

PART-C O
IV. Answer any FIVE of the following questions : o 5x3=15

30) Write the fundamental properties of electric charge. \,(0'

31) Obtain the expression for the torque acting on an electn‘cﬁe@\le in a uniform electric field.

32) Show that the electric field at a point is equal to the ne% ivé potential gradient at that point

\

33) Arrive at }' 2 GE , where the symbols have their u meaning.

34) Show the variation of resistivity of (a) a metalliae&ductcr, (b) an alloy and (c) a semiconduc-
tor graphically. C}

35) Asolenoid has 2500 turns per meter. If ir\@ﬁes a current of 8 A, estimate the magnitude of
the magnetic field inside the solenoid'ﬁe\}r its center. Given By =4mx 1077 Hm™".

36) With a circuit diagram explain how @galvanometer is converted into an ammeter.

37) Mention three distinguish properties between diamagnetic and ferromagnetic materials.

38) Explain briefly the coil and n@et experiment to demonstrate electromagnetic induction

PART-D
V. Answer any THREE of the Iaﬂo\ving questions: 3x5=15

39) Derive an expressio Brthe electric field at a point due to a uniformly charged, infinitely long,
thin conducting wirgt{sing Gauss's law.

40) Obtain an expression for the potential energy of a system three point charges in the absence
of external %& c field.

41) a) Define retaxation time and drift velocity of free electrons. 2
b) Drivsﬁ‘e::pression for drift velocity of free electrons in a conductor. 3

42) Arriv he balancing condition for Wheatstone bridge, using Kirchhoff's laws.

43) O%l%in the expression for the force between two long straight parallel conductors carrying

urrénts and hence define ampere.

44) What is AC generator? 1
b) Derive an expression for instantaneous emf in an AC generator 4

V. Answer any TWO of the following questions: 2x5=10

45) Three charges each equal to +4 nC are placed at the three corners of a square of side 2 cm.
Find the electric field at the fourth corner.

46) Three capacitors each of capacitance 9 pF are connected in series. (a) What is the total
capacitance of the combination? (b) What is the potential difference across each capacitor if
the combination is connected to a 120V Supply ?

47) Two identical cells either in series or in parallel combination, gives the same current of 0.5 A
through external resistance of 4() . Find emf and internal resistance of each cell.

48) A square coil of side 10 cm consists of 20 turns and carries a current of 12 A, The coil is

suspended vertically and the normal to the plane of the coil makes an angle of 30° with the

direction of a uniform horizontal magnetic field of magnitude 0.80 T. What is the magnitude of
torque experienced by the coil?

oS
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PART-A
Q. I. Pick the correct option
among the four given - 1Sximis
1) A glass tod G rubbed with s seab Theu;:;:ns ft:l‘ J;\LL of the l'nlloﬂf’mg questions
2 atiie b o 8¢ acquired hy glass rod is ite end.
I\ﬁ'g. ) positive  ¢) &ero d) Positive op one end and negative on RIRE € nd
2) Potential energy ot an electric dipole in uniform electric field is maximum when ang\ G
P is equal 1o . qib
@) 180° b) 90° ¢) 45° 9D
3) T_.m resistivity of a metallic conductor with decrease in mmpcreé)"‘:'
a) increases
i b) decreases P
Ofentz force is the forge gp 4 charged particle moving in a n containing
a) only elecrric field b) only mag field
€) both electric and magnetic fields d) only crossed electrie and magnetic fields. “:‘ﬁ
\

a) Electric field / Magnitude of drift velocity
¢) Electric field X Magnitude of drift velocity d) Nowe of these
ity 'v' in the direction of uniform magnetic field

A straight conductor of length /' is moving with a v
of strength ‘B". The magniwde of emf induced beryveen the ends of the conductor is
a) Bly b) 1 o) 0 d) 2Blv
7 The Mutual Inductance between the two cu@icpcnds upon. ‘
a) the medium between the coils/only (O b) the separation between the coils only
both the medium and separation d) neither the medium nor the separation
The Lenz's Law follows from the ciple of conservation of
¢) momentum d) energy

a) mass b) cha:& =
9) The electromagnetic waves “"Q* owest frequency among the following are :
¢) microwaves d) radio waves

5) Mobility of charge carrier in a conductor is defined as
b) wde of drift velocity / Electric field

a) gamma rays b) GV rays
10)  Electromagnetic waves Q9
a) transverse in nat b) longitudinal in nature
d) none of the above

€) may be longitu@inil or transverse
11) The magnitude lectric dipole moment vector of

(with sym ving usual meanings)
R 2 pzaq#?“ b) p=2aq’? ¢) p=2aq d) p=2a%g
2) For large distance from short dipole. the electric field due 10 it depends on the distance from it as
° b) l/(distance)? ¢) (distance)? d) (distance)?

‘ a) 1/(distance)?

| An example for polar molecule is
b) Nitrogen Molecule (N,)

| @ Oxygen molecule (0.)
d) Water molecule

¢ 10 an electric dipole is related 1o the distance
c) Va2 )V oo

W xr b) V o !

1 an AC circuif containing only Inductor
' The current leads the Voltage by 90°
{The current leads the Voltage by 180°

b) The current lags the Voltage by 90°
d) The current and Voltage are in phase

an electric dipole is given by the general expression

'r' of the observation point as



- 0.1 e L 5
- 1L Fin iy the blanks by ch

I{lm?qgmrl ization, insulatin
0) A convenje

%

B+ et charge, gencerator, increast)

T

sing dppropriate m'f;w given In the brackets for ALL the following questions:

Sx] = §

il way e ross peo b . .
17) The OUtward i [ﬁl merease the current sensitivity of a galvanometer is to_ the number of turns of the cotl.
18) The device electric flux through a closed surface is equal 1 1/¢, times ~ charge enclosed

19 :
lﬂ: W fs _‘I_“ﬁ"cd_ﬂﬁ the net magnetic moment / unil volume.
102 DY friction is greatly preferred for  malerials.
PART-B
" IE,,.,:%H !\:;!r ::1113,' FIVE of the following questions.
- L Menton any two Hasic properties of electric charges.
22] The amount of work done in bringing a point charge of 3 mC from infinity (o a point P is
the electric potential at the point P.

used 1o convert mechanical cnergy into electrical energy is called a —

Sx2 =10

0.06 1. Find

23-What is Drify Velocity. Mention the expression for Drift Velocity. vary with incrense lbm“i’““‘“"’ i

{2) semiconductor

;, ¢ enti
1-4,) Huw l]f.‘H.‘S “"—' resistance Di ‘1_] g[]ud L‘unﬂuutnr. ) I‘n : thi‘.' A5G
25) What is Lorentz force? Write the expression :-Iq:.pu:n;cuu‘lait; /\q
204 State and explain Lenz's law in ulcclrum:}gnum in I.ll..‘ : u BT — (b
2Y_Write any two differences between inductive reactance and cap &
What is displacement current 9 Give expression for the same. /\(b
29" Give any two uses of radio waves. 3
PART-C (bg’},
Q. IV. Answer any FIVE of the following questions. | (,\\
: ‘1 coulomb’.

307~ Siate and explain Coulomb's law, Define "1 o
31 Obuain the expression for potential encrgy of an electric d'l{
_32)" Mention three limitations of Ohm's law. ™
23+ Derive 1=neAv, where the symbols have their usual meaning. _

~4)" Derive the expression for the magnetic field due ’Q@’ straight infinite current carry

~ Ampere's circuit law.

#5) Explain briefly Faraday's Coil and Magnet e
36) Define the terms:(1) Magnetization of a magi :
37) Arrive at the expression for motional emf jntuced by considering Lorentz force acting

I placed in a uniform electric field.

ing wire using

@ment 1o demonstrate electromagnetic induction,
iiMaterial 2) Magnetic intensity & 3) Magnetic susceptibility.

on free charge

Obtain an expression for radius of Ciyeular path traced by a charge when it enters perpendicular to a

~carriers of a conductor. O
38)

uniform magnetic field. e)
PART-D

V. Answer any THREE of the foll ,'Slg questions,
397 Using Gauss law derive
charged wire. ?\/

)_ Derive the expres&@
Obtain the condjtioai for balance of Wheatstone bridge using Kirchhoff's rules.

Ix 5 =15

expression for the electric field due to an infinitely long straight uniformly

Or capacitance of a parallel plate capacitor with air as dielectric.

42) Derive an expig$sion for the magnetic field at a point on the axis of a circular current loop.

43) Derive the édressi
' using p diagram,

ion for impedance and hence the current of an RLC series circuit connected to an AC

44) Describe&the construction and working of AC generator with a labelled diagram and hence arrive at the

expression for the instantaneous value of emf induced in it.
L. Aﬂqh'er any TWO of the following questions.

2 x5 =10

AS5) Charges +2nC, +4nC, and +8nC are placed at the corners ABC respectively of a square of side 0.2m
Calculate the work done to transfer a charge of +2nC from the corner D to the center of the square
467" Three capacitors of capacitance 2pF, 3pF, 4pF are connected in parallel. What is the total capacitanc
of the combination? Determine charge on each capacitor if the combination is connected to a 100V supply
47) Two cells of EMF 2V and 4V internal resistance 1€ and 202 respectively are connected in parallel acros

10€2 resistor, such that they tend to send current through resistor in same direction.

difference across 100 resistor.

calculate potentiz

48) A 50 resistor, 0.5H inductor and 200uF capacitor are connected in series with 220V and 50H

source. Find the impedance of the circuit and hence the current.
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General Instructions:
1 com . _
" ;:rtpm: :’:eshonzwrm to be answered in the first two pages of the answer booklet. For Part — A questions, first written
answer will be considered for awarding marks. ‘
Answers without relevant diagram / figure / circuit wherever necessary will not carry any marks,
Direct answers to the numerical problems without detailed solutions will not carry any marks.

3
4

PART - A 5
| Pick the correct option among the four given options for ALL of the following t:mest;g_nsiI
x1=15
A_/'The ratio of charge per unit length . Q
(A) Volume charge density (B) Linear charge density O)Q)
(C) Surface charge density (D) None of the above A
,l./ The force between two charges is 200N. If the distance between the charge lis doubled the force
will be ,\)fb
(A) 200 N (B) 100 N (C)50 N (Bp400 N
3 The potential in the equatorial plane of a dipole is QS}
> L s & l
ke B) V= 4o
dxs, re ( dfgy 1
AR
(C)Zem (D) I'ée 1 q “ b rj
7 &N 9 P
QO dng, r ‘l [C
oY Bilhi Ae

/An example for polar molecule is
(A) Oxygen molecule
(C) Hydrogen molecule

QA
5 Drift velocity per unit electric field is I@
(A) Mobility (B) Resistivity (C) Conductivity (D) Current density

\‘}Q ) Nitrogen molecule
(D) Water molecule

>~“Resistance of a conducting wirc> ends on . i v

(A) Length &\

(C) Temperature v
#7_ The correct expressiog?/&iorentz force is I

|,A)qE+(Bxl- \)Q) (B) gE

(C) q[E(r')\ﬂ;XE(r))J (D) q(;xﬁ(r))

:?\/ Path follgwed by the charged particle perpendicular to magnetic field is

(B) Area of cross-section |
(D) All of the above " 2 \Ya e

~ (A) Helical (B) Circle (C) Ellipse (D) Straight line L
,ﬂ? he current sensitivity of the moving coil galvanometer can be increased by decreasing
(A) the magnetic field (B) the number of turns of the coil
AC) the area of loop (D) the restoring torque per unit deflection
.dO_._ The long parallel wires carrying currents in opposite direction
(A) Repel each other (B) Attract each other
(C) Neither attract nor repel (D) None of the above
“Choose the ferromagnetic materizl out of the following
(A) lron (B) Lead (C) Copper __ (D) Aluminium

i P.T.O.



¥ / = 1 Jj,. (O -0

nting the Gauss's law in magnetism is T =

(B) ZEXE:O =

“The expression represe

o Y BAS=0
( )§ all
©) Y BAS =1 (D) D BxAS = iyl
Al all
.( “The relation between susceptibility and magnetic permeability
A u,=(1-x) (B)#r=#n(1+l’)
€)= (1+7) (D) None of the above S
Ay (e
elf — inductance plays the role of ,\@

: (A) Impedance (B) Inertia 0,

C) Mutual inductance (D) None of the above (beq/
" he magnetic flux through a square surface of area A placed with its plan@arallel to a uniform

magnetic field of strength B is Xy

(A) BA (B) —BA (G) Zero (D) B2

Q
II. Fill in the blanks choosing appropriate answers given in the bl_'a@g for ALL the following
t:lue!sticmz'}L > \ © g 5x1=5
4'B)f’cme 1al difference, ConductLrice, Electric field, Coul, meter, Tesla, Inguced emf)
. The Sl unit of dipole moment ; \(\(b' '

.ﬂ./ Work done in moving a unit positive charge again%glje electric field from one point to another is

S RS
)G,/The reciprocal of resistance is y \/}Q

A9, The SI unit of magnetic field is !Q

,20/. The rate of change of magnetic flux ggugh the circuit is equal to J
&\O PART - B Y
Ill. Answer any FIVE of the folloti)va questions: | 5x2=10_

;/./tale and explain Coul@b}; law in electrostatics.

S

: what factors doQ\)e capacitance of parallel plate air capacitor depends.

. Represent gra ly the variation of resistivity with absolute scale of temperature of copper and
semiconduqéb

24 Mentior%@ expression for magnetic force on a current carrying conductor in a magnetic field.

Explain the symbols.
25. How to increase the magnetic field at a point inside a air cored solenoid.

M’ite any two properties of magnetic field lines.
fﬁeﬁne magnetization of a magnetic material. Mention its S| unit.
28. Current in a circuit falls from 8A to 0A in 0.2 sec. If an average emf of 200V is induced. Estimate

the self-inductance of the circuit.
“State Lenz's law and write its significance.

= 5 _
P.T.0.



PART -C
v An‘swer any FIVE of the follnwing questions: \

" Write the three basic properties of g
Obtain the e i :
)/ Xpression for torque acting on an electric dipole placed in an uniform electric field.

32. Derive the expression for the potential
of external electric field.

i .
: 5 b4 3 = 15
ectric charge.

energy of a system of three point charges in the absence

2 . ;
/d Obtain the expression for effective capacitance of two capacitors when connected in %ﬂ'es-

- : b
/,w( Write the three limitations of Ohm's law. 03\0)
95. A Nichrome wire of resistance 50 connected in series with a battery Ohggf 3V and internal
resistance 0.5Q. Calculate the current in the circuit. O

X
- Using Ampere’s circuital law obtain the expression for magnetic f@é) strength due to a straight
current carrying wire. : QO

/%istinguish between diamagnetic and paramagnetic mater;

38. Describe the coil and bar magnet experiment Q@ demonstrate the phenomenon of
electromagnetic induction. ' Q\(\

IS~
PARP- D S
V. Answer any THREE of the following questi \} 3x5=15
: e D) . . .
. State Gauss's law in electrostatics rive an expression for electric field due to an uniformly
charged infinite plane sheet usi@auss law.

N\ . . :
40. (a) Draw equipotential surf@for (1) A positive point charge (II) An uniform electric field. [2M]
(b) Deduce the relatior\b/gtdveen electric field and electric potential. [3M]

ﬁerive an expreﬁon for equivalent emf and equivalent internal resistance when two different

cells are co% ed in parallel.

. (a) De@?drift velocity and relaxation time. [2M]
(b) Derive the expression for drift velocity of free electrons in a conductor interms of relaxation
time. [3M]

@ﬂ/fserive the expression for magnetic field at a point on the axis of a circular ring carrying current
o

using Biot-Savart's law.

4 On what principle AC generator works? Derive an expression for instantaneous induced emf in

an ac generator. s '

. ,}-. P - y P.T.O.



L~
/1. Answer any TWO of the following questions: 2x5=10

45, Two point charges of +4nC and +9nC are placed at the vertices of an equilateral triangle ABC of

side 1cm. Find the magnitude and direction of the resultant electric field at C.

]

46 Two charges — 6uC and +5uC are located 10cm apart in air. At what points on the line joining

the two charges the electric potential is zero? Take the potential at infinity to be zero.

-~

/)
47/ The four arms of a Wheatstone bridge have the following resistances: AB
CD = 50 and DA = 602. A galvanometer of 50Q resistance is connected across BD. Calc

the current through the galvanometer, when a potential difference of 10V is mainta@é&i across
AC /\05
' _ o
v |
48. A galvanometer of resistance 120Q2 requires a current of 0.6mA for full s é(ebdeﬂection. How do
you convert it into (a) An ammeter of range 0 — 30mA (b) A Voltmeter%aange 0-3V?

= 100Q, BC = 10€2,
ulate

NS

QOQ
N\
<\°®
RHOHHOHOHY >
Q‘(\
<
(S
)
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® GOVERNMENT OF KARNATAKA ®
DEPUTY DIRECTOR, DEPT. OF SCHOOL EDUCATION (PRE-UNIVERSITY)
PUC-I1 YEAR MIDTERM EXAMINATION-2023

Tirne: 3 Hours 15 Minutes SUBJECT PHYSICS (33) MARKS 70

Instructions : 1) All parts are compulsory,
=
:{ ) :or Part-A questions, lirst written answet will be considerad for mwarding marks
:‘} Dlruw‘w-lmm mmwwcmdwmmmqﬂmmxwml
) Direct answers 10 the numerical problems without detalled solutions will not carry any marks
FART-A

I Pick the correet option among the four options, 15X1=15
1)  When a body is connected to Earth, electrons from the Earth flow into the body. This means

the body is
A) Uncharged B) charged positively E)xhargcd negatively D) insulator

2) Electric potential of a electric dipole at a distance r is proportional to
R B Q¥ D} % q(oQ
3) Torque acting on electric dipole placed in uniform electric field is /\
A) 7=PE B) r=EP C) 7=PxE D) GE. P
4) Workdone by an external force in brining a unit positive charge fm@?éfz“il}’ to a point is

A) Equal to the electrostatic potential at that point X’
B) Equal to the negative of workdone by electrostatic forces $)
er (A)andl (B)
O

C) Both (A) and (B) D) Neith
5) As the charge on the capacitor increases, its capacity C)
A) Increases N\ B) decreases
C) increases upto certain state and then n-.mainc&stant D) remain same
6) the dielectric constant of a metal is fb,{\
A) Zero B) infinite C}Qﬁnm D) unpredictable
7) Resistivity of a conductor depends on_Q,
A) Length \S‘Q B) area of cross section
C) volume & D) temperature
8) According to Kirchhoff's ‘law\{@sum of product of current an resistance as well as emis
in a closed loop is %
A) Greater than zero % B) zero
C) less than zero D) determined by the emf
9) the resistance of @ ideal ammeter is
A) Infinite \Q B) very high C) small D) zero
10) When @@fgeﬁ‘ particle move in a combined magnetic and electric field then the force
acting i
A) és ipetal force B) centrifugal force
Qb orentz force D) orbital force
1@ nit of magnetic field is
~"A) Dyne B) ohm C) tesla D) volt
#2} the electric potential inside a conducting sphere is
B) Increase from centre to surface

A) zero

C) Remains constant from centre to surface D) decrease from centre to surface
act

B) some substance

D) none of the above

13) Permanent magnet has the capacity to attr

A) all the substance
C) only ferro magnetic substances
14) Magnetic flux through a coil s directly proportional to

A) number of turns B) area
D) all the above

C) magnetic field
of sinusoidal ac is

15) Relation between mean value and peak value
I'“ T I 2 1 1 lv- 9
A =% ot - B B — =L
) I, 2 B) o % ) o \IE & L ®



YL

1 5X1=5
L Fin g blanks by choosing appropriate answers | V) 1)
l’:t magnelic Intensity electroalatic shielding straight path)

{ electric
16) per unit Phasge is KNOWN 88 i
17) The process in which a region s made free from any electric fleld B8 ..o
18) When cells are connected in series same ... . flows through each cell

19) The path of a charged particle moving along the uniform electric field is ..o o
20) Ration of magnetic induction to the permeability of the material placed in magnetising field
I ittt deinadel i et -

PART-B

L wer ANY FIVE of the following questions.

1) Write any two properties of electric field lines
22)Write an expression for electric flux through a surface and explain the terms.
-23) What are polar and non-polar molecules 7
-24) Write any two factors on which capacitance of a parallel plate capacitor dcpm@
25)-Define : 1) mobility of free electrons i) relaxation time /\@

) Mention any two lmitations of ochm's law. 25}
27) Obain an expression for radius of circular path described by a charge in & uniloGy Khagnetic field.

#Writr any two differences between ammeter and voltmeter,

29) State Faraday's law of clectromagnetic induction. Mention an up;@n for induced emf
in the circuit. O

5X1=10

#

PART-C O
IV. Answer ANY FIVE of the following questions. O’Q 5X3=15

3) State and explain Coulomb's law. @)

3) the relation E=-Y ™

B . ive an expression for equivalent capacitanc Q‘&vu capacitors connected in parallel.
Derive an expression for drift velocity of t}(&dmm in a conductor,

34) A battery of emf 10V an [nternal is connected to a resistor. If current in the
circuit is 0.5A, what is the resistance resistor,

35) Derive an expression for magnitude 9P magnetic ficld at a point around = long straight
conductor using ampere’s circui w.
36) Explain with circuit diagram,-How to convert galvanometer into ammeter ?
37T Write any three properties. 6 diamagnetic materials.
38) Derive an expression f tional emf.

A PART-D
Answer ANY THR &“thn following questions : 1X5=15
39) Obtain an ﬂ:péﬂ!ﬂ for electric field due to a uniformly charged thin spherical shell when
the point i @ de the conductor.

40) Derive ression for electric field at a point on equatorial line of electric dipole.
41) Derivean® expression for electric potential al a point due to isolated point charge.
. l\mﬁg the expression for drift velecity, derive an expression for conductivity of the
uctor.

tain the balancing condition for the wheatstone bridge.
Derive an axpres&inn fivr magnetic field al a pomt on the axis of a circular ].ml;u,

Answer ANY TWO of the following questions. 2X5=10

45) Two point charges 4uC and -16pC are separated through a distance 1 m in air, caleulate
the resultant electric intensity at the mid-point between these two charges.

46) A parallel plate capacitor with air between the plates, each plate has an area of 6%10°m?,
The distance between the plates s 3mm. Calculate the capacitance of the capacitor, If this
capacitor is connected to 100V supply, what is the charge stored in the capacitor ?

47) The number density of free electrons in copper conductor is 8.5%X10%m™. How long does
an electron take to drift from one end of a wire 3.0m long to its other end ? The area of
cross section of the wire i5 2 0x104m? and it is carrying a current of 3.0A '

48) Two m‘ght ng I;ﬂ_”-llﬂl conductors separated by 0.06m carry current of 2A and 3A .
‘;IIE.[FI;:!I?IFIJL:E‘;#E';E;JM the magnitude of the force per unit length and also nature of the
- N the conductors is doubled, what is the new force per unit | h

botween them 7
(T 14

43




(i) Only the first written answers will be considered for Part A.

~ The force between two point charges when the distance between them is
L el e 5 @

@ Answers without relevant diagram / figure / circuit wherever necessary will not carry any marks,
ﬁlﬁ D&Uumm to the numerical problems without detailed solutions will not carry Bb@l'kl

PART - A Q;{;b
ons, 15x1=15§

led . -
1 (] ; \ s -;
& of initial value (b) force gets d@@d A

. AN ¢ {m—
(d) 1~nrcc{@tlced to — ofinitial value
O 4

(%
. The angle between clectric field and dipole moment @y point on the axes line of electric dipole is

(a)@=0° (b) B8 =90° \‘}Q%Bmlﬂ“ (d) 0 =30°

. The field inside the cavity of a conductor i@hwys zero. This is known as

(a) electroplating (b) eIectrici% (c) electric charge (d) electrostatic shielding
. An example for non-polar moiu:@

(a) water (E}TCI (c) oxygen (d) none

. The example for nun-o@u: divice is
(a) copper wire Q (b) carbon resistance (c) diode | (d) Tungston wire

. For which of %llnwmg the resistance decreases on increasing the temperature

(a) cup% (b) tungsten () Germanium  (d) Aluminium
- A Galvahometer can be converted into an ammeter by connecting

(a) Low resistance in series (b) High resistance in paralle]

(¢) Low resistance in paralle] (d) High resistance in series

. Tesla is the unit of

(2) electric flux (b) Magnetic flux

(c) electric filed (d) magnetic filed



9. The magnetic lines of force inside a bar magnet
(a) Are from South-pole to north pole of magnet
(b) Are from north - pole to South pole of magnet
(c) Do not exist
(d) Depend upon the area of cross-section of the bar magnet.

10. Temperature above which a ferromagnetic substance becomes paramagnetic is called

(a) critical temperature (b) Boyle's temperature Q
(c) Debye's temperature {d) curie temperature /\Q)CO
11. Lenz’s law is consequence of the law of conservation of (bq/(b
(a) charge (b) momentum (c) mass (d) c@;)
12. A transformer is based on the principle of \’O'(}
(a) mutual inductance (b) self inducm@(\
(c) Ampere’s law (d) Lenz’s laiv
13. Current in the circuit is wattles. If Q}(\Q
(a) Inductance in the circuit is zero (b istance in the circuit is zero
(c) Current is alternating 0‘@% Resistance and inductance both are zero

14. We can reduce eddy currents in the core uf@ﬁnsfﬂnner
(a) by increasing the number of mmsétﬁjecundary coil
(b) by taking laminated core &\O
(c) by making step-down transformer
\

(d) by using a weak ac Q)ﬁgh potential

15. Current due to g electric field is called
(a) canducli%ﬁrrcnt (b) displacement current
(c) both\kl_ d (b) (d) none of these

IL Fill in the blanks by choosing appropriate answer given in the brackets for all the following
questions. Iﬁ , energy, gold leaf electroscope, zero, 180°, more than 1) Sx1=§

16. is an apparatus used to detect charge on a body.

17. Work done in an equipotential surface is
18. Kirchhoff's second law is based on the law of conservation of

19. Magnetic permeability of para magnets substance is
20. The ratio of peak value and r.m.s value of an ac is



PART-B ‘
IIL. Answer any FIVE of the following questions: 5x2=10
21. Mention two properties of electric charge.

22. What is an equipotential surface? Give one example.

23. State and explain Ohm's law.

24. Mention an expression for drift velocity in terms of relaxation time. Explain the terms.

25. What is Lorentz force? Write an expression for it.
:Lg Mentton d PWperttep of rogratic  frad licty
26. Define (a) retentivity and (b) coexivity,

27. Mention an expression for self inductance of a solenoid and explain thermodynamics\symbols.

> wn  Aor veson
28. Define Q - factor of resonant circuit. Dejine R&ronante and denive Tho k¥aveaies qor

Areq uen
29. Give any two uses of UV waves. Li® Cilal

PART -C

IV. Answer any FIVE of the following questions: \l ) S5x3=15

30. Derive an expression for torque on an electric dipole placed i uniform electric field.

31. Mention three properties of electric field lines.
dv

32. Derive E=—— .
riv = »
33. Obtain the relation between current dcnsit}{,mﬂ'conducﬁﬁty.

34. Mention the factors on which the res:stance of Metalic conductor depends upon.

35. Distinguish between ammeter and(voltmeter.
36. Mention three properties of diamagnetic materials.
37. Derive an expression fopeénergy stored in an inductor.

38. Explain the construétion and working of transformer.

PART -D

V. Answer any THREE of the following questions: Ix5=15

39. Derive an expression for the clectric field at a point on the equatorial line of an electric dipole.

40. Derive an expression for capacitance of parallel plate capacitor without dielectric medium,

41. Two cells of different emf"s and different internal resistances are connected in parallel. Obtain the

. e ress- n f- s . . . o = = " ey
w) gfl'w ion for fﬂ“"'“‘fg; em’ggd cgg:;»ﬂen&wwal m'?ﬁ“.‘f u%he ;onéglm |
42. Derive an expression for force between two straight lel conductors carrying current in
direction, and hence define ampere,

43. (a) Define magnetization. Magnetic intensity and magnetic susceptibility.



(b) State i explain Cranss's T i magnetinm,

A4 Dorive an expronsion e resultnnt voltage, Impedance ourrent and phuse angle In series LCR circuit
sl phikor dbagram,

PARY - K
VI, Annwer any TWO of the followlug 2x5=10
4%, Find the point on the tine jolning the two charges 14 n¢ and + 4 nC, where the resultant field is
goro, Distance between the chavges (v 12 m, O)(OQ
46, Obtain the equivalent capreitance of the network in fipure, For a 300V supply, detnnningj\ae charges
and voltage across cach capacitor, i /\(b(b
pl
| \0)
o S
RUUNE { ‘,, 200 plf \(b,
| I S
¢ ¢, \Q
@ \
| we ¢ ool
| 1
G, @)

47. Find the currents in the circnit and also power dissi @an 302 resistor in the circuit shown below:
2V,

0
\Qv '
48. A coil of inductance 0.6 I-l@’muiumncc 200 €2 is connected to a 240 V, 50 Hz ac supply.
(a) What is mnxlnmm@:rmm in the coil?

(b) What is the ﬂc@gq;ug between the voltage, maximum and

Q
& * ok ok ok %

the current maximum?



Il RU.C. MID-TERM EXAMINATION -2023 (11

Time : 3.15 hours PHYSICS - 33 Max. Marks : 70
Gemeral Fmuirwotinm

1 Al parts are compuluony.

2 Only the first written answer will be considered for Part A

|
4}

l. Pic

10

Answers without relevant diagram / figure / circuit wherever necessary will not carry any marks
Direct answer to the numerical problems without detailed solutions will not carry any marks.

PART-A
k the correct option among the four given options for ALL of the following qmlhuq@Q 15%1=18
The 51 unit of electric charge is /\
a) volt bj coulomb c)joule dl(ﬁg)m
An electric dipole is kept in a uniform electric field. It experiences. %y
a) a force and a torque b) a force but no torque  ¢) A torque but no I'-.:@/\I] neither a force nor a torque
Twvolt= ™
a) | coulomb b) | newton/ | columb  ¢) | joile/ 1 cc@' d) | newton / | metre
An example for polar molecule 1s Q)
a) oxygen molecule b nitrogen molecule ¢) waler ngfeculr d) hydrogen molecule
The rate of flow of electric charge through any cross - section @@ tonductor is knownas
a) Electric flux b) Electric potential c) tric current d) Electric field
Ohm'’s law 15 not applicable 1o
a) sermiconductors b} super conductors CJ £) vaccum fubes d) all of these
The magnetic field strength at point. P distance r@!n long straight wire carrving current |
a) “T';[ b) ‘j—"m[ é} c) ::;' d) ':;’

A charged particle enters in a magnetic ﬁkl perpendicular to the magnetic lines of force.
The path of the particle is

a) straight line byexsular c)ellipse d) spiral
The magnetic dipole mnm-.-nw\h magnetic dipole is given by the formula

a) M mx2l \th] M=m+2l ¢l M= % di M = m-2I

The ratio of magne \lﬁn to magnetic intensity 15 called

a) Relative pe dity b} absolute permeability

¢) magnetic ibility d) Retentivity

Signifi ,?Lm's lawis

) law rvation of charge b) law of conservation of energy

chl &ﬁf conservation of momentum d} None of the above

When a magnet is moved with its N-pole towards a closed coil, the nearer end of the coil acts as

a) N-pole b} S-pale ¢) Positive Charge d) negative charge

Frequency of DC source is
a) SOHz byO c) e d) 220H«
Power factor in a purely resistive ac circuit is

a] One b}infinity ¢} zero d) /'/;.rz

Electromagnetic waves arc
4) lransverse waves b) longitudinal waves ¢c) mechanical waves  d) one dimensional waves

(PT.0.)
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s D
L Fill in the blanks by ehoosing appropriste snswer given in the brackels for
ull the following questions. S=i~3

(Electrostatic shielding., 6.25= 10", infinite, time varying electric Nold, w, * 1)

16 The number of electrons in one coulomb of charge will be

17, The electric field inside the cavity of o chirged conductor is zero, this s known s

IR, The resistance of an ideal voltmeter is
19. For paramagnetic substances
20, Displacement current is dug 1o

3 $e
PART-I) &V

L Answer uny FIVE of the follawing questions, 05 axa=i0
21, Sketch the electric field lines of two equal and opposite point charges Q/)\
| 22 What s an equipotential surface? Give one example (bé)\'
23 State and explain Ohm's law. Q\’
24, Define the terms relaxation time, mobility of free electron C)o

25, Write the expression lor the magnitude of force on a moving ulln@i‘n a uniform magnetic field

Explain the terms $
lerm @Q

26, What are diamagnetic materials? Give one example. QN
27, Moenton an expression for self inductance of n mlm@i and explain the symbols,

5

28, State and explain Faraday's law nl'ulcctmrlmm,{@duc“ﬂn
29, Mention the any two uses of gamma rays D

\\O

@ PART-C
IV. Answer any FIVE af the fnllnwl@ﬂﬂnn-. Kxd=]5

0. Mention any theee prupcnl%’ﬁt\lcclnu charges.

i1, Obtain the relation h-:h@ |

12 Derive an expresii deilt velocity of free electrans inoa conducior

ectric Neld and electric |1ul:1.'ll'h.l|

33, Show thal grap the varation resistivity of o
(i) metallic gopdhctor — (ii) semi conductor

34, Stale Q?‘

35, Men %

| 36, Kipdain briefly the coil and magnet experiment to demonstrate electromagnetic induction,

ain Biot-Savart's law
ny three properties of Magnetic field lines.

37, Derive an expression for energy stored in an inductor
18, What is the power consumed in (1) purely resistive circuit, (2) purely inductive clrcuit and
(1) purely capacitive circuit.

PFART-D
V. Answer any THREE of the following questions. AEL O]
19, Derive an expression for the electric field at a point outside a charged spherical shell using Gausy's law,
40, Derive an ﬂh‘.plt“llﬂﬂ forr electrie plltl‘iltill due 1o an isolated point charge.



‘

1. I[:dm the condition for balance of 5 Wheatstone's bridge using KirchhofP's rules. P— ampere
rive an ex 1
s CXpression for the farce between two straight parallel current carrying wires and e |
3. () What is an AC genermor
(i)

Derive a i ;
M eXpression for the nstantaneous emf induced in a coil rotating in a uniform magnetic field.
4. () What is wattless cyrren

(i) What is the principle of transformer?

(i) Mention any three losses 0 a transformer

Q
:;:.m“ any TWO af the following questions. qco

Ix85=10
Find the point an the line Joining the two charges < 12nc and +Inc where the resultant ""‘"i‘ﬁh s 2210,
Distance between the charges is 1.2 m (b(b
46. A negligibly small current is passed through a wire of length | Sm and uniform cre %/\ ion 60107 m*
and 1ts resistance is measured 1o be 5,000, What is

the resistivity of the material ﬁh: temperature of
the experiment” Q\'
Q)
47. A galvanometer of resistance $0{) requires a current of 2mA for full ml:Qéﬂn:tum
How do you convent it into () an ammeter of range 0-3A and Q\“

(h) a voltmeter of range of 0-5+?
13

&
_ Q>
A series LOR circuit is connected 1o 220V ac source of van

requency. The inductance of the coil is SH.
capacitance of the capacitor is SuF resistance is 40£0. At @ponance, calculate

(a) the resonant frequency  (b) current in the -::r-;uk () the inductive reactance
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o

Time : 3:15 Hours PHYSICS - 33 Max. Marks : 70

General Instructions:-
1) All parts are compuisory
i) For Part-A questions, first written answer will be considered for awarding marks,
i) Answers without relevant diagram/figure/circuit wherever necessary will not carry any marks.
V) Direct answers to numerical problems without detailed solutions will not carry any marks.

PART - A
I Pick the correct option among the four given options for ALL of the following questions: 15x1=15
1) The net charge of an elecric dipole is )
a)q b) 2q )Y, d) zero O\
2) Electric potential is
a) Scalar & dimensionless quantity b) Vector & dimensionless quaritity
¢) Scalar & dimensional quantity d) Vector & dimensional qyﬁﬁ.lify
3) Which one of the following is a Polar molecule \
a) H, b) O, ¢) H,0 Q7 dN,
4) The electric field inside the cavity of a charged conductor is zero, this is knownGs'
a) Charging b) grounding ¢) Electrostatic shielding  d) Electrostatic induction
5) The magnitude of the drifi velocity per unit electric field is
a) Mobility b) drift velocity ¢) Relaxation time d) Resistivity
6) A moving charge produces
a) Only Electric field b) Only magnetic field
¢) Both Electric and magnetic field ~ d) Neither electric field nor magnetic field
7) The path described by a charged particle is helix, whenit enters the magnetic field at an angle q
a)q=0° b) g =90° 4N ¢) 0°<q90° d) q=180°
8) If the number of turns of the coil is doubled, then/voltage sensitivity of the galvanometer will be.
a) doubled d) unchanged ¢) halved d) four times

9) Gauss's law for magnetism is

i ,_::\.;_,;-_.-_ ——_L _'__'=u'n
a) IBAS=0 b) LBAS=p, I ¢) ZB.AS= o d) ZB.AS T
10) The relation connecting between magnetic susceptibility (x) and relative permiability is
a)x=pur+| " byurx=1 c)x=pur-1 d) prx -1
11) S.L Unit of magnetic djpole moment is
a) Am b) Am? . ¢) Am" d) Am?

12) Identify the statement which is correct.
a) Only an émf is induced when the flux linked with a closed circuit changes.
b) Only current is induced when the flux linked with a closed circuit changes.
¢) both emf and current is induced when the flux linked with a closed circuit changes.
d) both emf and current is induced when the flux linked with a open circuit changes.

13) Lenz's law is a direct consequence of law of

a) Conservation of momentum b) conservation of charge ¢) conservation of energy  d) conservation of emf ‘

I4) A self inductance stores energy in the form of
a) magnetic energy b) electric energy
¢) Magnetic energy and electric energy ~ d) both Kinetic and Potential energy

(PTO.)



i e
th applied frequency (f) is

B VA

II Fi

15) In a series LCR circuit, variation of impedance (2) wi

Ilin the blanks by choosing the appropriate. answer given in the brackets for
ALL the following questions:-

(o0, |1on-c6nducting, Zero, Henry, Meissﬁ%r effect)
16) Dielecirics are substance.
17) The resistance of ideal Voltmeter is @Q

18) The phenomenon of perfect diamagnetism in superconductors is called /\O-)
19) Inductance is measured in (b

20) The sum of the instantaneous value of current over one complete cycleis O.)

PART - B v
III Answer any FIVE of the following questions. \(O'O

21) Write Coulomb's law in vector notation and explain the terms, N

22) How much of work is done in carrying a proton between two points of a p&gﬂolial difference 10V?

23) A parallel plate capacitor with air between the plates has a capacilanc@C*. What will be the capacitance if
i) distance b/w the plates is doubled. O
ii) the space b/w the plates is filled with a substance ofdielec@swm 3

24) Graphically represent the variation of resistivity as functicm@ﬂl m
i) Copper i1) semiconductor %

25) Write any two limitations of ohm's law. $Q

26) What is Lorentz force? Write the expression for it.).

27) What is the nature of force b/w two parallelc&n@uctors carrying currents in
i) same direction ii) opposite directi

28) Define magnetic Intensity. Write its i,

29) What is an alternating current. W(Kl\c»any one advantage of ac over dc.

Xe3 —

IV Answer any FIVE oiﬁ}t{llowing questions.

30) Write any three pro@ ies of Electric field lines.

31) Mentionthee ion for electric flux through a surface, when is it maximum and minimum.

32) Derive the ssion for effective capacitance of two capacitors. Connected in series.

33) Show fbe Electric field at any point is equal to negative potential gradient at that point.

34) Derive-the relation j = gE , with terms have usual meaning.

35) Explain with circuit diagram, how to convert galvanometer into Ammeter.

36) Mention any three properties of ferromagnetic materials.

37) A conductor of length 3m moving in a uniform magnetic field of strength 10T. covers a distance of
70m in 5 second with director perpendicular to magnetic field. Calculate the emf induced in it.

38) Show that current and voltage are in phase with each other in case of pure resistor.

perature in case of

Sx2=19

5x3=18§
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PART - D
V Answer any THREE of following questions:-
39) i) define electric dipole moment. Write its S.I. unit. e
if) Obtain the expression for the torque acting on an electric dipole placed in an umﬁ&)clec:m field.
40) Derive an expression for Electric potential due to an isolated point charge.
41) Deduce the condition for balance of a wheatstone's bridge using KII’CthfFSA';&/
42) State Ampere's circuital law and hence derive an expression for magmtudgﬁ
around a straight conductor.
43) Derive an expression for the magnetic field at a point along the ax@ the circular conductor carrying current.
44) i) What is an AC generator? On what principle does it works
i) Derive the expression for instantaneous emf induced in Q@'A\C generator.

(%
Q
() 2x5=10

etic field at a point

VI Answer any TWO of following questions.
45) Three charges each equal to +4nC are placed g{{l‘;@ three comers of a square of side 2cm find the

electric field at the fourth corner. 0

46) The number density of free electrons in Q;.Sopper conductor is estimated to be 8.5x10* m”. How long does

an electron take to drift from one en wire 3.0 m long to its other end. The area of cross-section of

wire is 2.0x10°m? and is carryin éﬁsun’ent 3.0A.
47) Two cells of Emf 2V & 4V ernal resistance 1) and 2Q respectively are connected in prallel so

as to send current in same tion through an external resistance of 10€2.

Find the potential dlf’fs ce across 10€2 resistance.
48) A source of alternQ%g emf of 220V - 50Hz is connected in series with a resistance of 200Q2 an

inductance of IQO}I and a capacitance 30puF. Does the current leads or lags the voltage
and by what angle.
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Instructions : 1) Al pans am compulsory.

I

2) For Par-A questions, frst witten answer will be considered for awarding marks.
2} Answers withoul relevanl diagram/ figured clroult wherever necessary will nol camry any marks,
4) Diect answers tothe Numerical problems withoul writing the refevant formula and detailed solutions will nol carmy any marks.

PART-A
Pick the correct option among the four given options for ALL of the following questions:  15X1=15
1) Accordina to Quantisation of charge, the total charge in a system is

A) a=+1 B) Q=ine C) Q=+(n+e) D) Q=1n® A\
2) The force experienced by a unit positive charge placed at a point |s called
A) Electnic field B) Electric force C) Lorentz force D) Electric Polential
3) The symmelry of equipotential surface for a uniform electric field is « v 7
A) Circular B) Spherical C) Plane D) c:fﬁiuﬂﬂual
4) An example for non polar dielectric is
A} Water B) Ammonia C) Sodium chloride D). Hydrogen molecule
i
5) The resistance of a conductor does not depend on N\
A) Pressure B) Temperature C) Length of conduclor D) Area of conductor
a
6) The power loss in transmission cables can be reduced by
A} Using thick cables B) Sending.figh voltages from generating stations
C) both (a) and (b) D) Nong of the above
7) The path traced by a proton moving perpendiculdr to the magnetic field is
A) Helix B) Ellipse C) Straight line D) Circle

8) The refationship between speed of light, permitivity of free space and permeability of free space s
] P | O\ # i e
A 8 am o 97 e D) c= & 4

8) For which of the following angle; the magnetic flux is large

A) 60° B) 45°%: C) 80° D) 30°
10) The =~uss law in magnetise states that, the net magnetic flux thought a surface is a always
A) = "'ﬁ' zero C) 95, D) g+€,
11) The Lenz's law (yi{ﬁgardud as a consequence of conservalion of
A) Momentum™  B) Mass C) Energy D) Charge
12) The exp;qss‘snn for instantaneous value of induced emf in an AC generator is
A) €sgfanat B) €=¢,secet C) €=¢,cotat D) €=€ sinat
13) The current which does not require any power for its maintenance in a circuit is called
ﬁ_g ‘Displacement current B) Electric cument
C), Wattless current D) Induced current
14) The source of electromagnetic wave is
A) Static charges B) Accelerated charges

C) charges moving with constant velocity D) Steady cument

15) Which of the following wave is used in night vision cameras
A) Radio waves B) Infra red waves C) Micro waves D) x-rays

Fill in the bianks by choosing appropriate answer ghven in mmmuguhhunnquauﬁnnr: 5X1=5
{Elaﬁﬂca’r'inerﬁal. g=-N %, -ﬁﬁﬁzpnf,, visible light, E=;{;n|}
16) According Ampere's circuital [aw .................

17) The expression for magnetic field of a solenoid is .................
18) According to Faraday's law of electromagnetic INAUCHION .ovvvrecenereenmnsssnnaees

19) The self inductance of a coil is also called ......crmsismmssnaces: #

., 4 | ARSI wave has a wavelenath ranas of 400 nm tn 750 nm



PART-B
. Answer ANY FIVE of the following questions. 5X2=10

21) State Coulomb's law and wrile Coulomb's law in vector form.
22) State and explain Gauss law in electrosiatics.

23) Three capacitors each ol capacitance 9 pF are combined in parallel, Calculate the equivalent
capacilance,

24) A 12 pF capacitor is connected to a 50V Imlha'en.r How much electrostatic energy is stored
in the capacitor 7

25) Mention the expression for lorque on a rectangular current loop placed in a uniform magnetic
field and hence explain the terms.

26) Define the terms : a) Magnetisation and b) Magnetic intensity

27) What is mutual induction 7 Mention the expression for mutual inductance of two long co axial
solenoids. Q

28) Draw the phasor diagram for a pure inductive circuit and hence write the phas nship
between current and voltage in pure inductive circuit,
29) Write any two uses of x-rays. Q)q/

PART-C ,\‘b

IV. Answer ANY FIVE of the following questions.
30) Mention the basic properties of electric charges. \'
' 31) 'Write any three properties of electric field lines. \’O' ;
32) Derive an expression for effective capacitance when two dcitors are connected in series.

5X3=15

33)-Derive an expression for drift velocity of electrons. <=0 ~*
34) -Explain the conversion of a galvanometer to am @ ) A
35) Derive an expression for magnetic field of an wire carrying curment.

36) Write any three differences between diam tic and ferromagnetic materials.
'37) Derive an expression for motional emf_
38) Derive an expression for energy at@m an Inductor.
37 PART-D
V. Answer ANY THREE of the iola)uhu questions : 3X5=15
39) What is electrostatic potenti %bame an expression for electrostatic potential due to a point charge,
/GB:I' Derive an expressio @ pacitance of a parallel plate capacitor.
:y-r’-'o‘iﬂ'b a neat di:g@min the balancing condition of Wheaistone bridge.
42) a) Define I’@ cell and internal resistance of a cell. (2)
b) Obtain e&ﬁsﬂmﬂmuhﬂnnﬁanﬂw internal resistance when two cells are connected in senes. (3)
_43) Derive a@ ion for force between two parallel conductors camrying current and hence define ampere.

44) a) is impedance of a LCR circuit. (1)
b tain the expression for impedance of a senes LCR circuit using the phasor diagram. (4)
Vi. A@&r ANY TWO of the following questions. : 2X5=10

\P%] Two point charges q,=3uC and g;=-3uC are located 20cm apart in vacuum,
a) What is the electric field at the midpeint O of the line joining the two charges ?
b) If a negative test charge of magnitude 1.5nC is placed at this point, what is the force
experienced by the test charge ?

46) An electric dipole with charges +2.C are separated by a distance 2mm. Find the electric dipole
moment. If the dipole is aligned at angle of 30" with the direction of a uniform electric field
of magnitude 5% 10°NC-" then calculate the magnitude of the torque acting on the dipole.

47) A heating element using nichrome connected to a 230V supply draws an initial current of 3,2
which settles after few seconds to a steady value of 2.8A. What is the steady temperature
of the heating element if the room temperature is 27°C ? Temperature coefficient of nichrome
averaged over the temperature range involved is 1.70x10-4°C,

48) A battery of emf 10 V and internal resistance 302 is connected to a resistor. If the current in

(- the circuit is 0.5 A, what is the resistance of the resistor 7 What is the terminal voltage of
the battery when the circuit is closed 7
B R e 2
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General Instructions:

1. All parts are compulsory.

2. For Part — A questions, first written-answer will be considered for awarding marks.

3. Answers without relevant diagram / figure / circuit wherever necessary will not carry any marks.
4. Direct answers to the numerical problems without detailed solutions will not carry any marks.

PART - A
I. Pick the correct option among the four given options for ALL of the
following questions: 15x1=15
1. The value of electric permittivity of free space is
(a)9x10°NC?*/m? (b)8.85x107"*Nm3/C?
(¢)8.85X107'2c2/Nm? (d)9X 10°CHANmM?
2.  When does the torque acting on the electric dipole is maximum
(a). 0=0° (b). 8=30° (c). 8=60° (d)8=90°
3. The work done to move a charge fromone point to another in an equipotential surface is
(a). zero (b). 1 (c). 2] (d). 3]
4. The value of the potential(V) at ajpoint ‘P’ due to a charge of 4x10” C located 9cm away
from it is
(a). 100V (B):>200V (c). 300V (d). 400V
5. Capacitance of a parallel'plate capacitor does not depend on:
(a). Shape of the plates (b). Size of the plates
(c¢). Dielectric constant between the plates (d). Charge on the plates
6. The relatiombetween resistance and resistivity is
(a). R=pk/A (b). p=RL/A (c). R=A/pL (d). p=A/RL
7. The Shinit of mobility of free electron is
(a)o>Vs/m’ (b). m?/Vs (c). m?>V/s (d). V/im?s
8. The expression F=q[E+(vxB)]is named as(bold letter indicates vector)
(a). Coulomb force (b). Magnetic force (c).Lorentz force (d). None of the above
9. The magnetic susceptibility of a paramagnetic material is
- (a). Small and positive (b) Small and negative (c) Large and positive  (d) None of these
10. The diamagnetic substance is brought near a strong magnet, then it is

(a) Attracted by a magnet
(b) Repelled by a magnet r
(c) Repelled by north pole & attracted by south pole
(d) Repelled by north pole & attracted by south pole



flux through any closed surface is always zero is the stalement of.

(b). Lentz’s law
(d).Gauss's law in electroststic.

11. The net magnetic
(a). Lorentz’s law

(¢). Gauss’s law in magnetism
12. The south pole of a magnet is brought near a circular conducting ring. The direction
of the induced current in the circular ring will be
(b). Anticlockwise
(d). Towards south
of induced emf in electromagnetic induction is.
(b). Ampere's circuital law.
(d). Lenz'slaw.

nce current in the secondary c%@e to the

(@).Clockwise
(¢). Towards north
13. The law which gives the polarity
(a). Gauss' law in magnetism.
(¢). Faraday law.
4. The phenomenon of induction of emf and he

variation of current in the primary coil is called

(a). Self induction. (b) Mutual induction. Q;l/

(¢) Solenoid. (d) emf of the coil /\
15. The amount of opposition on the flow of current by the series @R circuit is known as,

(a). Period (b). Inductive r nce.
(¢). Capacitive reactance (d). ImpedanCe
\«

I1. Fill in the blanks by choosing appropriate ansx\r(&lven in the brackets for ALL
the following questions: Q‘(\(b' 5x1=5
(charge, high, mechanical, store, toward ),
16. The direction of electric field is__ s the negative charge.
17. Capacitors are used to Qlectnca] energy.
18. Kirchhoff's junction rule mgmf'ggiﬁlc law of conservation of
19. A galvanometer can be con d into a voltmeter by connecting suitable

resistance in series with résistance of the galvanometer. il
20. The device used to ¢ rt energy into electrical energy is called AC

generator. Q)\/

R
Q)QQ“ PART - B
I11. An@@lr any FIVE of the following questions: 5x2=10

21 State and explain Gauss’s law in electrostatics.
22. A 15pF capacitor is connected to a 50V battery. How much electrostatic energy is stored in the

capacitor
23.  State Kirchhoff’s two laws for electrical network.

24.  What is moving coil galvanometer? State the principle of the moving coil galvanometer
25.  State and explain Gauss's law in magnetism. .
26.  Mention any two properties of magnetic field lines.

27.  What is magnetization? Mention its SI unit.

28.  Give any two differences between inductive reactances and capacitive reactances,

29. If the peak value of ac current is 4.24 A, what is its root mean square value?



PART -C

Iv. Answer any FIVE of the following questions:

30. Mention any three properties of electric field lines.

31. Obtain the relation between electric field and electric potential.

32. Derive an expression for electric potential energy due to a dipole placed in a uniform
electric field.

33. Show that o=ne?t/m.

34. Draw a labeled Wheatstone’s bridge and hence mention the balanc

35. How would you convert galvanometer into an ammeter? Explain..

36. Distinguish between paramagnetic and ferromagnetic substances.

37. Derive an expression for self induction of inductor.

38. Deduce an expression for motional (induced) emf when a conducting red movingina

perpendicular magnetic field.

§x3=15

ed conditions of it.

PART-D

V. Answer any THREE of the following questions: 3 x5=15
39. Derive the expression for the electric field at a point outside and inside a uniformly

charged spherical shell.

40. Obtain an expression for electric potential due to an isolated point charge.

41.Find the expression for the equivalent emf's and #nternal resistances of two cells of
different emf's and different internal resistaneés are connected in parallel.

VI. Amnswer any FHREE .of the-following-questions: < 3 x5=15
42. With proper diagram, write the principle, construction and working theory of Moving
coil galvanometer.
43. Explain the construction afnd working of an AC generator.
A4, Derive an expression for the instantaneous current in an AC circuit with a pure
capacitor. (draw neat¢ircuit and phasor diagram).

VI§. Answer any-TWO of the following questions: 2x5=10

45. Two point.€harges qa=3uC & qgp=-3uC are located 20cm apart in vacuum.

(a) What is electric field at the midpoint O of the line AB joining the two charges?
(b) If4 negative charge of magnitude 1.5x10-9C is placed at this point, what is the force
experienced by the test charge?

46. A battery of emf 10V and internal resistance 3(1 are connected to a resistor. If the
current in the circuit is 0.5A, what is the resistance of the resistor? What is the terminal
voltage of the battery when the circuit is closed?

47. A galvanometer coil has a resistance of 12} and the meter shows full scale deflection of
3mA. How can the galvanometer be converted into (a) an ammeter of range 0 to 6A &
(b) a voltmeter of range 0 to 18V?

48. A pure inductor of 25mH is connected to a source of 220V and 50Hz. Find the inductive
reactance, rms value of current and peak value of current in the circuit.
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1] All parts are compulsory.

2] Answers without relevant diagram/figure/ circuit wherever necessary will not carry any marks.
3] Direct answers to the numerical problems without detailed solutions will not carry any marks.
4] For Part-A questions ,first written answer will be considered for awarding marks.

PART-A
I. Pick the correct option among the four given options for ALL of the following questions:
15x1=15

1. A glass rod is rubbed with silk cloth. The charge acquired by glass rod is
a]negative b] positive c] zero
d] positive on one end and negative on the opposite end

2. For large distances from a short dipole, the electric field due to it depends on the distance
from it as:

(a) 1/distance® (b) 1/distance? (c)(distance)? (d) (distance)®
3. Potential due to a charge at its own location is

(a) zero ®) k -%— (c) k % (D) not defined
4. Which of the following molecule has permanent dipole moment?

() O, bH, - (Cl (dH,0
5. Magnitude of drift velocity per unit electric field is called

(a) resistivity (b) conductivity (c) mobility . (d)free electron density
6. Resistivity of metallic conductor with increase in-temperature.

(a) increases  (b) decreases (c) first decreases and thendnereases  (d) will not vary
7. Which of the following relation represent Ampere circuital law?

(a) @B .dA=0 b) OB.A=0 () PEdAS + @) PR =
8. The magnetic potential energy of the magnetic reédle placed in uniform magnetic field is
ive b
%a) Umy= -mBsing () U =-mBqosd -(c)U_=-m’Bsin® (d)U_=-mB?cosd
9. Which of the following is true for a ferromagnetic material?
@u>p,  OGp<p,  @©@u=p, (@p>>p,
10.  Which of the following is difa€nsionless quantity?
(a) magnetic permeability-~.~(b) magnetic susceptibility

(c) magnetic intensity (d) magnetic flux density
11.  The SI unit of magaetie flux is:
(a) Wb m! (b) Tm? (c) weber (d) Wb m*2
12.  The device which converts mechanical energy into electrical energy is
(a) generatdr (b) cell (c) photo cell (d) motor

13.  The lamihated core is used in a transformer to reduce energy loss due to
(a) fluxfeakage (b) resistance of the windings (c) eddy currents  (d) hysteresis
14.  The'average power dissipated in an ac circuit is maximum if the ac source is connected :

(a) only to pure resistor (b) only to pure inductor

(c) only to pure capacitor (d) to a series combination of capacitor and inductor
15¢ " The electromagnetic waves with highest frequency among the following are :

(a) gamma rays (b) UV rays  (c) microwaves (d) radio waves

IL Fill in the blanks by choosing the appropriate answer from these given in the brackets:

(zero, Lorentz force; displacement current, electric dipole, magnetisation, Coulomb force)5x1=5

16. ____ isasystem of two equal and opposite charge separated by small distance.

17. Work done in moving a charge on an equipotential surface is .

18.  The net force on a charge moving in presence of both electric and magnetic fields is
called

19. is defined as magnetic moment per unit volume of a sample.

20.  Current due to time varying electric field is called PT.O
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PART-B
III.  Answer any FIVE of the following questions: 5x2=10
21.  State and explain Coulomb’s law in electrostatics.
22.  Aparallel plate capacitor of capacitance 4 x 10°F is charged by connecting it toa 100 V
supply. Calculate the electrostatic energy stored in the capacitor.
23.  Write the expression for current density. Mention its SI unit.
24.  How is resistance of a conductor related to its i) length and ii) area of cross section.
25.  Define i) current sensitivity and ii) voltage sensitivity of a galvanometer.
26. - Differentiate between paramagnetic and diamagnetic materials.

27.  Mention any two factors on which self inductance of a long solenoid depends.
28.  State Lenz’s law. What is its significance?
29.  Give any two uses of X-rays.
PART-C
IV.  Answer any FIVE of the following. 5x3=15
- 30.  Mention the three basic properties of charges.

31 Showthat E= -
32.  Derive the expression for electric current in terms of drift velocity.
33. - Mention three limitations of Ohm’s law,

34.  Write the expression for magnitude of force acting on a charged parhcle movifig in
magnetic field. What will be the force on a charged particle moving i) parallel and ii)
perpendicular to a uniform magnetic field?

35. Explain with circuit diagram how a moving coil galvanometer is conyérted into an ammeter.
36.  List the properties of magnetic field lines.

37.  Derive the expression for motional emf in a straight conductor moving perpendicular to a
uniform magnetic field.

38.  Current in a circuit falls from 5.0 Ato 0.0 Ain 0.1 s. If an average emf of 200 V induced,
give an estimate of the self-inductance of the circuit. -

PART-D

V. Answer any THREE of the following guestions: 3x5=15
39. i) State Gauss’ law in electrostatics. 0))

ii) Using Gauss’ law derive an expressionfor electric field at a point outside a uniformly

charged thin spherical shell. , 4)

40. 1) Define electric potential at a poift! m

ii) Derive an expression for eleetric potential at a point due to a point charge. #
41.  Obtain an expression for effective capacitance of two capacitors connected in series.

42.  Obtain the condition for, balance of Wheatstone bridge using Kirchhoff’s rules.
43.  Derive an expression for the magnetic field at a point on the axis of a circular current loop.
44,  Derive an expressiendfor current through a pure inductor connected to an ac source and
hence show that\yeltage leads current by ..721-’_
PART-E
VI Answer any TWO of the following questions: 2x5=10
45.  Two poinit charges qA= 5p C and qB = - 5u C are located at the points A and B which
are‘0:2m apart in vacuum.
a)-What is the electric field at the midpoint ‘O’ of the line AB joining the two charges?
b) A negative test charge of magnitude 2 x 10" C is placed at the point ‘O’. What is the
force experienced by the test charge? A

46.  Atroom temperature (27.0 °C) the resistance of a heating element is 1002 What is the
temperature of the element if the resistance is found to be 117Q? Given that the

temperature coefficient of the material of the resistor is 1.70 % 107 °C!, Also find the
resistance at 0°C.

47.  Two long and parallel straight wires A and B carrying currents of 8.0 A and 5.0 A in the
same direction are separated by a distance of 4.0 cm. Find force per unit length on each
conductor. Also estimate the force on a 10 cm section of wire A.

48.  Asinusoidal voltage of rms value 283 V and frequency 50 Hz is applied to a series LCR
circuit in which R =3p and C=796 p F and L=25.48 mH. Calculate: a) Impedance of
the circuit and b) resonance frequency of the circuit.

Rikkkkkhkkk
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General Instructions : i - -
1. Al parts are compulsory
2. Pont-A questions must be answered In the first two pages of the answer booklet. For part-A questions first
written answer will be considered for awarding marks.
3 Answers without diagramifigure/circuil whwrever necessary will not carry any marks.
4 Direct answers to the numerical problems wilhout delailed solution will not carry any marks.
PART-A
I. Pick the correct option among the given four options for ALL the following questions: 15x1=15
1} When two bodies are rubbed against each other, they acquire (OQ
«A. Equal and similar charges -B. Equal and opposite charges ,\Q
C. Unequal and similar charges D. Unequal and opposite charges 0,
2) Magnilude of-electric field outside a uniformly charged spherical shell varies with diﬁ@E r from the centre as
A Egr? B Ear' CEar 0DOE.F /\03
3) Elecirostatic potential on the equatorial plane of a dipole is O
A Positive .B. ZeroC. Maximum D. Negative o
4) A nanpolar molecule amang the following molecules is 6\(0
“A. S0, 8. HCI C.N, D.H,0 Q)
5) Il 2 dielctric substance is introduced between the plates of a Gapad\t ~the energy of the capacitor will
A Increase B .Remain unchanged C. Decrease .2~ D .become zero
6) Two copper wires have the ralio of lengths 1:2 and ratio of nms@@mﬁmal areas 2:1. Ratio of their resistivities is
A 2:1 LB, 11 C.21 B. 14 NN
7) Which of the following expression does not represent elegﬁc power?
A. P=v| B. P=VIR C.P=IR - R
8) Sl unit of mobility is i
A, msHy B.m?s'V' _C.m'sV \}/SJ mesV!
9) Pick the correct statement 4
A. Plane mirror produces only real
B. Convex mirror produces mm@?ﬁ:ﬁrlﬂuﬂl images
C. Convex mimor produces opiWreal images
_ . D. Concave mimor producesshdth real and virtual images.
10) Effective power of two thin IREses in contact having powers 20 And -5D is

A 7D B. -1 C.-3D D. 04D
11) A small ink doton a is seen through a glass slab of thickness 6cm and refractive index 1.5. Da}
appears to be shift
A. 1iem @ 2cm C. 3cm D. 1.33cm
12) A plane wav | passes through a convex lens. The shape of emergingwavefront is
-A. Pla B. Diverging sphernical
C. erging spherical D. Cylindrical
13} Which of the following phenomena confirms that light waves are lransverse
A Interference B. Diffraction C. Refraction D. Polarisalion

14) The energy gap in conductors semiconductors and insulators are respectively E,, E, and E, respectively.
The relation among them is

A.E,=E=E, B. E,>E>E, - C. E,<E_<E, D. E <E>E,
15) The purpose of doping in semiconductors is to

A. Increasethe conductivity B. Increasethe strength of material

. C.Increase the resistivity D. Make resistivity independent of temperalure
Il. Fill in the blanks by choosing appropriate answer given in the brackets for all the following
questions.(vector quantity, linear charge density .energy,parallel,negative) Sx1a5

16) Charge per unit length of a wire is called y
17) Capacitance can be increased by connecting capacitors in .
1B) Current density is a i
19) Focal length of concave lens is

=



servation of
sistent with law of ocon
20) Interference and diffraction are con :

he following questions:
L Anwwar 3ey FVE © '.:ﬁch thue:g e?ectric field at a point due 10 a point charge depends?

factors on
21) What are the e on an electric dipole maximum and minimum?

22) When is m::eumlure coefficient of resistivity and write its Sl unit.

23) Define tem i circuits
ff's rules for electnc CIrcuits.
24) State Kirchofl's : iagram for the image formation by a compound microscope.

Draw a t labe
555; Mﬂntiunntzz a itions for constructive interference in terms of path difference and phase difference.

5x2=1g

27) Write two uses of a polaroid.
28) Draw the energy band diagrams of intrinsic semiconductor at temperature T=0K and T>0K.
29) Distinguish between forward biasing and reverse biasing of a p-n junction.
PART-C
IV. Answer any FIVE of the following questions: ;
30) Dbt.:i;lin the expression for force on a point charge due to multiple charges. O
31) Derive the expression for potential energy of two point charges in the absence of externat-2lectric field
32) Establish the relation between electric field and electric potential.
33) Write any three electrostatic properties of a conductor. )
34) Define relaxation time of conduction electrons. Explain variation of resistivity of copper with temperature using

relaxation time.
35) Derive the expression for current drawn from a cell connected to an external resistor.

36) What is critical angle? Show that sini =1/n .
37) Anunpolarised light of intensity l, passes through two polarisers whose pass axes are at 30° with each other.

Find the intensity of light coming out of 2 polariser. '
38) Differentiate between n-type and p-type semi conductors. ,

PART-D

V. Answer ANY three of the following questions: d 3x5=15
39) State Gauss's law in electrostatics and hence obtain the ression for electric field due t i

charged plane sheet. OF e
40)Define electrostatic potential at a point. Arrive at an expression for electric potential at a point due to a point

charge.
41) Obtain the expressions for effective emf and effectiveinternal resistance of two cells connected in parallel.

42) Derive the relation connecting n, u, v and R fofrefraction through a spherical surface where the terms have
usual meanings. |
43) Explain Huygen's principle and prove law-of refraction using it.

44) i) What is a half wave rectifier? 1L
if) Draw the circuit diagram and the input- output waveforms of a half wave rectifier. 2

iii) Explain working of a half wave rectifier. 2

VI. Answer any Two of the follawing questions.
45) Two point charges +10iC and -10iC are placed 5x10°m apart. Determine the electric field at

i) a point on the axis of dipale 0.1m away from its centre on the side of positive charge.
i) a point on the equatofial plane at same distance(5x10°m) from the centre.
46) Three capacitors of Capacitances 2nF, 5nF and 10nF are connected in series to a 100V supply.
Find i) effective‘capacitance of the combination.
i) Charge‘on each capacitor

iii) Potential difference across each.
47) Double convex lens is to be made from glass of refractive Index1.55 with both faces of the same radius of

curvature. What is the radius of curvature required if the focal length is to be 20cm? What will be the focal

length of the same lens in water?

(refractive index of air-water=1.33) |
48) In Young's.double slit experiment lights of two wavelengths 650nm,520nm are used. The slits are 0.2x10%m

apart and the screen is at 80x10m away from the slits,
i)Find the distance between 2™ bright fringes on both sides of central maximum for 650nm wavelength.

ii)Find the least distance from the central maximum where the bright fringes due to both the wavelengths

5x3=15

2x5=11

coincide.
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Instructions : 1} All parts are compulsory,
21 For Part-A questions, first written answer will be cansideted for awarding marks
3 Answers without relevant diagram/ figured circuil wherever necessary will nol carry any marks
4) Direct answers to the Numerical problems withoul detalled solutions will not carry any marks
PART-A
. Pick the correct option among the four options for ALL of the following questions: 15X1=15
1) The scientist who named/r.harges as positive and negative was

A) coulomb B Benjamin Franklin C) Gauss D) Ohm
2) An electric dipole placed in a uniform electric field experiences Q
A) Only force 87 only Torque O)Q)
C) both force and Torque D) Neither force nor Torque A\
3) The electric potential due to an electric dipole falls off, al large distance (dlopg axis) as
e 0 B
.- B) C) D)\
4) When a dielectric is inserted fully between the plates of a capacitor, i&%pacit&nc& ..............
from its vacuum value 7 (09
A} Remains same Lm’ﬁem‘aams C) Increases {’\\' D) None of these
5) Inequation j=cE ois O
A) Resistivity B) mobility C) perm'r@qw \ ,D‘}“Edndu:tivity
6) The resistivity of a speciman increases with incre in temperature. The speciman is
A) semiconductor Vﬁfénnduutur C lator D) MNone of these
7) Kirchhoff's loop rule is according to law of rvation of
A) momentum rgy
C) charge O~ D) Angular momentum
8) The Lorentz force is the force on a charded particle moving in a region containing ...............
A)_ only electric field O B) only magnetic field
Bath electric and magnel'gjle 5 D) only crossed electric and magnetic fields
9) Galvanometer can be co d in voltmeter by connecting
1 high resistance in B) high resistance in parallel

C) low resistance i
10) The magnetic fie

ies D) low resistance in parallel
s of a magnet form

. o
,—:#(] Alway; 0 ops .- Always closed loops
C) Some and some other times closed D) None of these
11) The ‘ne @gnetic flux through any closed surface is zero'. This is
A) G law of electrostatics Gauss law of magnetism
C) ere's circuital law D) None of these
12) equivalent quantity of mass in electricity is
current ‘}‘)" charge C) potential D) Self-Inductance

13) A long straight conductor camies an electric curent. The direction of the magnetic field near it is,
A) Parallel to the plane containing conductor and point
B) anti-parallel to the current

C) parallel to the current
\aB)/garpﬂndicuIar to the plan containing conductor and point

14) Substances which have strong tendency to move from a region of weak magnetic field to
strong magnetic field are called

~A) Diamagnetic substances \AT Paramagnetic substances
§)_,Fermmagnetic substances D) None of these
15) The phenomenon in which emf is induced in one coil due to change of current in neighbouring
coil is called
A) Self-Inductance v"ﬁr Mutual Inductance

C) Both (A) and (B) D) None of these
(P1.0)
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Fill in the blanks by choosing appropriate answer given in the brackets for all the following questions : 5X1=5
(Biot-Savart's law,,  Faraday's law of Induction? Insulators, Metals, Gold-leaf electroscope)

16) A device uae::i to delect charge on a body s called?......... - L L

17) Dielectricsare ..............covveeenn

18) Ohm'’s law is applicable 10 ............ccccoemienn

19) The magnitude of magnetic field due to small element of carrying element is given by .................
20) The magnitude of induced emf due to rate to change magnetic flux linked with a coil is given by.........

PART-B
Answer ANY FIVE of the following questions. 5X2=10
Mention any two basic properties of electric charges.
_22) What is an equipotential surface ? Give one example for it.
"~ 23) State and explain ohiz's law.
Define mability of charge carmies and write its. S| unit.
25y What is current density 7 Mention its direction. =
287 Two cells of emf 1.5V and 3V and internal resistances 1Q and 20 are connecled in @grallel.
Calculate equivalent emf. %
_27) Write the expression for magnetic force on a current carrying conductor place ‘ﬂoa.)magne!ic

field and explain the terms.
_28) When does the force acting on a charged particle moving in magnalicfga/ls

i) maximum and .+ i) minimum
_29) Define magnetisation and magnetic intensity. \Q
PART-C ,§)
IV. Answer ANY FIVE of the following questions. (’\\. 5X3=15
_a0) Write three properties of electric field lines. QO

/34-'} State and explain coulomb's law. Define 1 coulomb.

" 32) Obtain the expression for potential -energy of an electri @t‘jle placed in a uniform electric field.
33) Derive the expression for capacitance of a paral ate capacitor with air as dielectric.
34) Mention any three factors on which resistan conductor depends.

35) Armve at the expression for drift velocity, Vd@—;;l
36) How would you convert a galvanomet an ammeter 7 Explain.
" 37 Derive the expression for motional ay( uced in a straight conductor moving perpendicular
to a uniform magnetic field. O .
38) Current in a coll falis from 5.045_“:?1% in 0.1s. If an average emf of 200V is induced then
calculate the self-lnﬂuﬂano@fl e coll
PART-D
Answer ANY THREE of llowing questions : 3X5=15
39) Derive the expressi% r electric field at a point on the equatorial plane of an electric dipole.
40) Derive the axpre\ n for electric potential at a point due to a point charge.
4% Obtain the jon for balance of wheatstone bridge using kirchhoff's rules.
“42y Derive th ression for magnetic field at a point on the axis of a circular current loop.
'43) Disting tween diamagnetic and paramagnetic materials.

44) a) is AC Generator 7
b s@i which principle AC Generator works 7
erive the expression for emf induced in AC Generator.

r ANY TWO of the following questions. 2X5=10
Two point charges q,=3uC and gg=a3uC are located 20 cm apart in vacuum.
a) What is the electric field at the midpoint 'O of the line AB joining the two charges 7
b) If a negative test charge of magnitude 1.5%10-%C is placed at this point, what is the force
experienced by the test charge ?
_46) ABCD is a square of side 2m. Point charges of 50pC, 100uC and -50uC are placed al corners
A. B, C respectively. Calculate the work done in transferring a charge of 0.5C from D to the
_point of intersection of diagonals.
_47) The number density of free electrons jn copper is found to be 8.5%10?*m>, A copper wire
of length 3.0m and area of cross-section 2.0mn is carrying a c:urrenl of 3.0A. Calculate the
drift velocity of electrons. How long does an electron take to drift from one end of wire to its

~ other end ?
‘48) A circular coil of wire
in anticlock wise dire :
field at the centre of the coil 7 -

consisting of 100 turns, eaph of radius 8.0cm carries a current of 0.4A
ction to a observer. What is the magnitude and direction of magnetic
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General Instructions :

1. All parts are compulsory.

2. For Part - A questions, first written answer will be considered for awarding marks.

3. Answers without relevant diagram/figure / circuit wherever necessary will not carry any g
4. Direct answer to the numerical problems without detailed solutions will not carry any marks.

1)
2)
3)
4)

3)

L))
9)
10)

11)

12)
13)
13)

15)

PART - A
Pick the correct option among the four given options for ALL of the following questions
15X1=15
The dielectric constant of a metal is
a)l b) c)0 d) None of These
The S.Iunit of electric flux is \
a) Weber b) Newton Per coulomb c)voltmeter d)Joule per caulomb 7
Electric Potential at a point due to a point charge 'q' depends on Distance as.
a) Distance b) (Distance)? c) 1/ distance d) 1/(distance)?
The Electric field inside a cavity present ina Conductor is always '
a) positive b) Negative c) zero «d) Greater Them E
Kirchoff's Junction Rule signifies the Law of Conservation of g
a) Energy b) momentum c) charge d) mass
Current Per unit area is called _
a)Relaxationtime b)conductivity ¢)currenfdensity  d)mobility
A charge 'q' is moving in magnetic field Then The.niagnetic force does not depend upon
a) charge b) mass @) velocity d) magnetic field
A magnetic field can be produced by ;
a)amoving charge b) Static charge ~\* = ¢)neutral Particle d)All of These
The S.1. unit of magnetic pole strengtl‘l)i‘s ' -
a) ampere metre’  b) ampere metre ) ampere metre? a) ampere metre?
Susceptibility is Positive aid large for '
a)Paramagnetic  b)Ferromagnetic c) Diamagnetic d) None of the above
The significance of Lenz's Law is : \
a) Law of conservation of Energy b) Law of conservation of mass
¢) Law of consérvation of charge d) None of the above
Self Induction Plays The role of
a)Inertia b) Impedance ¢)Mutual Inductance  d) None of The above
When frequency of A.C. is doubled. The impdence of an L.C.R. circuted
a) Is doubled b) Increase c) Decreases d)is halved
The pawer of dissipation in a pure capacitive circuit is
a) Zero g b) 180° c)6° d) 90°
Which of the following is not an electromagnetic wave
a) X-rays b) r-rays c) F-rays d) Heat rays

Fill in the blanks by choosing appropriate answer given in the brackets for ALL of the following

questions: -

16.
17.
18
19.

20

Sx1=5
[ Testa, Electromagnetic, Induction, zero, Condectivity, Induction]

A body can be changed by the method of:...........cceunus

The reciprocal of resiStivity iS......covses

S.I. Unit of Magnatic filed is.......ccurnrerssnnenss

The principle A.C. ENETALET iS.....c.ocoevvusssssssissns

The phase difference between current and voltege in resistor iS.......owc.vecusiisnns:
PT.O.



m =~ 5x2=10

III. Answer any five of the following questions.
21)  State and Explain coulomb's Law of Electrostatic
22) What are polar and Non polar molecules
23) State and Explain Ohm's Law.
24) State and Explain Lorentz's Force
25) State and Explain Biot-Savert Law
26) Draw The Pattern of magnetic field lines of force of a Bar magnet.
27) State and Explain Faraday's Law of Electro magnetic Induction.
28) Write any Two sources of Energy loss of Transformer.
29) Write any Two uses of X-rays.

PART - C

IV. Answer any Five of the following questions
30) Write The Basic properties of Electric charges,
31) Obtain expression for Electric potential due to a Point charge.
32) Obtain Expression for Drift velocity
33) Obtain Expression for Equivalent E.m.f & internal Resistance whenTwocellsare Connectedin series.
34) Obtain Expression for magnetic force ona current carrying
35) Write any Three Properties of Diamagnetic Substance
36) Explain magnet-coil Experiment with a Neat Diagram.
37) Expain How current lag's behind the voltage when A.C. Voltage
38) Write any Three Properties of Electromagnetic waves.

(5x3=15)

applied aeross an Inductor

PART - D
V. Answer any Three of the following questions.
39) Derive an Expression for Electric field ata point on axis of_Dipole.

40) Derive an Expression for Capacitance of a parallel Plate Capacitor.
41) Obtain Expression for Balanced condition of Wheatstone Bridge network by using Kirchoff's Laws.

42) Derivean Expression for magnetic field at a Point on axis of Circular coil carrying current.
43) Whatis Mutual Induction? obtain expressionforit.
44) obtain Expression for Impedance and current WhenA.C.

3x5=15

Voltage Applied across LCR in series.

VI Answerany TWO of the following questions: 2x5=10
45) Two Point Chargesq, = 3IMC and qB=-31'¥\IC are located 20cm apart. in vaccume
a) Whatis the Electric fieldat The mid point of “0” of the line joining Two Charges

b) Ifa-vecharge of maghitude 1 .5X10° C is placed at the point, what is force experienced by the

Testcharge. -\
46) Two charges Sx12C & and -3x10°® C are located 16 cm apart. At what Point on the line joining

The Two Charggsiis The Electric potential is zero.
47) ABatteryof Emf10V. and internal resistance 3Q is connected to aresistor. If current in Circuitis

0.5 A, What is the resistance of Resistor? What is the Terminal P.d. of the Battery when
Circuit is closed. '
48) Ahght bulb is rated 100 w. for a 220V. supply find
d) Resistance of Bulb
b) Peak voltage of source
¢) The Rms current Through the bulb.
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General Instructions:
(i) All parts are compulsory

(ii) For Part — A questions, first written — answer will be considered for awarding marks.
(i) Answers without relevant diagram/figure /circuit wherever necessary will not carry

any marks.
(iv) Direct answers to Numerical problems without detailed solutions will not carey any
marks. ;
PART -A )
I.  Pick the correct option among the four options for ALL of the folléwing questions:

15x1=15
1. The electric field at a point on equatorial line of a dipq_le-féfid direction of the
dipole moment X

(a) will be parallel (b) willLbe in opposite direction
(c) will be perpendicular {dj,‘.‘ﬁré not related
2. An electric dipole is kept in a non-uniform efectric field. It experiences
(a) a force and a torque {b) a force but not a torque
(c) a torque but no force (d) neither a force nor a torque

3. The maximum electric field that adjelectric medium can withstand without
break-down is called its

(a) permittivity ) (b) dielectric constant
(c) electric susceptibility’ (d) dielectric strength
4, When airina capacitﬁf’?s replaced by a medium of dielectric constant K, the
capacity K\~
(a) decreases [ times (b) increases K times
(c) becor:_'gq!_;@?.: times (d) remains constant

5. Driftvelocity of electrons is due to

l;g]"m:)tion of conduction electrons due to random collisions

-;ﬁj motion of conduction electrons due to electric field E.

{c) repulsion to the conduction electrons due to inner electrons of ions.
" (d) collision of conduction electrons with each other.

6. Emfofacellis
(a) the maximum potential difference between the terminals of a cell when no

current is drawn from the cell.
(b) the force required to push the electrons in the circuit.
(c) the potential difference between the positive and negative terminal of a cell in

a closed circuit.
(d) less than terminal potential difference of the cell.
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" i?:;ﬁ:: article moves throygh amagnetic field Ina direction perpendicular to
(a) velocity remains unchanged
(b) speed of the particle remains unchanged
(c) direction of the particle remains unchanged
(d) acceleration remains unchanged
g. Magnetic field inside a solenoid is
(a) directly proportional to its length
(b) directly proportional to current
(c) inversely proportional to total number of turns
(d) inversely proportional to current
9. The magnetic lines of force inside a bar magnet
(a) are from N-pole to S-pole of magnet
(b) do not exist
(c) depend upon the area of cross section of bar magnet
(d) are from S-pole to N-pole of magnet
10. Susceptibility is positive and large for a
(a) paramagnetic substance (b) ferromagnetic substance
(c) diamagnetic substance (d) nghymagnetic substance
11. Lenz's Law is a consequence of law of conservation of
(a) charge (b) momentum
(c) angular momentum (d) energy
12. Henry is the S.\. unit of
(a) resistance (b) electromotive force

(c) inductance (d) current . |
13. The square root of the prodtiet of inductance and capacitance has the dimension

of
(a) Length (b) Mass
(c) Time (d) No dimension
14. At resonant fréquency the current in series LCR circuit is
(a) maximum (b) minimum
(c) zerg (d) infinity
15. Electric current due to time varying electric field is called
(a)drift current (b) conduction current
(¢) displacement current (d) diffusion current

II. Fillin the blanks by choosing appropriate answer give in the brackets for ALL the
following questions: 5x 125

( magnetic field lines, area of cross-section, length, magnetic field, electric potential)
16. Joule/coulomb is the S| unit of

17. Resistance of a conductor is inversely proportional to its

18. The magnitude of force on a current carrying wire kept in uniform maBﬂ;E field
is directly proportional to its

19. never cross each other
20. An inductor stores energy in its

e B et 2 O el T



lll. Answer any FIVE of th it

. e following questions: Sx2=10
= 5tate+and explain Coulomb’s |aw in electrostatics.
22. Mention the factors on which the capacity of parallel plate capacitors depends
23. Define a) terminal potential of a cell b) Internal resistance of a cell '
24. What is Ohmic device? Give an example.
25. State and explain Ampere’s circuital law,
26. Mention the properties of magnetic field lines.
27. Write any two factors on which the Self-inductance of a coil depends.
18. What is a transformer? Mention its principle of working.

29. Give any two applications of microwaves.

PART -C

IV. Answer any FIVE of the following questions:

30. Derive an expression for torque acting on a dipole in
31. Obtain the relation between electric field and electric potential due to a point

5x3=15
a uniform electric field.

charge.

32. Derive the relation] = GE,

33. Write any three limitations of Ohm’s law,
34. State and explain Biot - Savart’s law and write its mathematical expression in

vector form.
Derive the expression for magnetic field at a point due to a long straight current

carrying conductor using Ampere’s circuital law.
Mention three distinguishing properties of diamagnetic and paramagnetic

35.

36.

materials.

37. Derive the expression for motional emf induced in a conductor moving in a

uniform magneticfield.

38. Show that voltage and current are in phase with each other when AC is applied to

a pure resistof:

PART-D

V. Answenany THREE of the following questions:
39, Dérive the expression for electric field at a point on the axis of an electric dipole.

40. Derive the expression for electric potential at a point due to a point charge.
41. Obtain the expression for capacity of a parallel plate capacitor with air as

3x5=15

medium.
Derive the expression for balanced condition of the Wheatstone's network.

Obtain the expression for force between two parallel current carrying

conductors. Hence define one ampere.
What is AC generator? With the help of a labeled diagram, derive an expression

for instantaneous induced emfin an AC generator.

=3
CEk B, 2028, 100

42.
43,

a4,
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VI. Answer any TWO of the following questions: 2x 5=10

45.

46.

47.

Two point charges 3 uC and —3uC are located 20 cm apart in vacuum. (a) Find
the electric field at the midpoint of the line joining the two charges. (b) If a
negative test charge of magnitude 1.5 nCis placed at this point, what is the force
experienced by the test charge?

Two cells of emf 2 V and 4V and internal resistance 1 2 and 2 £ respectively are
connected in parallel so as to send the current in the same direction thfough an
external resistance of 10 £. Find the potential difference across 1042 resistor.

A wire of length 0.26 m is bent to form a circular loop. If 2 A of Qurrent is flowing
through this loop, calculate the magnetic field due to this loopat a point which is

_ at a distance of 0.15 m from its centre on its axis.

48.

An inductor 200 mH, .a capacitor of capacitance 500 gif-and a resistor of
resistance 10 1 are connected in series to a 100 \ variable frequency AC source.
Calculate (a) frequency at which at which the power factor of the circuit is unity
(b) impedance (c) current at this frequency;

* ¥k K
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PART A
PICK THE CORRECT OPTION AMONG THE FOUR OPTIONS FOR ALL OF THE FOLLOWING

QUESTIONS: 15X1=15
1. “Two point charges q1and g2 separated by certain distance attracts each other”. Then
A) q1>0 and g2>0 B)q1>0andq2<0  C)q1>0and g2=0 D) q1=0 and q2<0

2. Electric dipole placed in non-uniform field experiences
A)torque only  B) both torque and net force C)net force only D) neither torque nor net force
3. Electric potential due to electric dipole at a point Q
A) directly proportional to distance B) inversely proportional to distance @
C) directly proportional to the square of the distance D) inversely proportional to the squa(&\ the
distance (1/
4,  Ifn capacitors each of capacitance C are connected in series, then effective capacitance C,B
A)Cn B)nC C) nC D)Cn /\
5.  The magnitude of the drift velocity increases, if the temperature %
A) remains same B) decreases C) increases D) nong of these
6. Internal resistance of the cell does not depend on x,‘;f,S)
A) distance between electrodes  B) nature of the electrolyte () temp_ir_aimre D) mass of the cell

7. ‘tesla’is the unit of Q)
A) electric field B) electric potential C) magneﬁ@ﬂx D) magnetic field
8. Torque on the current loop in the presence of magnetic field becomes maximum, if
A) loop is parallel to the field. B) loop is pe dicular to the field.
C) loop makes an angle of 45° with the field. D) both B
9.  The net magnetic flux through any closed surface is N
A) zero B) u0 C) poI D) qe0

10. For diamagnetic material relative permeability is
A) ur>»1 B) Osur<1 C) 1<@10—4 D) -1sur<0
11. Magnetic flux can be changed by changing &

A) electric charge B) electric poten@.l C) electric dipole moment D) magnetic field

12. The SI unit of magnetic pole strength Is\\O
A) ampere metre? (B) ampere men% (C) ampere metre? (D) ampere metre?

13. Nickelisa
A) diamagnetic  (B) paraon:??ﬁ (C) ferromagnetic (D) None of these

14. In stable equilibrium, the pc tial energy of a magnetic dipole in uniform magnetic filed is U = —=MB.
The amount of work dona.\;g‘qtfired to rotate the magnetic dipole through 180° is

(A) -MB (B)O (C)+MB (D) +2MB
15. The law which give Mhﬁw of induced emf in electromagnetic induction is.
A) Gauss' law iné{neﬁsm (B) ampere's circuital law (C)faraday law (D) Lenz's law

FILLIN TH!-:/:B KS BY CHOOSING APPROPRIATE ANSWER GIVEN IN THE BRACKETS FOR
ALL OLLOWING QUESTIONS: 5x1=5
ator, perpendicular, conductor, a moving charge, away)

16. ction of electric field is from the positive charge.

17. mple for non-ohmic resistance is
18.“}-A'magnetic field can be produced by

19. e net magnetic flux through a closed surface is
20. In electromagnetic wave, electric field and magnetic field are

PART-B
ANSWER ANY FIVE OF THE FOLLOWING QUESTIONS
21. Mention any two basic properties of electric charges, 5x2=10
22. A capacitor of capacitance is charged by 150 V ly.
mmﬁwr 5 ek supply. Calculate the amount of charge stored in the
23. Define the terms node and loop in an electrical network




24,
v 1.8
26.
a7
28.
29,

v.

W

P =rr— = =

44,

45.

46.

47.

48.

30.
31,
32,
33.
34,

35,
36.

37.
38.

).

40.

41.

42,
43.

Write an expression for resistivity of the material of the conductor and explain the terms.
What is Lorentz's force? Write an expression for it.

State and explain Gauss law in magnetism.

Define mutual inductance, Write the SI unit of mutual inductance.

What is an AC generator? Give the principle of AC generator.

State laws of electromagnetic induction

PART - C
ANSWER ANY FIVE OF THE FOLLOWING QUESTIONS 5{3)= 15
Explain Coulomb's law in vector form Q)
Derive an expression for potential energy of a system of two charges in absence of external d\‘%c filed.
Derive an expression for drift velocity of free electron in a conductor.

An electric bulb marked 40 W, 200 V is used in a circuit of supply voltage of 100 V, wh
Mention the expression for force experienced by a charged particle moving in unifo
Explain. When the force does become maximum and minimum?

Derive an expression for torque on a rectangular current loop placed in a unifn;@'q}agnctic field with its
plane parallel to the magnetic field. <

Write any three differences between dia and ferro magnetic mazerials. \(b'
Derive an expression for instantaneous induced emfin an A ¢ generato {\
State and explain Lenz's law. C}

BART-D o)
ANSWER ANY THREE OF THE FOLLOWING Quss'm{qs\ 3x5=15
(a) State Gauss law. 1)

\b) Derive an expression for electric field at a point d{é}@lg'ﬁnlteiy long uniforml; charged straight
conductor using Gauss law. (4)

its power?
gnetic field.

(a) What is a capacitor? < 1)
(b) On what factors the capacitance of a paral t@te capacitor depends on? (2)
(c) Write an expression for energy stored in‘acapacitor and explain the terms (2)

Define electric potential due to a point cl@‘}e and arvive an expression for electric potential at a point due
to a point charge. %

Derive an expression for equlvaleqlan and equivaient internal resistance of two cells in parallel.

Derive an expres«ion for force hgm n two infinitely long current carrying wires and hence define one
ampere.

Derive the expr¢ ‘ion for tic field along th : access of current caring circular loop.

ANSWER ANY TWO.CF THE FOLLOWING QUESTIONS 2x5=10

A uniformly cha nducting sphere of 240 cm diameter has a surface charge density of 80 uCm-2.

(a) Find the ch n the sphere?

(b) What is tal electric flux icaving the surface of the sphere?

Two cel mf2 V&4 Vand inte ual resistance 11 & 2 ) respectively are connected in parallel, so as to
send nt in same direction t"75ugh an external resistance of 10 £ Find the potential difference across
10 r.

s the radius of path of an ele *~aa Inoving at a speed of 3x107 ms! in a magnetic field of 6x104 T
ndicular to it? Also find its frequenc . Take mass of the electron, m = 9x101 kg, charge of the
electron, q = 1.6x10-17C.
The number density of free election in a copper conductor is estimated as 8.5x1020/m?, How long does an
electron take to drift from one enc t« the other end of a copper wire of length 3.0 m? The area of cross-
section of the wire is 2.0x10¢ m? and it carry a current of 3.0 A,
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ime 3 Hrs |5 Min Max Mark

General instructions
I All pans are compulsony

'.: For Part - A questions, first wntten answer will be considered for aw arding mark s
' Answers without relevant diagram / figure/ circunt wherever pecessary will not carry any marks
4 Direct answers to numerical problems without detailed solutions will not carry any marks
PART - A
L. Pick the correct option among the four given options for ALL of the following questions, (515 v 1 = 14
1. A glass rod 1s rubbed with silk , then glass rod (g\q
(A) gains electrons from silk (B) gives electrons 1o silk Q)q/
(C') gains protons from silk (D) gives protons to silk /\
2. When 10" electrons arc added 1o a neutral metal plate, the charge on it is ()},
(A) -16 C (B) +16C (C) 100" C 0 (D) 107°C
3. Electric potential at a point due to a short dipole varies with distance
(A) distance (B) (distance)’ (C) (distance) ! (D) (distance)”
4. An example for polar molecule is a molecule of QQJ
(A) oxygen (B) hydrogen (C)ni (:n (D) water
5. When a number of unequal capacitors are connected in g&lﬁwhich quanlity remains same every ime [or
all capacitors ? O
(A) capacitance (B) charge &0 (C) potential difference (D) dielectric constant
6. Average ime between two successive collim\'g@%i’a free electron in a conductor 1s called
(A) relaxation time (B) conduca'jity (C) mobility (D) drift velocity
7. Resistance of a conductor depends o
(A) length {B)@pcmtun: (C) area of cross section (D) all of these
8. Which of the following is a v quantity ?
) electric current density (C) electric power (D) wattless current

(A) electric current
9. On increasing the temy&x of a conductor, its resistance increases because
creases

(A) relaxation timc% (B) mass of electrons increases
(C) electron de; ecreases (D) none of the above
10. A magnetic %@ﬂ can be produced by
(A)a movﬂm charge (B) a stationary charge (C)a moving neutron (D) all the above
I1. The S.1. unit of magnetic susceptibility is
(A) WhA"' (B) Wb A'm’' (C) Hm (D) No units
12. Ironisa
(A) diamagnetic (B) paramagnetic (C) ferromagnetic (D) none of the above

13. A bar magnet kept in a uniform magnetic field experience
(A) a torque but not a force  (B) a force but not a torque
(C) both Aand B (D) neither A nor B
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The significanie of Lene's aw i
P s ool gowppaaerw aliniin o cEREREN
107 b of conservation of charge
T indduce an emi on g eoil, the linking magnetic s

T s sall o s @b ol moa

-Illi it o e absevg

i A ) mus| decroase (H) can eothaer o remse or desregae

(7 ) rust remialn consian { D) mvaisy i

Il Fill in the hlanks by choosing appropriate answer given im the hracket Tor AL ol the fallow ing
Sa)=a

guesiions
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|T
IR
| &
20

Y
21

97

23
24

I-\_Ill.._pr-d,r_‘_
ﬂm..q_ﬂ-.

33.

34
15,

i mobility, Galvanometer, Diclectrios . inerease, © oubomb x, Q)Q

| agrees with the Nowlon s thard lawe /\Q
are pup-conducting substances Q)q:b
The magnitude of drift velocity per unit ¢lectne Dield s /\Q)
is a device whach detects clectne current (}O-)
A convenent way (o increase the current sensitivity of a galvanometer u(bf

of the coil
C)O

e hiammiber ol s

PART - b QQ}”
Answer any FIVE of the following questions : (0'9
State and explain Coulomb’s law in electrostatics. C)\Q
Wrile the expression for potential encrgy stored n&&j’ﬂm ol two poimit charges
(1) in the absence {1 ) the presence of an tnc field
What is an equipotential surface? Uive ﬂnakg—nplc for .
State Kirchhoil™s loop rule and meni sipmificance.
When will be the force acting on a {ireed particle moving in the umform imagnene field
(1) maximum I_'iiVu nomum
Define magnetisation and 1 susceptibilin
[raw the magnetic field due 10 o current carrying finite solenoid
State and explain &‘3 law in magnetism.
Give the expressidyt for motional em( and explain the 1erms.

Svd=q0

?g) PART - C
Answer any FIVE of the following questions
Mention any three properties of elecine field lines.

Dernve the expression for enengy stored in a capacitor,
An electric dipole with dipole monient 4 x 107 Cm is aligned with the direction of o urmform clecme field

5% 10 NCY Caleulate the magnitude of the torgue acting on the dipole.
Mention three lumittions of Ohm's law.

Sxl=15

~ —
Denve J’! a £ with terms having usual meaning.

Uhim ﬂlnp‘i’"l" EIJ’EI.I.I[!'. Jﬂ.w| ﬂ-lTi"I'l:' il "-IH.- nFﬂtS-mﬂﬂ. rﬂr mﬂgﬁ:“c ﬁEId du-l" liv a 'o:‘lruultn I”'_II'II‘H: Carmenl
carmng wire



Write thaee Jistungiishing properties hetween o amagnetic sl parssmmagriens e el
T would  you convert 5 galvanormcter wito an emimdter ™ | plaii « it s hagrwm

WM Desenibe F arnday and Henry coul amd isgiel experimen o demy sty ihe b Emaniar et oof o barn 1o sre g vie d
CLH [T T
PFART - D
v Answer any THREE of ihe following questions tad=1%
LT

40

L |

45.

4t

47

4K

Derive the ex pression for clecine  licdd @1 a el il :quulurl:ll ine of an ehociin dipibe

{¥tain an expressmon for capaciiance of u parallel plate capaciio willy wir @s diebed e \‘I-*rﬂ-:Qs- § AL
for capacitance of a parallel plm-: capaciior when a dielecirle mediam of diclain I-IH"Hl& @ uliimlig gl
berween s plates

I'wo cells of emfs E and |- having internal resistances ¢ and 1  respectively wr ¢ bead i parallel sl
that they send cument i the same divection, [erive an expression for cguis “"—"l"{b i copiavalamd s i
resistance of the combination

Lsing Kirchhoff™s rulex, obton the espression for (he balancing ﬂuﬂdllll\'@ Wheslstone hrudge
[enve the expression for the force between two stmighl parallel um@ﬂ:n carry ing curreiits | lomoe detin

anpere
[Benive an expression for sinusoidal emf when a Iwhlllﬂlﬂb@l ratated 1n @ unilorm magnetc Held
Q
N 15 8= 10
Answer any TWO of the following questions. @) g

A spherical shell of a meial has o radius of .25 ;@a camics a chorge of B 230 Caleulate e elecing [l
at a poinl &0‘
i 1) mside the shell | ki) jum nis@}lhu shell (0l ) 1.0 m Dom the centre of the shell

ABCD 15 o square of side 2m. Point gharges SnC, 1000 and -SnC are placed at the cormer A, B and 1
respectively. Caleulate the work dué moving a charge of 2 pC from D 1o the pamnl of interscution of He
dhaponals A\

A hattery of emi 10 ¥ and § reslstunce 302 1s connected 10 a resistor 1f the currem (0 the circunt i 1 5

i s [ the resistor?
A what is the 'ﬁ%&r%‘ L | | -
A circular coil of 20 of meun (.06 m cones a current of | A. Calculate the magneie field a1

[ 1) the centre nrﬁ coil
{ i |.1pnu@§;.' axis distant 0,08 m from is centre. Given - ¥y = 47 x 10" TmA '

\k-?g) e
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