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Physics

1. What is the direction of the force acting on a charged particle q,

moving with a velocity  a uniform magnetic �eld  ?

Watch Video Solution

→
v

→
B

2. Name the part of the electromagnetic spectrum of wavelength 

and mention its one application.

Watch Video Solution

10− 2m

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_pDT0fDmIp3oO
https://dl.doubtnut.com/l/_iZaSjyL2WYMu


3. An electron and alpha particle have the same de-Broglie wavelength

associated with them. How are their kinetic energies related to each

other ?

Watch Video Solution

4. A glass lens of refractive index 1.5 is placed in a trough of liquid. What

must be the refractive index of the liquid in order to mark the lens

disappear?

View Text Solution

5. A 500  C charge is at the centre of a square of side 10 cm. Find the

work done in moving a charge of 10  C between two diagonally opposite

points on the square.

View Text Solution

μ

μ

https://dl.doubtnut.com/l/_iZaSjyL2WYMu
https://dl.doubtnut.com/l/_c5FVCAcmngYL
https://dl.doubtnut.com/l/_gX7mfZ1bq4KD
https://dl.doubtnut.com/l/_9ULS0XFMWgUL


6. State the reason, why heavy water is generally used as a moderator in a

nuclear reactor.

View Text Solution

7. How does the fringe width of interference fringes change, when the

whole apparatus of Young's experiment is kept in a liquid of refractive

index 1.3 ?

Watch Video Solution

8. The plot of the variation of potential di�erence across a combination

of three identical cells in series, versus current is as shown in �gure. What

https://dl.doubtnut.com/l/_TSlCJcchbgEH
https://dl.doubtnut.com/l/_kFgTrpIgkbvM
https://dl.doubtnut.com/l/_9w80sthwugTd


is the emf and internal resistance of each cell? 

Watch Video Solution

9. Derive the expression for the electric potential at any point along the

axial line of an electric dipole.

Watch Video Solution

https://dl.doubtnut.com/l/_9w80sthwugTd
https://dl.doubtnut.com/l/_hqYP7UEwUcWy


10. De�ne magnetic susceptibility of a material. Name two elements, one

having positive susceptibility and the other having negative susceptibility

. What does negative susceptibility signify ?

Watch Video Solution

11. The oscillating magnetic �eld in a plane electromagnetic wave is given

by 

  

(i) Calculate the wavelength of the electromagnetic wave. 

(ii) Write down the expression for the oscillating electric �eld.

Watch Video Solution

By = (8 × 10− 6)sin[2 × 1011t + 300πx]T

12. Prove that an ideal capacitor in an a.c. circuit does not dissipate power.

Watch Video Solution

https://dl.doubtnut.com/l/_r5NqqwfFSjqa
https://dl.doubtnut.com/l/_7Zgu6648pMi3
https://dl.doubtnut.com/l/_0ntS1zo8DkHs
https://dl.doubtnut.com/l/_pngDnjuuyeHD


13. Derive an expression for the impedance of an a.c. circuit consisting of

an inductor and a resistor.

Watch Video Solution

14. The nucleus  deacays by -emission into the nucleus .

Write down the -decay equation and determine the maximum kinetic

energy of the electrons emitted. Given,  and

. Ignore the mass of antineuttino .

Watch Video Solution

.23 Ne β .23 Na

β

(m(.23
10 Ne) = 22.994466amu

m(.23
11 Na = 22.989770amu (v̄)

15. (i) A transistor has a current gain of 30. If the collector resistance is

 and input resistance is , calculate its voltage gain. 

(ii) Why is a semiconductor damaged by strong current ?

Watch Video Solution

6KΩ 1KΩ

https://dl.doubtnut.com/l/_pngDnjuuyeHD
https://dl.doubtnut.com/l/_SKALwD2vvter
https://dl.doubtnut.com/l/_XJ2BQZcyxx6r


16. A convex lens of refractive index 1.5 has a focal length of 20 cm in air.

Calculate the change in its focal length when it is immersed in water of

refractive index 4/3.

Watch Video Solution

17. A ray of light passing through an equilateral triangular glass prism

from air undergoes minimum deviation when angle of incidence is 

of the angle of prism. Calculate speed of light in prism.

Watch Video Solution

th
3

4

18.   

The give inputs A, B are fed to a 2-input NAND gate. Draw the output

https://dl.doubtnut.com/l/_E5PKNfglNV4y
https://dl.doubtnut.com/l/_yL7AtdII7akf
https://dl.doubtnut.com/l/_IBffgcWwiJOM


wave form of the gate.

Watch Video Solution

19. A transmitting antenna at the top of a tower has a height of 36 m and

the height of the receiving antenna is 49 m. What is maximum distance

between them, for satisfactory communication is the LOS mode? (Radius

of earth = 6400 km)

Watch Video Solution

20. How is a wavefront de�ned? Using Huygen's construction , draw a

�gure showing the propagation of a plane wave refracting at a plane

surface separating two media. Hence verify Snell's law of refraction.

Watch Video Solution

https://dl.doubtnut.com/l/_IBffgcWwiJOM
https://dl.doubtnut.com/l/_mRGGbP2eNTza
https://dl.doubtnut.com/l/_RqzMKNQGCuFE


21. A metallic rod of length l is rotated at a constant angular speed ,

normal to a uniform magnetic �eld B. Derive an expression for the current

induced in the rod, if the resistance of the rod is R.

Watch Video Solution

ω

22. Draw a circuit diagram of L.E.D. What are its advantages?

Watch Video Solution

23. An inductor 200 mH, capacitor , resistor 10 ohm are connected

in series with a 100 V, variable frequency a.c. source. Calculate (i)

frequency at which power factor of the circuit is unity (ii) current

amplitude at this frequency (iii) Q factor.

Watch Video Solution

500μF

https://dl.doubtnut.com/l/_seoNpOmhChO2
https://dl.doubtnut.com/l/_pHOTPzrvhjiD
https://dl.doubtnut.com/l/_advLcGSoWjbe


24. An air cored solenoid is of length 0.3 m, area of cross section

 and has 2500 turns. Around its central section, a coil of

350 turns is wound. The solenoid and the coil are electrically insulated

from eachother. Calculate the e.m.f. induced in the coil if the initial

current of 3 A in the solenoid is reversed in 0.25 s.

Watch Video Solution

1.2 × 10− 3m2

25. State Gauss's theorem in electrostatics. Apply this theorem to derive

an expression for electric �eld intensity at a point outside a uniformly

charged thin spherical shell.

Watch Video Solution

26. An e-m wave of wavelength  is incident on a photo sensitive surface

of negligible work function. If the photoelectrons emitted from this

surface have the de-Broglie wavelength . Find relation between 

and '-

λ

λ1 ' λ'

' λ1

https://dl.doubtnut.com/l/_JPKQNUa0K2iB
https://dl.doubtnut.com/l/_x48rjfLDVrlg
https://dl.doubtnut.com/l/_ygCU89bKhuJf


Watch Video Solution

27. The energy level diagram of an element is given below. Identify, by

doing necessary calculations , which transition corresponds of the

emission of a spectral line of wavelength 102.7 nm. 

` (##SB_PHY_XII_08_DB_E01_027_Q01.png" width="80%">

View Text Solution

28. Draw a plot of the variation of amplitude versus  for an amplitude

modulated wave. De�ne modulation index. State its importance for

e�ective amplitude modulation.

Watch Video Solution

ω

29. Draw a schematic diagram of a cyclotron. Explain its underlying

principle and working, stating clearly the function of the electric and

magnetic �elds applied on a charged particle. 

https://dl.doubtnut.com/l/_ygCU89bKhuJf
https://dl.doubtnut.com/l/_BXFQSaisHkoS
https://dl.doubtnut.com/l/_fHbpSex75cEA
https://dl.doubtnut.com/l/_YMrjl81GAsrw


Deduce an expression for the period of revolution and show that it does

not depend on the speed of the charged particle.

Watch Video Solution

30. (a) For a ray of light travelling from a denser medium of refractive

index  to a rarer medium of refractive index , prove that ,

where  is the critical angle of incidence for the media.  

(b) Explain with the help of a diagram, how the above principle is used for

transmission of video signals using optical �bers.

Watch Video Solution

n1 n2 = sin ic
n2

n1

ic

31. (a) What is plane polarised light? Two polaroid sare placed at  to

each other and the transmitted intensity is zero. What happens when one

more polaroid is placed between these two, bisecting the angle between

them? How will the intensity of transmitted light vary on further rotating

the third polaroid? 

(b) If a light beam shows no intensity variation when transmitted through

90∘

https://dl.doubtnut.com/l/_YMrjl81GAsrw
https://dl.doubtnut.com/l/_4UlHbcH5TO0v
https://dl.doubtnut.com/l/_nZqmwqpDsN0w


a polaroid which is rotated, does it mean that the light is un-polarised?

Explain brie�y.

Watch Video Solution

32. (a) Using Gauss's law, derive an expression for the electric �eld

intensity at any point outside a uniformly charged thin spherical shell of

radius R and charge density . Draw the �eld lines when the

charge density of the sphere is (i) positive, (ii) negative. 

(b) A uniformly charged conducting sphere of 2.5 m in diameter has a

surface charge density of 100 . Calculate the 

(i) charge on the sphere 

(ii) total electric �ux passing through the sphere.

Watch Video Solution

σC /m2

μC /m2

33. State two characteristic properties of nuclear forces.

Watch Video Solution

https://dl.doubtnut.com/l/_nZqmwqpDsN0w
https://dl.doubtnut.com/l/_MVe8roUez6fc
https://dl.doubtnut.com/l/_sh4LlECblkDi


34. How does the angle of minimum deviation of a glass prism vary, if the

incident violet light is replaced with red light?

View Text Solution

35. The instantaneous current and voltage of an a.c. circuit are given by

i=10 sin 3000 t A and v=200 sin 300 t V. 

What is the power dissipation in the circuit?

Watch Video Solution

36. Why should the spring/ suspension wire in a moving coil

galvanometer have low torsional constant?

Watch Video Solution

37. Why does the bluish colour predominate in a clear sky?

https://dl.doubtnut.com/l/_sh4LlECblkDi
https://dl.doubtnut.com/l/_KuNgKZel0GQI
https://dl.doubtnut.com/l/_Bf3HMBI73UQj
https://dl.doubtnut.com/l/_FbvHVETGBCTx
https://dl.doubtnut.com/l/_Pnx10XZJYcCJ


Watch Video Solution

38. Which orientation of an electric dipole in a uniform electric �eld

would correspond to stable equilibrium ?

Watch Video Solution

39. State the reason, why GaAs is most commonly used in making of a

solar cell.

Watch Video Solution

40. Draw a labelled ray diagram of an astronomical telescope in the near

point position. Write the expression for its magnifying power.

Watch Video Solution

https://dl.doubtnut.com/l/_Pnx10XZJYcCJ
https://dl.doubtnut.com/l/_gDEhJKetOohM
https://dl.doubtnut.com/l/_cfuaJweJOKJF
https://dl.doubtnut.com/l/_gp79HewBx96v


41. Two metallic wires of the same material B, have the same length out

cross-sectional area is in the ratio 1:2. They are connected (i) in series and

(ii) in parallel. Compare the drift velocities of electrons in the two wires in

both the cases (i) and (ii) .

Watch Video Solution

42. Draw a block diagram of a simple amplitude modulation. Explain

brie�y how amplitude modulation is achieved.

View Text Solution

43. Calculate the energy released in MeV in the following nuclear reaction

: 

  

Mass of   

Massof   

.238
92 U → .234

90 Th + .4
2 He + Q[Mass of .238

92 U = 238.05079u

.238
90 Th = 234.043630u

.4
2 He = 4.002600u

1u = 931.5MeV /c2]

https://dl.doubtnut.com/l/_5v9MLex0vQSN
https://dl.doubtnut.com/l/_2N9gKlIobzPl
https://dl.doubtnut.com/l/_snTYb9FyiwlE


Watch Video Solution

44. Using Ampere's circuital law, obtain an expression for the magnetic

�eld along the axis of a current carrying solenoid of length l and having N

number of turns.

Watch Video Solution

45. Derive an expression for the resistivity of a good conductor, in terms

of the relaxation time of electrons.

Watch Video Solution

46. A parallel beam of light of wavelength 600 nm is incident normally on

a slit of width d. If the distance between the slits and the screen is 0.8 m

and the distance of  order maximum from the centre of the screen is

15 mm. The width of the slit is

Vi T t S l ti

2nd

https://dl.doubtnut.com/l/_snTYb9FyiwlE
https://dl.doubtnut.com/l/_ghmiIYcj5c7N
https://dl.doubtnut.com/l/_yxZ9PlO3iWeH
https://dl.doubtnut.com/l/_TvQsZtBErlwn


View Text Solution

47. Two point charges,  and  are

separated by a distance of 60 cm in air. 

(i) Find at what distance from the 1st charge, , would the electric

potential be zero. 

(ii) Also calculate the electrostatic potential energy of the system.

Watch Video Solution

q1 = 10 × 10− 8C q2 = − 2 × 10 − 8C

q1

48. Two point charges 4Q, Q are separated by 1m in air. At what point on

the line joining the charges is the electric �eld intensity zero ? 

Also calculate the electrostatic potential energy of the system of charges,

taking the value of charge, .

Watch Video Solution

Q = 2 × 10− 7C

https://dl.doubtnut.com/l/_TvQsZtBErlwn
https://dl.doubtnut.com/l/_pfqNKSjO5RP9
https://dl.doubtnut.com/l/_SeMcE17N79Mi


49. What does the term LOS communication mean? Name the types of

waves that are used for this communication. Which of the two height of

transmitting antenna and height of receiving antenna can e�ect the

range over which this mode of communication remains e�ective?

Watch Video Solution

50. A message signal of 12 kHz and peak voltage 20 V is used to modulate

a carrier wave of frequency 12 MHz and peak voltage 30 V. Calculate the (i)

modulation index (ii) side- band frequencies.

Watch Video Solution

51. Distinguish between unpolarised and plane polarised light. An

unpolarised light is incident on the boundary between two transparent

media. State the consition when the re�ected wave is totally plane

polarised. Find out the expression for the angle of incidence in this case.

Watch Video Solution

https://dl.doubtnut.com/l/_tI57P20YoWkQ
https://dl.doubtnut.com/l/_yjaRb1v8AevM
https://dl.doubtnut.com/l/_M70S6ryMyHyz


Watch Video Solution

52. Draw the labelled circuit diagram of a common-emitter transistor

ampli�er : Explain clearly how the input and output signals are in

opposite phase.

Watch Video Solution

53. State brie�y the underlying principle of a transistor oscillator. Draw a

circuit diagram showing how the feedback is accomplished by inductive

coupling. Explain the oscillator action.

Watch Video Solution

54. The ground state energy of hydrogen atom is -13.6 eV. 

(i) What is the kinetic energy of an electron in the  excited state ?  

(ii) If the electron jumps to the ground state from the  excited state,

calculate the wavelength of the spectral line emitted.

2nd

2nd

https://dl.doubtnut.com/l/_M70S6ryMyHyz
https://dl.doubtnut.com/l/_NHiBIyL5qXUr
https://dl.doubtnut.com/l/_qCNCuy7HoAd5
https://dl.doubtnut.com/l/_ynwxKBzr5VUY


Watch Video Solution

55. For what kinetic energy of a proton, will the associated de-Broglie

wavelength be 16.5 nm?

Watch Video Solution

56. To increase the current sensitivity of a moving coil galvanometer by

 its resistance is increased so that the new resistance becomes

twice its initial resistance. By what factor does its voltage sensitivity

change?

Watch Video Solution

50 %

57. A  capacitor in series with a  resistance is connected to a 

 supply. Calculate (i) the reactance (ii) the impedance and (iii)

maximum current in the circuit.

Watch Video Solution

100μF 40Ω

100V160Hz

https://dl.doubtnut.com/l/_ynwxKBzr5VUY
https://dl.doubtnut.com/l/_M0NQigXS9Sbf
https://dl.doubtnut.com/l/_ofh39RYF9lz1
https://dl.doubtnut.com/l/_O1LqAHND8UB6


58. On charging a parallel plate capacitor to a potential V, the spacing

between the plates is halved, and a dielectric medium of  is

introduced between the plates, without disconnecting the d.c. source. 

Explain, using suitable expressions, how the (i) capacitance, (ii) electric

�eld and (iii) electric �eld and (iii) energy density of the capacitor change.

Watch Video Solution

∈r = 10

59. Derive the lens formula,  for a concave lens, using the

necessary ray diagram. 

Two lenses of powers 10 D and -5 D are placed in contact. 

(i) Calculate the power of the new lens. 

(ii) Where should an object be held from the lens, so as to obtain a virtual

image of magni�cation 2?

Watch Video Solution

= −
1

f

1

v

1

u

https://dl.doubtnut.com/l/_O1LqAHND8UB6
https://dl.doubtnut.com/l/_1TbAJv0QAS0y
https://dl.doubtnut.com/l/_6IXL0f94ERMe
https://dl.doubtnut.com/l/_Og1QsO6y7Y5A


60. Answer the following: 

(a) what are coherent sources of light ? Two slits in Young's double slit

experiments are illuminated by two di�erent sodium lamps emitting light

of the same wavelength. Why is no interference pattern observed? 

(b) Obtain the condition for getting dark and bright fringes in Young's

experiment. Hence write the expression for the fringe width. 

(c) If s is the size of the source and its distance from the plane of the two

slits, what should be the criterion for the interference fringes to be seen?

Watch Video Solution

61. An a.c. source generating a voltage

v omega pi//2

200 Omega

15.0 mu F` are connected in series to a 220 V, 50 Hz a.c. source. Calculate

the current in the circuit and the rms voltage across the resistor and the

capacitor. Is the algebraic sum of these voltages more than the source

voltages ? If yes, resolve the paradox.

v = v + (m)sinωtisco ∩ ected → a ∩ aci → rof ∩ aci tan ceC. F ∈ dthe e

and Iversus t → showtt̂hecurrentis

aheadofthevo < a ≥ . Aresis → rof and a ∩ aci → rof

https://dl.doubtnut.com/l/_Og1QsO6y7Y5A
https://dl.doubtnut.com/l/_yOm7SQkr6U3G


Set I

View Text Solution

62. Explain brie�y, with the help of a labelled diagram, the basic principle

of working of an a.c. generator. In an a.c. generator, coil of N turns and

area A rotating with a constant angular speed ω in a uniform magnetic

�eld B. Write the expression for the emf produced. 

A 100-turn coil of area  rotates at half a revolution per second. It is

placed in a magnetic �eld 0.01 T perpendicular to the axis of rotation of

the coil. Calculate the maximum voltage generated in the coil.

Watch Video Solution

0.1m2

1. SKY WAVE OR IONOSPHERIC PROPAGATION ?

Watch Video Solution

https://dl.doubtnut.com/l/_yOm7SQkr6U3G
https://dl.doubtnut.com/l/_uqt3uesl1NEn
https://dl.doubtnut.com/l/_5jn0S4Ov8pjw
https://dl.doubtnut.com/l/_YilDwNSegvDV


2. write the following radiations in ascending order in respect of their

frequencies: X-rays, microwaves, UV rays and radio waves.

Watch Video Solution

3. Magnetic �eld lines can be entirely con�ned within the core of a toroid,

but not within a straight solenoid. Why?

Watch Video Solution

4. If the angle between the pass axis of polariser and analyser is ,

write the ratio of intensities of original light and the transmitted light

after passing through analyser.

Watch Video Solution

45∘

5. what type of wavefront will emerge from (i) a point source and (ii)

distant light source ?

https://dl.doubtnut.com/l/_YilDwNSegvDV
https://dl.doubtnut.com/l/_dEIlGcWToStl
https://dl.doubtnut.com/l/_6b4rq25NqTAj
https://dl.doubtnut.com/l/_YfyucsXet6UR


Watch Video Solution

6. Two nuclei have mass number in the ratio 1:2. What is the ratio of their

nuclear densities?

Watch Video Solution

7. (i) Can two equaipotential surfaces intersect each other ? Give reasons 

(ii) Two charges  are located at point A (0, 0 -a) and B(0, 0,

+a) respectively. How much work is done in moving a test charge from

point  ?

Watch Video Solution

−q and + q

P (7, 0, 0)  to Q( − 3, 0, 0)

8. By what percentage will the transmission range of a T.V. tower be

a�ected when the height of the tower is increased by 21% ?

Watch Video Solution

https://dl.doubtnut.com/l/_YfyucsXet6UR
https://dl.doubtnut.com/l/_3AtjHES6x318
https://dl.doubtnut.com/l/_FEOv3MmUz5yx
https://dl.doubtnut.com/l/_IKl3oEjL8ah5


9. Derive the expression for drift velocity of free electron in terms of

relaxation time and electric �eld applied across a conductor.

Watch Video Solution

10. An in�nite number of charges, each of coulomb, are placed along x-

axis at  and so on. Calculate the electric �eld at the

point x = 0 due to these charges if all the charges are of the same sign.

Watch Video Solution

x = 1m, 3m, 9m

11. A sphere  of radius  encloses a total charge Q. If there is another

concentric sphere  of radius  and there be no additional

charges between  �nd the ratio of electric �ux through 

,

Watch Video Solution

S1 r1

S2 r2( > r1)

S1 and S2

S1 and S2

https://dl.doubtnut.com/l/_IKl3oEjL8ah5
https://dl.doubtnut.com/l/_HYX6vpph0YCA
https://dl.doubtnut.com/l/_pzBjvfYthG0e
https://dl.doubtnut.com/l/_a843r42PTGnR
https://dl.doubtnut.com/l/_gbidqmVC1WYE


12. ATV tower has a height of 150m. By how much the height of tower be

increased to double its coverage range ?

Watch Video Solution

13. Why are high frequency carrier waves used for transmission ?

Watch Video Solution

14. What is meant by term 'modulation' ? Draw a block diagram of a

simple modulator for obtaining an AM signal.

Watch Video Solution

15. A radioactive nucleus undergoes a series of deacy according to the

scheme. 

  A
α

−−→ A1

β −

−−→ A2
α

−−→ A3

γ

−−→ A4

https://dl.doubtnut.com/l/_gbidqmVC1WYE
https://dl.doubtnut.com/l/_05QsUNgAxxE2
https://dl.doubtnut.com/l/_oi73orxgqMiB
https://dl.doubtnut.com/l/_vXFcHQASIQnV


If the mass number and atomic number of  are  and  respectively,

what are these numbers for .

Watch Video Solution

A 180 72

A4

16. A thin spherical shell of radius R has charge Q spread uniformly over

its surface. Which of the following graphs most closely represents the

electric �eld E(r) produced by the shell in the range , where r

is the distance from the centre of the shell?

Watch Video Solution

0 ≤ r < ∞

17. A proton and alpha particle are accelerated through the same

accelerating potential. Which one of the two has (a) greater value of de-

broglie wavelength associated with it, and (b) less kinetic energy? justify

your answer.

Watch Video Solution

https://dl.doubtnut.com/l/_vXFcHQASIQnV
https://dl.doubtnut.com/l/_U14hkCLnpRYL
https://dl.doubtnut.com/l/_AN092SLNbSy8
https://dl.doubtnut.com/l/_5WOTiQHyUts1


18. In a singleslit di�raction experiment, when a tiny circular obstacle is

placed in the path of light from a distant source, a bright spot is seen at

the centre of the shadow of the obstacle. Explain why ? 

State two points of di�erence the interference pattern obtained in

Young's double slit experiment and the di�raction pattern due to a single

slit.

Watch Video Solution

19. (a) De�ne self inductance. Write its S.I. units 

(b) Derive and expression for self inductance of a long solenoid of length

l cross-sectional area A having N number of turns.

Watch Video Solution

20. Derive the expression for force per unit length between two long

straight parallel current carrying conductors. Hence de�ne one ampere.

Watch Video Solution

https://dl.doubtnut.com/l/_5WOTiQHyUts1
https://dl.doubtnut.com/l/_vlwm7Qskx2tu
https://dl.doubtnut.com/l/_UTWGYGCemRlZ


21. (a) Deriver and expression for the average power consumed in a series

LCR circuit connected to a.c., source in which the phase di�erent between

the voltage and the current in the circuit is . 

(b) De�ne the quality factor in an a.c. circuit. Why should the quality

factor have high value in receiving circuits ? Name the factors on which it

depends.

Watch Video Solution

ϕ

22. (a) Derive the relationship between the peak and the rms value of

current in an a.c. circuit. 

(b) Describe brie�y, with the help of a labelled diagram, working of a step-

up transformer. 

A step-up transformer converts a low voltage into high voltage. Does it

not violate the principal of conservation of energy? Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_UTWGYGCemRlZ
https://dl.doubtnut.com/l/_WiXjeApes2f7
https://dl.doubtnut.com/l/_N8E5vsrGiPLK
https://dl.doubtnut.com/l/_N1kN6Jz9oc9A


23. (i) Draw a circuit diagram to study the input and output

characteristics of an n-p-n transistor in its common emitter con�guration.

Draw the typical input and output characteristics. 

(ii) Explain, with the hepl of a circuit diagram, the working of n-p-n

transistor as a common emitter ampli�er.

Watch Video Solution

24. Trace the rays of light showing the formation of an image due to a

point object placed on the axis of a spherical surface separating the two

media of refractive indices . Establish the relation between the

distance of the object, the image and the radius of curvature from the

central point of the spherical surface. 

Hence derive the expression of the lens maker's formula

Watch Video Solution

n1 and n2

https://dl.doubtnut.com/l/_N1kN6Jz9oc9A
https://dl.doubtnut.com/l/_sDi0sbgrxqiI


25. Draw the labelled ray diagram for the formation of image by a

compound microscope. 

Derive the expression for the total magni�cation of a compound

microscope. Explain why both the objective and the eyepiece of a

compound microscope must have short focal lengths.

Watch Video Solution

26. When electrons drift in a metal from lower to higher potential, does it

mean that all the free electrons of the metal are moving in the same

direction ?

Watch Video Solution

27. At a place, the horizontal component of earth's magnetic �eld is B and

angle of dip is . What is the value of horizontal component of earth's

magnetic �eld at equator?

Watch Video Solution

60∘

https://dl.doubtnut.com/l/_8AioXyBgYBMO
https://dl.doubtnut.com/l/_7h1blrEccLKd
https://dl.doubtnut.com/l/_UkXtWG9vL2fH


Watch Video Solution

28. Show on a graph, the variation of resistivity with temperature for a

typical semiconductor.

Watch Video Solution

29. Why should electrostatic �eld be zero inside a conductor ?

Watch Video Solution

30. Name the physical quantity which remains same for microwaves of

wavelength 1 mm and UV radiations of 1600 Å in vaccum.

Watch Video Solution

31. Under what condition does a biconvex lens of glass having a certain

refractive index act as a plane glass sheet when immersed in a liquid ?

https://dl.doubtnut.com/l/_UkXtWG9vL2fH
https://dl.doubtnut.com/l/_GN6QyD0aozsM
https://dl.doubtnut.com/l/_J4aBssQiuQd2
https://dl.doubtnut.com/l/_Uz8YoNorNT9G
https://dl.doubtnut.com/l/_SjdKCqWslbal


Watch Video Solution

32. State de-Broglie hypothesis.

Watch Video Solution

33. A ray of light incident on an equilateral triangular glass prism of

 moves parallel to the base of the prism inside it. What is the

angle of incidence for this ray ?

Watch Video Solution

μ = √3

34. Distinguish between 'Analog and Digital signals'.

Watch Video Solution

https://dl.doubtnut.com/l/_SjdKCqWslbal
https://dl.doubtnut.com/l/_DuTi5ZHxUglu
https://dl.doubtnut.com/l/_w2jTOyGWIr2C
https://dl.doubtnut.com/l/_PfocaoU6txPL


35. Mention the function of any two of the following used in

communication system : 

(i) Transducer 

(ii) Repeater 

(iii) Transmitter 

(iv) Bandpass Filter

Watch Video Solution

36. A cell of emf E and internal resistance r is connected to two external

resistance  and a perfect ammeter. The current in the circuit

is measured in four di�erent situations : 

(i) without any external resistance in the circuit 

(ii) with resistance  only  

(iii) with  in series combination  

(iv) with  in parallel combination  

The currents measured in the four cases are 0.42A, 1.05 A, 1.4 A and 4.2 A,

R1  and R2

R1

R1  and R2

R1  and R2

https://dl.doubtnut.com/l/_f3LCYJ4l00Ob
https://dl.doubtnut.com/l/_eCU0VFrL8qFc


but not necessarily in that order. Identify the currents corresponding to

the four cases mentioned above.

Watch Video Solution

37. The susceptibility of a magnetic material is . Identify the

type of magnetic material and state its two properties.

Watch Video Solution

−2.6 × 10− 5

38. When an ideal capacitor is charged by a dc battery, no current �ows.

However, when an ac source is used, the current �ows continuously. How

does one explain this, based on the concept of displacement current ?

Watch Video Solution

39. Draw a plot showing the variation of (i) electric �eld (E ) and (ii)

electric potential (V) with distance r due to a point charge Q.

https://dl.doubtnut.com/l/_eCU0VFrL8qFc
https://dl.doubtnut.com/l/_ehvEVyvtNRmL
https://dl.doubtnut.com/l/_qNSpU4xmnuvB
https://dl.doubtnut.com/l/_eJjD28dz8oEl


Watch Video Solution

40. Calculate the force per unit length on a long straight wire carrying

current  due to parallel wire carrying current  current. Distance

between the wires .

Watch Video Solution

4A 6A

= 3cm

41. The current in the forward bias is known to be more (in ) 

than the current in the reverse bias (in  ). What is the reason then to

operate 

the photodiodes in reverse bias?

Watch Video Solution

mA

μA

42. A metallic rod of 'L' length is rotated with angular frequency of 'w' with

one end hinged at the centre and the other end at the circumference of a

circular metallic ring of radius L, about an axis passing through the

https://dl.doubtnut.com/l/_eJjD28dz8oEl
https://dl.doubtnut.com/l/_B2k2kLyzmpLx
https://dl.doubtnut.com/l/_bMktxHd1pViF
https://dl.doubtnut.com/l/_HelVUNcSJaqE


centre and perpendicular to the plane of the ring. A constant and

uniform magnetic �eld B parallel to the axis is present everywhere.

Deduce the expression for the emf between the centre and the metallic

ring.

Watch Video Solution

43. (a) Using Bohr's second postulate of quantization of orbital angular

momentum show that the circumference of the electron in the  orbital

state in hydrogen atom is n times the de-Broglie wavelength associated

with it. 

(b) The electron in hydrogen atom is initially in the third excited state.

What is the maximum number of spectral lines which can be emitted

which it �nally moves to the ground state ?

Watch Video Solution

nth

44. Using Kircho�'s rules determine the value of unknown resistance R in

the circuit so that no current �ows through  resistance. Also �nd the4Ω

https://dl.doubtnut.com/l/_HelVUNcSJaqE
https://dl.doubtnut.com/l/_ST7grSZa1TTl
https://dl.doubtnut.com/l/_d2k6TnYAwgK1


potential di�erence between A and D.

Watch Video Solution

45. (i) What characteristic property of nuclear force explains the

constancy of binding energy per nucleon  in the range of mass

number 'A' lying  ?  

(ii) Show that the density of nucleus over a wide range of nuclei is

constant-independent of mass number A.

Watch Video Solution

(BE/A)

30 < A < 170

https://dl.doubtnut.com/l/_d2k6TnYAwgK1
https://dl.doubtnut.com/l/_rzBiSJ5Y4cDP
https://dl.doubtnut.com/l/_5nnzvfhoHvey


46. Write any two factors which justify the need for modulating a signal.

Watch Video Solution

47. Write Einstein's photoelectric equation. 

Write the three salient features observed in photoelectric e�ect which

can be explained using this equation.

Watch Video Solution

48. (a) Why are coherent sources necessary to produce a sustained

interference pattern ? 

(b) In Young's double slit experiment using monochromatic light of

wavelength , the intensity of light at a point on the screen where path

di�erence is , is K units. Find out the intensity of light at a point where

path di�erence is .

Watch Video Solution

λ

λ

λ/3

https://dl.doubtnut.com/l/_5nnzvfhoHvey
https://dl.doubtnut.com/l/_Q2YHSByllvR4
https://dl.doubtnut.com/l/_9gQjDNDDneyq


49. Use Huygens's principle to explain the formation of di�raction pattern

due to a single slit illuminated by a monochromatic source of light. 

When the width of the slit is made double the original width, how would

this a�ect the size and intensity of the central di�raction band ?

Watch Video Solution

50. Explain the principle of a device that can build up high voltages of the

order of a few million volts. Draw a schematic diagram and explain the

working of this device. 

Is there any restriction on the upper limit of the high voltages set up in

this machine ? Explain.

Watch Video Solution

51. (a) De�ne electric �ux. Write its S.I. units. 

(b) Using Gauss's law, prove that the electric �eld at a point due to a

uniformly charged in�nite plane sheet is independent of the distance

https://dl.doubtnut.com/l/_OMczfDpCL66b
https://dl.doubtnut.com/l/_TSMydKInVWYY
https://dl.doubtnut.com/l/_u1vnSkuYm3yY


from it. 

(c ) How is the �eld directed if (i) the sheet is positively charged, (ii)

negatively charged ?

Watch Video Solution

52. De�ne magnifying power of a telescope. Write its expression. 

A small telescope has an objective lens of focal length 150 cm and an eye

piece of focal length 5 cm. If this telescope is used to view a 100 m high

tower 3 km away, �nd the height of the �nal image when it is formed 25

cm away from the eye piece.

Watch Video Solution

53. A ray of light passing through an equilateral triangular glass prism

from air undergoes minimum deviation when angle of incidence is  th

of the angle of prism. Calculate the speed of light in the prism.

Watch Video Solution

3/4

https://dl.doubtnut.com/l/_u1vnSkuYm3yY
https://dl.doubtnut.com/l/_wPYRKFpCeX4k
https://dl.doubtnut.com/l/_ofZLPyXAYTSb


Set Ii

54. Draw a simple circuit of a CE transistor ampli�er. Explain its working.

Show that the voltage gain, , of the ampli�er is given by 

, where  is the current gain,  is the load resistance

and  is the input resistance of the transistor. What is the signi�cance of

the negative sign in the expression of the voltage gain ?

Watch Video Solution

Av

Av = −
βacRI

ri
βac RL

ri

1. Name the part of the electromagnetic spectrum of wavelength 

and mention its one application.

Watch Video Solution

10− 2m

2. What is ground wave propagation ?

Watch Video Solution

https://dl.doubtnut.com/l/_ofZLPyXAYTSb
https://dl.doubtnut.com/l/_DaBeUt1ypDQM
https://dl.doubtnut.com/l/_QNcgWhIX0Etl
https://dl.doubtnut.com/l/_IVLpWoomY3DW


3. Unpolarized light is incident on a plane surface of glass of refractive

index  at angle . If the re�ected light gets totally polarized, write the

relation between the angle  and refractive index .

Watch Video Solution

μ i

i μ

4. Draw a diagram to show refraction of a plane wave front incident in a

convex lens and hence draw the refracted wave front

Watch Video Solution

5. Two nuclei have their mass numbers in the ratio of . The ratio of

their nuclear densities would be

Watch Video Solution

1: 3

https://dl.doubtnut.com/l/_IVLpWoomY3DW
https://dl.doubtnut.com/l/_A6zt958lOyBP
https://dl.doubtnut.com/l/_2TgUsUzR92d9
https://dl.doubtnut.com/l/_62F4qcPQhyqv


Set Iii

6. The output of a 2-input AND gate is fed to a NOT gate. Give the name of

the combination and its logic symbol. Write down its truth table.

Watch Video Solution

7. State Gauss's law in electrostatics. Using this law derive an expression

for the electric �eld due to a uniformly charged in�nite plane sheet.

Watch Video Solution

8. An electron and a proton are accelerated through the same potential.

Which one of the two has (i)b greater value of de-Broglie wavelength

associated with it and (ii) less momentum?justify your answer.

Watch Video Solution

https://dl.doubtnut.com/l/_o22H2r3sJ93e
https://dl.doubtnut.com/l/_nFElLLkWHMCf
https://dl.doubtnut.com/l/_T4M0eBLUkxT4
https://dl.doubtnut.com/l/_YBquuc9kEE4k


1. A ray of light is incident on a transparent glass slab of refractive index

. If the re�ected and refracted rays are mutually perpendicular, what is

the angle of incidence? 

Watch Video Solution

√3

2. What do you understand by space wave propagation? Why is it known

as line of sight propagation? Explain selective fading?

Watch Video Solution

https://dl.doubtnut.com/l/_YBquuc9kEE4k
https://dl.doubtnut.com/l/_TkiZfqPRIAa9


3. Name the part of electromagnetic spectrum which is suitable for 

(i) radar system used in aircraft navigation 

(ii) treatment of cancer tumours.

Watch Video Solution

4. Two nuclei have mass numbers in the ratio 2:5. What is the ratio of

their nuclear densities?

Watch Video Solution

5. Di�erential between a ray and a wavefront.

Watch Video Solution

6. (i) Can two equpotential surfaces intersect each other ? Give reason. 

(ii) Two charges  are located at points A +q and − q

https://dl.doubtnut.com/l/_Jb7SwlERhYH7
https://dl.doubtnut.com/l/_U647Ov2zDAsI
https://dl.doubtnut.com/l/_e4RMViTuK8rr
https://dl.doubtnut.com/l/_PDUaC4gkgqOa


Set I

 respectively. How much work will be done in

moving a test charge from point P  ?

Watch Video Solution

(0, 0, − 2) and B(0, 0, 2)

(4, 0, 0)  to ( − 5, 0, 0)

7. State Gauss's law in electrostatics. Use this law to derive an expression

for the electric �eld due to an in�nitely long straight wire of linear charge

density 

Watch Video Solution

λcm− 1

1. Electric potential at any point in equatorial plane of a dipole is ………. .

Watch Video Solution

https://dl.doubtnut.com/l/_PDUaC4gkgqOa
https://dl.doubtnut.com/l/_JJF78A8APAxK
https://dl.doubtnut.com/l/_HCvIckz2YAeH


2. Name the electromagnetic waves used for studying crystal structure of

solids. What is its frequency range?

Watch Video Solution

3. An electron does not su�er any de�ection while passing through a

region of uniform magnetic �eld. What is the direction of the magnetic

�eld ?

Watch Video Solution

4. How would the angular separation of interference fringes in Young's

double slit experiment change when the distance of separation between

slits and screen is doubled ?

Watch Video Solution

https://dl.doubtnut.com/l/_d9quAndunWuJ
https://dl.doubtnut.com/l/_Ieflo5Q5kU8Z
https://dl.doubtnut.com/l/_iS0fOyO1dyxT


5. Two thin lenses of power  are in contact. What is the

focal length of the combination ?

Watch Video Solution

+6D and − 2D

6. The stopping potential in an experiment on a photo electric e�ect is 1.5

V. What is the maximum kinetic energy of the photoelectrons emitted?

Watch Video Solution

7. Two nuclei have mass number in the ratio 1:8. What is the ratio of their

nuclear radii?

Watch Video Solution

8. Give the logic symbol of NOR gate.

Watch Video Solution

https://dl.doubtnut.com/l/_kfxH35IzLfe9
https://dl.doubtnut.com/l/_qdAqHz9v8xe7
https://dl.doubtnut.com/l/_272fLrVqscwY
https://dl.doubtnut.com/l/_I2JJAVccJh3k


9. Draw 3 equipotential surfaces corresponding to a �eld that uniformly

increases in magnitude but remains constant along positive Z-direction.

How are these surfaces di�erent from that of a constant electric �eld

along Z-direction ?

Watch Video Solution

10. De�ne electric �ux. Write its SI unit. A charge q is enclosed by a

spherical surface of radius R. If the radius is reduced to half, how would

the electric �ux through the surface change ?

Watch Video Solution

11. De�ne refractive index of a transparent medium. A ray of light passes

through a triangular prism. Plot a graph showing the variation of angle of

deviation with the angle of incidence.

Watch Video Solution

https://dl.doubtnut.com/l/_I2JJAVccJh3k
https://dl.doubtnut.com/l/_2a5izGYGoDuX
https://dl.doubtnut.com/l/_jt5mhBnDW8ic
https://dl.doubtnut.com/l/_RQtQVom6EcU2


12. Answer the following questions : 

(a) Optical and radio telescopes are built on the ground while X-ray

astronomy is possible only from satellites orbiting the Earth. Why ? 

(b) The small ozone layer on top of the stratosphere is crucial for human

survival. Why ?

Watch Video Solution

13. How does the resistivity of a consuctor depend upon temperature and

electrical consuctivity ?

Watch Video Solution

14. De�ne the term 'linearly polarised light'. 

When does the intensity of transmitted light become maximum, when a

polaroid sheet is rotated between two crossed polaroids ?

W h Vid S l i

https://dl.doubtnut.com/l/_RQtQVom6EcU2
https://dl.doubtnut.com/l/_w3VnpIu4cpbc
https://dl.doubtnut.com/l/_8u3qNOl4YWl1
https://dl.doubtnut.com/l/_ngPKjjuKw8Pq


Watch Video Solution

15. A wire of  resistance is gradually stretched to double in original

length. it is then cut into two equal parts .These parts are then connected

in parallel across a  volt battery. Find the current draw from the

battery .

Watch Video Solution

15Ω

3.0

16. (a) The mass of a nucleus in its ground state is always less than total

mass of its constituents - neutrons and protons. Explain. 

(b) Plot a graph showing the variation of potential energy of a pair of

nucleons as a function of their separation.

Watch Video Solution

17. Write the function of (i) Transducer and (ii) Repeater in the context of

communication system.

https://dl.doubtnut.com/l/_ngPKjjuKw8Pq
https://dl.doubtnut.com/l/_YJOuOcHLKVRR
https://dl.doubtnut.com/l/_vQeiN8nBgusj
https://dl.doubtnut.com/l/_oYPk9YUudzTA


Watch Video Solution

18. Write two factors justifying the need of modulation for transmission

of a signal.

Watch Video Solution

19. A positive point charge (+q) is kept in the vicinity of an uncharged

conducting plate. Sketch electric �eld lines originating from the point on

to the surface of the plate. 

Derive the expression for the electric �eld at the surface of a charged

conductor.

Watch Video Solution

20. A parallel plate capacitor is charged by a battery. After some time the

battery is disconnected and a dielectric slab of dielectric constant K is

inserted between the plates. How would (i) the capacitance, (ii) the

https://dl.doubtnut.com/l/_oYPk9YUudzTA
https://dl.doubtnut.com/l/_37ucBUILsI29
https://dl.doubtnut.com/l/_Wh9sWT9Nab59
https://dl.doubtnut.com/l/_nomDIo7GuuDY


electric �eld between the plates and (iii) the energy stored in the

capacitor, be a�ected ? Justify your answer.

Watch Video Solution

21. (i) State the principle of working of a meter bridge. 

(ii) In a meter bridge balance point is found at a distance  with

resistances R and S as shown in the �gure. When an unknown resistance

X is connected in parallel with the resistance S, the balance point shifts to

a distance . Find the expression for X in terms of  and S.

Watch Video Solution

I1

I2 l1, l2

22. (i) State Faraday's law of electromagnetic induction. 

(ii) A jet plane is travelling towards west at a speed of 1800 km/h. What is

the voltage di�erence developed between the ends of the wing having a

span of 25 m, if the Earth's magnetic �eld at the location has a magnitude

of  and the dip angle is  ?

W t h Vid S l ti

5 × 10− 4T 30∘

https://dl.doubtnut.com/l/_nomDIo7GuuDY
https://dl.doubtnut.com/l/_5DwHrnyujSUm
https://dl.doubtnut.com/l/_20kEIYKykwwo


Watch Video Solution

23. Laser light of wavelength  incident on a pair of slits produces

an interference pattern where bright fringes are separated by .

Another light produces the interference pattern, where the bright fringes

are separated by . Calculate the wavelength of second light.

Watch Video Solution

630nm

8.1mm

7.2mm

24. Draw a schematic arrangement of the Geiger Marsden experiment.

How did the scattering of  particles by a thin foil of gold provide an

important way to determine an upper limit on the size of nucleus?

Explain brie�y.

Watch Video Solution

α

25. Distinguish between sky wave and space wave propagation. Give a

brief description with the help of suitable diagrams indicating how these

https://dl.doubtnut.com/l/_20kEIYKykwwo
https://dl.doubtnut.com/l/_M5U2xUyQZ7Gi
https://dl.doubtnut.com/l/_EIzMSGTTBBFL
https://dl.doubtnut.com/l/_QurIEMU0Rowg


waves are propagated.

Watch Video Solution

26. The ratio of root mean square speed ,average speed and most

probable speed for gas ?

Watch Video Solution

27. (a) State Lanz's law. Give one example to illustrate this law. "The Lenz's

law is a consequence of the principle of conservation of energy." Justify

this statement. 

(b) Deduce a expression for the mutual inductance of two long coaxial

solenoids but having di�erent radii and di�erent number of turns.

Watch Video Solution

https://dl.doubtnut.com/l/_QurIEMU0Rowg
https://dl.doubtnut.com/l/_Ctxa9zogiqsm
https://dl.doubtnut.com/l/_9xOVIBbrOMVu


28. (a) (i) Draw a labelled ray diagram to show the formation of image in

an astronomical telescope for a distant object. 

(ii) Write three distinct advantages of a re�ecting type telescope over a

refracting type telescope. 

(b) A convex lens of focal length 10 cm is placed coaxially 5 cm away from

a concave lens of focal length 10 cm. If an object is placed 30 cm in front

of the convex lens, �nd the position of the image formed by the

combined system.

Watch Video Solution

29. (a) With the help of a suitable ray diagram, derive the mirror formula

for a concave mirror.

Watch Video Solution

30. In which orientation,a diole placed, in a uniform �eld is in (i) stable (ii)

unstable equilibrioum?

https://dl.doubtnut.com/l/_K81I5nFhm63p
https://dl.doubtnut.com/l/_wPWziFVYyTEF
https://dl.doubtnut.com/l/_FPPLGKLbeKLD


Watch Video Solution

31. Which part of electromagnetic spectrum has largest penterating

power.

Watch Video Solution

32. A plot of magnetic �ux  versus current (I) is shown for two

inductors A and B. Which of the two has larger value of self inductance ? 

Watch Video Solution

(ϕ)

https://dl.doubtnut.com/l/_FPPLGKLbeKLD
https://dl.doubtnut.com/l/_AgR1P8HGXPYj
https://dl.doubtnut.com/l/_efc9ragj9yvm


33. Fig shows three point charges , What is the

electric �ux due to this con�guration through the surface S ? 

Watch Video Solution

+2q, − q and + 3q

34. A glass lens of refractive index  when immersed in a transparent

liquid becomes invisible. Under what condition does it happen ?

Watch Video Solution

1.45

https://dl.doubtnut.com/l/_efc9ragj9yvm
https://dl.doubtnut.com/l/_zRpmxhwhLgHp
https://dl.doubtnut.com/l/_1nX9u977uD3I


35. What is the ratio of radii of orbits corresponding to �rst excited state

and ground state in hydrogen atom?

Watch Video Solution

36. A wire of resistance 8R is bent in the form of a circle. What is the

e�ective resistance between the ends of a diameter AB?

Watch Video Solution

37. Conditions Of Total Internal Re�ection

Watch Video Solution

38. What is the function of repeater in a communication system?

Watch Video Solution

https://dl.doubtnut.com/l/_IjhbMfbWMplF
https://dl.doubtnut.com/l/_hjIx6KRZ1Kyw
https://dl.doubtnut.com/l/_KFOhe9ARJpT5
https://dl.doubtnut.com/l/_SEzatyOLkqF8
https://dl.doubtnut.com/l/_akBZkppv9r2M


39. (i) Write two characteristics of a material used for making permanaent

magnets. 

(ii) Why is core of an electromagnet made of ferromagnetic materials ?

Watch Video Solution

40. Draw magnetic �eld lines when (a) (i) diamagnetic ,(ii) paramagnetic

substance is placed in an external magnetic �eld. Which magnetic

property distinguishes this behaviour of the �eld lines due to the two

substances ?

Watch Video Solution

41. Draw the circuit diagram of an illuminated photodiode in reverse bias?

How is photodiode used to measure light intensity?

Watch Video Solution

https://dl.doubtnut.com/l/_akBZkppv9r2M
https://dl.doubtnut.com/l/_4JPwxqXJAuKW
https://dl.doubtnut.com/l/_QzMFdXj0MXkm
https://dl.doubtnut.com/l/_csTUKPbcxvRO


42. Arrange the following electro-magnetic radiations in ascending order

of their frequencies : 

(i) Microwave 

(ii) Radiowave 

(iii) X-rays 

(iv) Gamma rays. 

Write two uses of any one of these.

Watch Video Solution

43. The radius of curvature of the faces of a double convex lens are

. If focal length of lens of lens is , �nd the refractive

index of the material of the lens.

Watch Video Solution

10cm and 15cm 12cm

44. An electron is accelerated through a potential di�erence of 100 volts.

What is the de-Broglie wavelength associated with it ? To which part of

https://dl.doubtnut.com/l/_csTUKPbcxvRO
https://dl.doubtnut.com/l/_U3QhB2ricwvb
https://dl.doubtnut.com/l/_y76DdJJj2hwX


the electromagnetic does this value of wavelength correspond ?

Watch Video Solution

45. A heavy nucleus X of mass number  and binding energy per

nucleon  is split into two fragments Y and Z of mass numbers 

 and . The binding energy of nucleons in Y and Z is  per

nucleon. Calculate the energy Q released per �ssion in MeV.

Watch Video Solution

240

7.6MeV

110 130 8.5MeV

46. (a) The blusih colour predominates in clear sky . 

(b) Voilet colour is seen at the bottom of the spectrum when white light

is dispersed by a prism. State resons to explain these observations.

Watch Video Solution

https://dl.doubtnut.com/l/_y76DdJJj2hwX
https://dl.doubtnut.com/l/_mcDSj2xeqxT3
https://dl.doubtnut.com/l/_ORPppSBHnctf


47. Plot a graph showing the variation of stopping potential with the

frequency of incident radiation for two di�erent photosensitive having

work functions  . On what factors does the (i)

slope and (ii) intercept of the lines depend ?

Watch Video Solution

W1 and W2(W1 > W2)

48. Write the principle of working of a potentiometer. Describe brie�y,

with the help of a circuit diagram, how a potentiometer is used to

determine the internal resistance of a given cell.

Watch Video Solution

49. (a) Depict the equipotential surfaces for a system of two identical

positive point charges placed a distance 'd' apart. 

(ii) Deduce the expression for the potential energy of a system of two

point charges  brought from in�nity of the points  and 

respectively in the presence of external electric �eld .

q1 and q2
→
r 1

→
r 2

→
E

https://dl.doubtnut.com/l/_zUMel0E1qXFC
https://dl.doubtnut.com/l/_fTy8aGig5M6G
https://dl.doubtnut.com/l/_hOKYt2utgAJ6


Watch Video Solution

50. De�ne �rst order phase transition?

Watch Video Solution

51. A long straight wire of a curcular cross-section of radius 'a' carries a

steady current 'l'. The current is uniformly distributed the across- section .

Apply Amphere's circuital law to calculate the magnetic �eld at a point 'r'

in the region for (i)  and (ii) .

Watch Video Solution

r < a r > a

52. State the underlying principles of working of a moveing coil

galvanometer. Write the two reasons why a galvonmeter cannot be used

as such to measure current in a given circuit.Name any two factors on

which that current sensitivity of a galvanometer depends.

https://dl.doubtnut.com/l/_hOKYt2utgAJ6
https://dl.doubtnut.com/l/_y2nJfpqNWO2V
https://dl.doubtnut.com/l/_dJnfNz35cuJk
https://dl.doubtnut.com/l/_NZevfA7EKHz0


Watch Video Solution

53. What is space wave propagation? Give two examples of

communication system which use space wave mode. 

A TV tower is 80 m tall. Calculate the maximum distance upto which the

signal transmitted from the tower can be received.

Watch Video Solution

54. In a meter bridge, the null point is found at a distance of  from

A. If a resistance of  in connected in parallel with  the null point

occurs at  from A Determine the value of R and S 

40cm

12Ω S

50.0cm

https://dl.doubtnut.com/l/_NZevfA7EKHz0
https://dl.doubtnut.com/l/_qROO8eeHJxwZ
https://dl.doubtnut.com/l/_7KwngmSBQ50q


Watch Video Solution

55. Heat is �owing through two cylindrical rods of the same material . The

diameters of the rods are in the ratio 1:2 and the lengths in the ratio 2:1.If

the temperature di�erence between the ends be the same ,then the ratio

of the rate of �ow if heat through them will be ?

Watch Video Solution

56. Using Huygen's construction, draw a �gure showing the propagation

of a plane wave re�ecting at the interface of the two media. Show that

the angle of incidence is equal to the angle of re�ection.

Watch Video Solution

57. Distinguish between a conductor , a semiconductor and an insulator

on the basis of energy band diagrams.

W t h Vid S l ti

https://dl.doubtnut.com/l/_7KwngmSBQ50q
https://dl.doubtnut.com/l/_CwPAEndowAE0
https://dl.doubtnut.com/l/_em8OmFn0sgM0
https://dl.doubtnut.com/l/_Ao28KXC1yyOc


Watch Video Solution

58. De�ne electric dipole moment. Write its SI unit ?

Watch Video Solution

59. The angles of dip at two places are respectively  and . Where are

these values on earth?

Watch Video Solution

0∘ 90∘

60. A hollow metal sphere of radius 10 cm is charged such that the

potential on its surface is 5 V. What is the potential at the centre of the

sphere?

Watch Video Solution

61. How are radio waves produced?

https://dl.doubtnut.com/l/_Ao28KXC1yyOc
https://dl.doubtnut.com/l/_42UQRv4hF274
https://dl.doubtnut.com/l/_1iBaluNObsXJ
https://dl.doubtnut.com/l/_nIfWXnHNC5Az
https://dl.doubtnut.com/l/_ik8Q2VpqFYWq


Watch Video Solution

62. State two characteristic properties of nuclear forces.

Watch Video Solution

63. What happens to the width of depletion layer of a p-n junction when

it is (i) forward biased, (ii) reverse biased?

Watch Video Solution

64. De�ne the term 'stopping potential' in relation to photoelectric e�ect.

Watch Video Solution

65. A thin straight in�nitely long conducting wire having charge density 

enclosed bya cylindrical surface of radius rand length , its axis

λ

lr

https://dl.doubtnut.com/l/_ik8Q2VpqFYWq
https://dl.doubtnut.com/l/_0wA7HNt8M75M
https://dl.doubtnut.com/l/_7ge2I0ZpuLge
https://dl.doubtnut.com/l/_OUYz4EZq6NQn
https://dl.doubtnut.com/l/_Q3QsC7argRDn


coinciding with the length of the wire. Find the expression for the electric

�ux through the surface of the cylinder.

Watch Video Solution

66. Plot a graph showing the variation of coulomb force (F) versus ,

where r is the distance between the two charges of each pair of charges: 

. Interpet the graphs obtained.

Watch Video Solution

( )
1

r2

(1μC, 2μC) and (2μC − 3μC)

67. Write the expression for Lorentz magnetic force on a particle of

charges 'q' moving with velocity  in a magnetic �eld .

Watch Video Solution

→v →
B

68. If  stands for the magnetic susceptibility of a given material, identify

the class of material for which 

χ

https://dl.doubtnut.com/l/_Q3QsC7argRDn
https://dl.doubtnut.com/l/_XylyPqXgBnJa
https://dl.doubtnut.com/l/_M6Z9VxtKyYYo
https://dl.doubtnut.com/l/_89VHisGHULiK


(i)   

(ii) 

Watch Video Solution

−1 ≥ χ < 0

0χ < ∈ ( ∈ stands for a small positive number)

69. What are eddy currents ? Discuss bri�y any two applications of eddy

currents.

Watch Video Solution

70. What is sky wave communication Why is this mode of propagation

restriced to the frequenceies only upto few MHz?

Watch Video Solution

71. What is the area of the plates of a 2 farad parallel plate air capacitor,

given that the separation between the plates is 0.5 cm?

Watch Video Solution

https://dl.doubtnut.com/l/_89VHisGHULiK
https://dl.doubtnut.com/l/_iiAk2Rt5WUtr
https://dl.doubtnut.com/l/_ytA1KZ78IGuT
https://dl.doubtnut.com/l/_J1BpC7hu3ezm


72. Net capacitance of three identical capacitors in series is . What

will be their net capacitance in parallel ? Find the ratio of energy stored

in two con�gurations if they are connected to the same source.

Watch Video Solution

1μF

73. A convex lens made up of glass of refractive index  is dippedin turn 

(i) in a medium of refractive index  

(ii) in a medium of refractive index  

(a) Will it behave as converging or diverging lens in the two cases ? 

(b) How will its focal length changes in the two media ?

Watch Video Solution

1.5

1.65

1.33

74. Draw a plot showing the variation of photoelectric current with

collector plate potential for two di�erent frequencies,  of incidentv1 > v2

https://dl.doubtnut.com/l/_J1BpC7hu3ezm
https://dl.doubtnut.com/l/_UNKIgOve4rCq
https://dl.doubtnut.com/l/_lIRMr9MFnOU9
https://dl.doubtnut.com/l/_WORi2qaAsPbv


radiation having the same intensity. In which case will the stopping

potential be higher? Justify your answer.

Watch Video Solution

75. The velocity of a certain monochromatic light, in a given transparent

medium is . What is the (a) critical angle of incidence, (b)

polarising angle for this medium?

Watch Video Solution

2.25 × 108m/s

76. Use the mirror equation to deduct that : 

(a) an object between  and  of a concave mirror produces a real image

beyond . 

(b) a convex mirror always produces a virtual image independent of the

location of the object. 

( c) the virtual image produced by a convex mirror is always diminished in

size and is located between the focus and the pole. 

f 2f

2f

https://dl.doubtnut.com/l/_WORi2qaAsPbv
https://dl.doubtnut.com/l/_EZNA8ivF3ohv
https://dl.doubtnut.com/l/_zD0J5qtV32yA


(d) an object placed between the pole and focus of a concave mirror

produces a virtual and enlarged image.

Watch Video Solution

77. (a) Using de Broglie's hypothesis, explain with the help of a suitable

diagram, Bolirs seconti pusitiaie of quantization of energy levels in a

hydrogen atom. 

(b) The ground state energy of hydrogen atom is -13.6 eV. What are the

kinetic and poientialenegies of the electron in this state?

Watch Video Solution

78. A compound microscope uses an objective lens of focal length 

and eye lens of focal length . An object is placed at  from the

objective lens. Calculate magnifying power of compound microscope if

�nal image is formed at the near point. Also, calculate length of the tube

of compound microscope.

W t h Vid S l ti

4cm

10cm 6cm

https://dl.doubtnut.com/l/_zD0J5qtV32yA
https://dl.doubtnut.com/l/_FqqRj76j2nHs
https://dl.doubtnut.com/l/_gz5BvR66YhrJ


Watch Video Solution

79. A giant refracting telescope at an observatory has an objective lens of

focal length 15 m . If an eyepiece of focal length 1.0 cm is used, what is

angular magni�cation of the telescope ?

Watch Video Solution

80. A resistor  consumes electrical power  when connected to an 

. When resistor  is connected to the same  , it consumes

electrical power  . In terms of , what is the total electrical

power consumed when they are both connected to this emf source 

(a) in parallel 

(b) in series

Watch Video Solution

R1 P1

emfε R2 emf

P2 P1 and P2

81. Prove that an ideal capacitor in an a.c. circuit does not dissipate power.

https://dl.doubtnut.com/l/_gz5BvR66YhrJ
https://dl.doubtnut.com/l/_joX6SLgqkUSV
https://dl.doubtnut.com/l/_y1g1JjmcMNUH
https://dl.doubtnut.com/l/_Aut9k6ZVy9hY


Watch Video Solution

82. (a)Using Ampere's circuital law, obtain the expression for the magnetic

�eld due to a long solenoid at a point inside the solenoid on its axis. 

(b )How is the magnetic �eld inside a given solenoid made strong?

Watch Video Solution

83. State the working of a.c. generator with the help of a labelled diagram.

The coil of an a.c. generator having N turns, each of area A, is rotated with

a constant angular velocity . Deduce the expression for the alternating

e.m.f. generated in the coil. What is the source of energy generation in

this device?

Watch Video Solution

ω

84. (a) Show that an a.c. circuit containing a pure inductor, the voltage is

ahead of current by p/2in phase. (b) A horizontal straight wire of length

https://dl.doubtnut.com/l/_Aut9k6ZVy9hY
https://dl.doubtnut.com/l/_U66v7epc3cme
https://dl.doubtnut.com/l/_EdTpkvunXk4L
https://dl.doubtnut.com/l/_o357ggnlk8fo


Lextending from east to westis falling with speed v at right angles to the

horizontal component of Earth's magnetic �eld B. 

(i) Write the expression for the instantaneous value of the e.m.f. induced

in the wire. 

(ii) What is the direction of the e.m.f.? 

(iii) Which end of the wire is at the higher potential?

View Text Solution

85. Two charges of magnitude  are located at points 

 respectively .  

What is the electric �ux due to charges through a sphere of radius '3a'

with its center at the origin.

Watch Video Solution

−2Q and + Q

(a, 0) and (4a, 0)

86. How is mutual inductance of a pair of coils a�ected when (i)

separation between the coils in increased, (ii) the number of turns of

each coil is increased , (iii) a thin iron sheet is placed between the two

https://dl.doubtnut.com/l/_o357ggnlk8fo
https://dl.doubtnut.com/l/_IUMWi9B4T9sf
https://dl.doubtnut.com/l/_2dHiGVt41Cy2


coils, other factors remaining the same ? Explain your answer in each

case.

Watch Video Solution

87. Two identical cells each of emf , having negligible internal reistance r,

are connercted in parallel with each other across an external resistance R.

What is the current through this resistance.

Watch Video Solution

ε

88. The motion of copper plate is damped when it is allowed to oscillate

between the two poles of a magnet. What is the cause of this damping?

Watch Video Solution

89. De�ne the activity of a radionuclide. Write its SI unit. Give a plot of the

activity of a radioactive species versus time.

https://dl.doubtnut.com/l/_2dHiGVt41Cy2
https://dl.doubtnut.com/l/_9F5WSgz97CMn
https://dl.doubtnut.com/l/_BSzoQO6J9nma
https://dl.doubtnut.com/l/_4tOD9Aq0fJEi


Watch Video Solution

90. Welders wear special goggles or face masks with glass windows to

potect their eyes from electromagnetec radiations. Name the radiations

and write the range of their frequency.

Watch Video Solution

91. Write the expression for the de-Broglie wavelength associated with a

charged particle having charge 'q' and mass 'm' when it is accelerated by a

potential V.

Watch Video Solution

92. Draw typical output characteristics of an n-p-n transistor in CE

con�guration. Show how these characteristics can be used to determine

output resistance.

Watch Video Solution

https://dl.doubtnut.com/l/_4tOD9Aq0fJEi
https://dl.doubtnut.com/l/_GhdYNISXWwHj
https://dl.doubtnut.com/l/_LNAOxR2EeUul
https://dl.doubtnut.com/l/_De5rEemfrr0r


Watch Video Solution

93. A parallel beam of light of wavelength 500 nm falls on a narrow slit

and the resulting di�raction pattern is observe on screen 1 m away. It is

observed that the �rst minimum is at a distance of  from the

centre of the screen. Find the width of the slit.

Watch Video Solution

2.5mm

94. A slab of materail of dielectric constant  has the same area as the

plates of a parallel plate capacitor but has thickness , where  is the

separation between the plates. Find the expression for the capacitance

when the slab is inserted between the plates.

Watch Video Solution

K

d/2 d

95. A capacitor, made of two parallel plates each of plate area A and

separation d, is being charged by an external ac socurce. Show that the

https://dl.doubtnut.com/l/_De5rEemfrr0r
https://dl.doubtnut.com/l/_FZx9geDECcna
https://dl.doubtnut.com/l/_BSIBgHWLODn5
https://dl.doubtnut.com/l/_NjR2vVUjCkbl


displacement current inside the same as the current charging the

capacitor.

Watch Video Solution

96. Explain the term 'drift velocity' of electrons in a conductor. Hence

obtain the expression for the current through a conductor in terms of

'drift velocity'.

Watch Video Solution

97. State the principle of potentiometer. With the help of circuit diagram,

describe a method to �nd the internal resistance of a primary cell.

Watch Video Solution

98. A convex lens of focal length  is kept in contact with a concave lens

of focal length . Find the focal length of the combination.

f1

f2

https://dl.doubtnut.com/l/_NjR2vVUjCkbl
https://dl.doubtnut.com/l/_sZqLUCd211uJ
https://dl.doubtnut.com/l/_okrWk4ve2gpG
https://dl.doubtnut.com/l/_vp6TGosDy1cj


Watch Video Solution

99. A light bulb is rated at 100 W for a 220 V a.c. supply. Calculate the

resistance of the bulb.

Watch Video Solution

100. A wheel with 8 matallic spokes each 50 cm long is rotated with a

speed of 120  in a plane normal to horizontal component of

earth's magnetic �eld. Earth's magnetic �eld at the phase is 0.4 G and

angle of dip . Calculate the emf induced between the axle and rim of

the wheel. How is the emf a�ected if number of spokes is increased ?

Watch Video Solution

rev/ min

60∘

101. A wire AB is carrying a steady current of 12 A and is lying on the table.

Another wire CD carrying 5 A is held directly above AB at a height of 1mm.

Find the mass per unit length of the wire CD so that it remains

https://dl.doubtnut.com/l/_vp6TGosDy1cj
https://dl.doubtnut.com/l/_3kQPYRLcTPVv
https://dl.doubtnut.com/l/_UazUxeBDBfQ1
https://dl.doubtnut.com/l/_EBoRirarRWNd


suspended at its position when left free. Give the direction of the current

�owing in CD with respect to that in AB. [Take the value of ]

Watch Video Solution

g = 10ms− 2

102. Draw V-I Characteristics of a p-n junction diode. Answer the following

questions, giving reasons- 

(i) Why is the current under reverse bias almost independent of the

applied potential upto a critical voltage? 

(ii) Why does the reverse current show a sudden increase at the critical

voltage? 

Name any semiconductor device which operates under the reverse bias in

the break down region.

Watch Video Solution

103. Draw a labelled ray diagram of a refracting telescope. De�ne its

magnifying power and write the expression for it. 

https://dl.doubtnut.com/l/_EBoRirarRWNd
https://dl.doubtnut.com/l/_tNS7VfNTUSTq
https://dl.doubtnut.com/l/_ve3nbYAcwYn6


Write two important limitations of a refracting telescope over a re�ecting

type telescope.

Watch Video Solution

104. Write Einstein's photoelectric equation and point out any two

characteristic properties of photons on which this equation is based.

Watch Video Solution

105. A transmitting antenna at the top of a tower has a height of 20m

and the height of the receiving antenna is 45m. Calculate the maximum

distance between them for satisfactory communication in LOS mode.

(Radius of the Earth  m)

Watch Video Solution

= 6.4 × 106

https://dl.doubtnut.com/l/_ve3nbYAcwYn6
https://dl.doubtnut.com/l/_FCHXPdkPTOfU
https://dl.doubtnut.com/l/_iBW8aDT0pRuL


106. (a) What is linearly polarized light ? Describe brie�y using a diagram

how sunlight is polarised. 

(b) Unpolarised light is incident on a polaroid. How would the intensity of

transmitted light change when the polaroid is rotated?

Watch Video Solution

107. One day Chetan's mother developed a severe stomach ache all of a

sudden. She was rushed to the doctor who suggested for an immediate

endoscopy test and gave an estimate of expenditure for the same. Chetan

immediately contacted his class teacher and shared the information with

her. The class teacher arranged for the money and rushed to the hospital.

On realising that Chetan belonged to a below average income group

family, even the doctor o�ered concession for the test fee. The test was

conducted suessfully. 

Answer the following questions based on the above information : 

(a) Which principle in optics is made use of in endoscopy ? 

(b) Brie�y explain the values re�ected in the action taken by the teacher. 

https://dl.doubtnut.com/l/_eQpHKKFnoH28
https://dl.doubtnut.com/l/_OTFTPc8D9S6m


(c) In what way do you appreciate the response of the doctor on the

given situation?

Watch Video Solution

108. (a) Using Biot-Savart's law, derive the expression for the magnetic

�eld in the vector form at a point on the axis of a circular current loop. 

(b) What does a toroid consist of? Find out the expression for the

magnetic �eld inside a toroid for N turns of the coil having the average

radius r and carrying a current I. Show the magnetic �eld in the open

space inside and exterior to the toroid is Zero.

Watch Video Solution

109. (a) Draw a schematic sketch of a cyclotron. Explain clearly the role of

crossed electric and magnetic �eld in accelerating the charge. Hence

derive the expression for the kinetic energy acquired by the particles. 

(b) An -particle and a proton are relased form the centre of the

cyclotron and made to accelerate. 

α

https://dl.doubtnut.com/l/_OTFTPc8D9S6m
https://dl.doubtnut.com/l/_pNKEcUIhKoTI
https://dl.doubtnut.com/l/_tTg2yH451ZVh


(i) Can both be accelerated at the same cyclotron frequency? Give reason

to justify your answer. 

(ii) When they are accelerated in turn, which of the two will have higher

velocity at the exit slit of the dees ?

Watch Video Solution

110. (a) De�ne electric dipole moment. Is it a scalar or a vector ? Derive the

expression for the electric �eld of a dipole at a point on the equatorial

plane of the dipole. 

(b) Draw the equipotential surfaces due to an electric dipole. Locate the

points where the potential due to the dipole is zero.

Watch Video Solution

111. Using Gauss' law deduce the expression for the electric �eld due to a

uniformly charged sperical conducting shell of radius R at a point (i)

outside and (ii) inside the shell. 

https://dl.doubtnut.com/l/_tTg2yH451ZVh
https://dl.doubtnut.com/l/_LGc9k242HQQX
https://dl.doubtnut.com/l/_FIYDnNnqkYso


Plot a graph showing variation of electric �eld as a function of

. (r being the distance from the centre of the shell)

Watch Video Solution

r > R and r < R

112. Using Bohr's postulates, derive the expression for the frequency of

radiation emitted when electron in hydrogen atom undergoes transition

from higher energy state (quantum number ) to the lower state, ( .

When electron in hydrogen atom jumps from energy state  to 

, identify the spectral series to which the emission lines

belong.

Watch Video Solution

ni nf)

ni = 4

nf = 3, 2, 1

113. (a) Draw the plot of binding energy per nucleon (BE/A) as a function

of mass number A. Write two important conclusions that can be drawn

regarding the nature of nuclear force. 

(b) Use this graph to explain the relase of energy in both the processes of

nuclear fusion and �ssion. 

https://dl.doubtnut.com/l/_FIYDnNnqkYso
https://dl.doubtnut.com/l/_xKe2wdGLCqCX
https://dl.doubtnut.com/l/_KBLA8goUl8K9


(c) Write the basic nuclear process of neutron undergoing -decay. Why

is the detection of neutrinos found very di�cult?

Watch Video Solution

β

114. Derive an expression for the force between two long parallel current

carrying conductors. Use this expression to de�ne SI unit of current.

Watch Video Solution

115. To which part of the electromagnetic spectrum does a wave of

frequency Hz belong ?

Watch Video Solution

5 × 1019

116. What is the force between two small charged of  C placed

30 cm apart in air?

Watch Video Solution

2 × 10− 7

https://dl.doubtnut.com/l/_KBLA8goUl8K9
https://dl.doubtnut.com/l/_BqDC9AQ9B9fs
https://dl.doubtnut.com/l/_9crrVSkAgpus
https://dl.doubtnut.com/l/_MdpHCC8AVVk5


117. De�ne the term "Intensity" in photon picture of electromagnetic

radiation.

Watch Video Solution

118. Why is it found experimentally di�cult to detect neutrinos in nuclear

-decay?

Watch Video Solution

β

119. Why is the use of A.C. voltage preferred over D.C. voltage? Give two

reasons.

Watch Video Solution

https://dl.doubtnut.com/l/_MdpHCC8AVVk5
https://dl.doubtnut.com/l/_j8bQ2PuC9Y5r
https://dl.doubtnut.com/l/_MDGjbiaRfOUk
https://dl.doubtnut.com/l/_d3nZh0f4Vk1a


120. A biconcave lens made of a transparent material of refractive index

1.25 is immersed in water of refractive index 1.33. Will the lens behave as a

converging or a diverging lens? Give reason.

Watch Video Solution

121. Using Rutherford's model of the atom, derive the expression for the

total energy of the electron in hydrogen atom. What is the signi�cance of

total negative energy possessed by the electron?

Watch Video Solution

122. A parallel plate capacitor of capacitane C is charged to a potential V.

It is then connected to another uncharged capacitor with the same

capacitance. Find out the ratio of the energy stored in the combined

system to that stored initially in the single capacitor.

Watch Video Solution

https://dl.doubtnut.com/l/_jqzClHxNlij8
https://dl.doubtnut.com/l/_dDwsmc7kkBTn
https://dl.doubtnut.com/l/_2dn6USpbzdTB


123. Considering the case of a parallel plate capacitor being charged,

show how one is required to generalize Ampere's circuital law to include

the term due to displacment current.

Watch Video Solution

124. A cell of emf  and internal resistance r is connected across a variable

resistor R. Plot a graph showing variation of terminal voltage V of the cell

versus the current I. Using the plot, show how the emf of the cell and its

internal resistance can be determined.

Watch Video Solution

ε

125. Estimate the average drift speed of conduction electrons in a copper

wire of cross-sectional area  carrying a current of 

A. Assume the density of conduction electrons to be 

.

Watch Video Solution

1.0 × 10− 7m2

1.5 × 10− 19

9 × 1028m− 3

https://dl.doubtnut.com/l/_ZttJiQ04ROE7
https://dl.doubtnut.com/l/_JJpxLpd51kkX
https://dl.doubtnut.com/l/_3zXC13209WlG


Watch Video Solution

126. Write the function of (i) Transducer and (ii) Repeater in the context of

communication system.

Watch Video Solution

127. Show diagrammatically the behaviour of magnetic �eld lines in the

presence of : 

(i) Paramagnetic and 

(ii) Diamagnetic substance, How does one explain this distinguishing

feature ?

Watch Video Solution

128. (a) Using the phenomenon of polarization, show, how, transverse

nature of light can be demonstrated. 

(b) Two polaroids  are placed with their pass axesP1 and P2

https://dl.doubtnut.com/l/_3zXC13209WlG
https://dl.doubtnut.com/l/_TWm4fsgZQmjZ
https://dl.doubtnut.com/l/_NPYzWu2rYunr
https://dl.doubtnut.com/l/_XIdS6B54Q1xQ


perpendicular to each other. Unpolarised light of intensity 10 is incident

on P1. A third polaroid P3 is kept in between  such that its pass

axis makes an angle of  with that of . Determine the intensity

transmitted through .

Watch Video Solution

P1 and P2

30∘ P1

P1, P2 and P3

129. De�ne the term 'mutual inductance' between the two coils.

Watch Video Solution

130. Answer the following : 

(a) Why are the connections between the resistors in a meter bridge

made of thick copper strips? 

(b) Why is it generally preferred to obtain the balance point in the middle

of the meter bridge wire?

Watch Video Solution

https://dl.doubtnut.com/l/_XIdS6B54Q1xQ
https://dl.doubtnut.com/l/_2QPhXmCZHBKD
https://dl.doubtnut.com/l/_AxY3Lry2caSm
https://dl.doubtnut.com/l/_YtsPdBcgGIAc


131. A convex lens of focal length  is placed co-axially with a convex

mirror of radius of curvature . The two are kept  apart from

each other. A point object is placed  in front of the convex lens. Find

the position of the image formed by the combination.

Watch Video Solution

20cm

20cm 15cm

60cm

132. A voltage  is applied to a series LCR circuit. Derive

expression for the average power dissipated over a cycle. 

Under What condition (i) no power is dissipated even though the current

�ows through the circuit? 

(ii) Maximum power is dissipated in the circuit?

Watch Video Solution

V = V0 sinωt

133. Write any two distinguishing features between conductors,

semiconductors and insulators on the basis of energy band diagrams.

Watch Video Solution

https://dl.doubtnut.com/l/_YtsPdBcgGIAc
https://dl.doubtnut.com/l/_Z9QuMVY3Xhhe
https://dl.doubtnut.com/l/_lM3iQ641Wr9S


134. For the past some time, Aarti had been observing some erratic body

movement, unsteadiness and lack of Radha, who also used to complain of

sever headache occasionally. Aarti suggested to her parents to get a

medical check-up of Radha. The doctor thoroughly examined Radha and

diagnosed that she has a brain tumour. 

What, according to you, are the values displayed by Aarti? 

How can radioisotepes help a doctor to diagnose brain tumour?

Watch Video Solution

135. Write two basic modes of communication. Explain the process of

amplitude modulation. Draw a schematic sketch showing how amplitude

modulated signal is obtained by superposing modulating signal over a

sinusoidal carrier wave.

Watch Video Solution

https://dl.doubtnut.com/l/_lM3iQ641Wr9S
https://dl.doubtnut.com/l/_8tiUUYZXFwqK
https://dl.doubtnut.com/l/_i9Vvjrh2CjC2


136. An electron microscope uses electrons accelerated by a voltage of

. Determine the De Broglie wavelength associated with the

electrons. If other factors ( such as numerical aperture, etc.) are taken to

be roughly the same, how does the resolving power of an electron

microscope compare with that of an optical microscope which uses

yellow light?

Watch Video Solution

50kV

137. Draw a labelled diagram of Van de Gra� generator. State its working

principle to show how by introducing a small charged sphere into a

larger sphere, a large amount of charge can be transferred to the outer

sphere. State the use of this machine and also point out its limitations.

Watch Video Solution

138. Deduce the expression for the torque acting on a dipole of dipole

moment  in the presence of uniform electric �eld .  
→
P

→
E

https://dl.doubtnut.com/l/_muCvikAPWPJN
https://dl.doubtnut.com/l/_iFFTtJyDBUZS
https://dl.doubtnut.com/l/_So13hlTUyCcK


Watch Video Solution

139. The ratio of the intensities at minima to the maxima in the Young's

double slit experiment is 9 : 25. Find the ratio of the widths of the two

slits.

Watch Video Solution

140. Two wavelengths of sodium light of 590 nm and 596 nm are used in

turn to study the di�raction taking place at a single slit of aperture

m. The distance between the slit and the screen is 1.5 m.

Calculate the separation between the positions of �rst maxima of the

di�raction pattern obtained in the two cases.

Watch Video Solution

2 × 10− 6

141. (a) Deduce an expression for the frequency of revolution of a charged

particle in a magnetic �eld and show that it is independent of velocity or

https://dl.doubtnut.com/l/_So13hlTUyCcK
https://dl.doubtnut.com/l/_akE8EpkbYOQY
https://dl.doubtnut.com/l/_OkgFJlhM8q98
https://dl.doubtnut.com/l/_Gzy2ECX0BeCq
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energy of the particle. 

(b) Draw a schematic sketch of a cyclotron. Explain, giving the essential

details of its construction, how it si used to accelerate the charged

particles.

Watch Video Solution

142. (a) Draw a labellel diagram of a moving coil galvanometer. Describe

brie�y its principle and working. 

(b) Answer the following: 

(i) Why is it necessary to introduce a cyclindrical soft iron core inside the

coil of a galvanometer? 

(ii) Increasing the current sensitivity of galvanometer may not necessarily

increase its voltage sensitivity. Explain, giving reason.

Watch Video Solution

https://dl.doubtnut.com/l/_Gzy2ECX0BeCq
https://dl.doubtnut.com/l/_G8Ix4tNQcwCZ
https://dl.doubtnut.com/l/_0rOLV0uoKh0o


1. What is the work done in moving a test charge q through a distance of

1 cm along the equatorial axis of an electric dipole ?

Watch Video Solution

2. Two thin lenses of power +4 D and -2 D are in contact. What is the focal

length of the combination ?

Watch Video Solution

3. Give the logic symbol of NAND gate.

Watch Video Solution

4. Two nuclei have mass numbers in the ratio 8 : 125. What is the ratio of

their nuclear radii ?

Watch Video Solution

https://dl.doubtnut.com/l/_0rOLV0uoKh0o
https://dl.doubtnut.com/l/_OQ2190iFLkaT
https://dl.doubtnut.com/l/_QFUN8io8F5Lc
https://dl.doubtnut.com/l/_tlXB6bpYVbFe


5. The maximum kinetic energy of a photoelectron is 3 eV. What is its

stopping potential ?

Watch Video Solution

6. (i) State the principle on which the working of an optical �ber is based. 

(ii) What are the necessary conditions for this phenomenon to occur ?

Watch Video Solution

7. (i) State the law that gives the polarity of the induced emf. 

(ii) A  capacitor is connected to 220 V, 50 Hz source. Find the

capacitive reactance and the rms current.

Watch Video Solution

15.0μF

https://dl.doubtnut.com/l/_2zeEyUzCoG1P
https://dl.doubtnut.com/l/_nTXIpbiPWJVp
https://dl.doubtnut.com/l/_QVii3kRHQAGL


8. Estimate the distance for which ray optics is good approximation for an

aperture of  and wavelength .

Watch Video Solution

4mm 400nm

9. Use Gauss's law to derive the expression for the electric �eld between

two uniformly charged large parallel sheets with surface charge densities

 and  respectively.

Watch Video Solution

σ −σ

10. (a) A charge +Q is placed on a large spherical conducting shell of

radius R. Another small conducting sphere of radius r carrying charge 'q'

is introduced inside the large shell and is placed at its centre. Find the

potential di�erence between two points, one lying on the sphere and the

other on the shell. 

(b) How would the charge between the two �ow if they are connected by

a conducting wire ? Name the device which works on this fact.

https://dl.doubtnut.com/l/_QFiJiH7aJtJV
https://dl.doubtnut.com/l/_Vp2zD0zOEoo5
https://dl.doubtnut.com/l/_VX4TYmx4B0MA


Watch Video Solution

11. The radius of innermost electron orbit of a hydrogen atom is

. What is the radius of orbit in second excited state?

Watch Video Solution

5.3 × 10− 11m

12. Which part of electromagnetic spectrum is absorbed from sunlight by

ozone layer?

Watch Video Solution

13. What is the range of frequencies used for TV transmission? What is

common between these waves and light waves?

Watch Video Solution

https://dl.doubtnut.com/l/_VX4TYmx4B0MA
https://dl.doubtnut.com/l/_LRiLf4Ug55hZ
https://dl.doubtnut.com/l/_A3cVVNzcofNV
https://dl.doubtnut.com/l/_wcFJniaHZymv


14. A biconvex lens has focal length  times the radius of curvature of

either surface. Calculate refraction index f material of the lens.

Watch Video Solution

2

3

15. (i) Why does the sun appear reddish at sun-set or sun- rise ? 

(ii) For which colour the refractive index of prism material is maximum

and minimum ?

Watch Video Solution

16. (i) Why is communication using line of sight mode limited to

frequencies above 40 MHz? 

(ii) A transmitting antenna at the top of a tower has a height 32 m and

the height of the receiving antenna is 50m . What is maximum distance

between them for satisfactory communication in line of sight mode ?

Watch Video Solution

https://dl.doubtnut.com/l/_cser9wIADsQT
https://dl.doubtnut.com/l/_me4uGzowHmDd
https://dl.doubtnut.com/l/_1PSYFN2XGGmj


17. A hollow metal sphere of radius 10 cm is charged such that the

potential on its surface is 5 V. What is the potential at the centre of the

sphere?

Watch Video Solution

18. How are X-rays produced?

Watch Video Solution

19. Where on the surface of Earth is the angle of dip zero?

Watch Video Solution

20. State the principle of working of a transformer. Can a transformer be

used to step up or step down a d.c. voltage? Justify your answer.

Watch Video Solution

https://dl.doubtnut.com/l/_Lyuvj8hrxw3O
https://dl.doubtnut.com/l/_gfddzcN7v7ly
https://dl.doubtnut.com/l/_swTNpoqAYG3L
https://dl.doubtnut.com/l/_vEhEPfSMIVML


21. What is ground wave communication? On what factors does the

maximum range of propagation in this mode depend?

Watch Video Solution

22. A convex lens made up of glass of refractive index  is dippedin turn 

(i) in a medium of refractive index  

(ii) in a medium of refractive index  

Then Will it behave as converging or diverging lens in the two cases ?

Watch Video Solution

1.5

1.65

1.33

23. A light metal disc on the top of an electromagnet is thrown up as the

current is switched on. Why? Give reason.

Watch Video Solution

https://dl.doubtnut.com/l/_vEhEPfSMIVML
https://dl.doubtnut.com/l/_7wq4Gk3sPCXP
https://dl.doubtnut.com/l/_I44MPeB1pcYX
https://dl.doubtnut.com/l/_osqzfqdm0LFb
https://dl.doubtnut.com/l/_Djzau1FJnmCP


24. In the circuit shown in the �gure, identify the equivalent gate of the

circuit and make its truth table.

View Text Solution

25. A parallel beam of light of  falls on a narrow slit and the

resulting di�raction pattern is observed on a screen  away. It is

observed that the �rst minimum is at a distance of  from the centre

of the screen. Calculate the width of the slit.

Watch Video Solution

600nm

.12m

3mm

26. A wire AB is carrying a steady current of 10A and is lying on the table.

Another wire CD carrying 6A is held directly above AB at a height of 2 mm.

Find the mass per unit length of the wire CD so that it remains

suspended at its position when left free. Give the direction of the current

�owing in CD with respect to that in AB. [Take the value of ]

Watch Video Solution

g = 10ms− 2

https://dl.doubtnut.com/l/_Djzau1FJnmCP
https://dl.doubtnut.com/l/_jHMo4Yi73SaU
https://dl.doubtnut.com/l/_Lq5OwI90PvXd


27. Why do the electrostatic �eld lines not form closed loop?

Watch Video Solution

28. A biconcave lens made of a transparent material of refractive index 1.5

is immersed in water of refractive index 1.33. Will the lens behave as a

converging or a diverging lens? Give reason.

Watch Video Solution

29. To which part of the electromagnetic spectrum does a wave of

frequency Hz belong?

Watch Video Solution

3 × 1013

30. Estimate the average drift speed of conduction electrons in a copper

wire of cross-sectional area  carrying current of 1.8 A.2.5 × 10− 7m2

https://dl.doubtnut.com/l/_Lq5OwI90PvXd
https://dl.doubtnut.com/l/_Yfs7SMLfnbDF
https://dl.doubtnut.com/l/_d7IvgECbbuL4
https://dl.doubtnut.com/l/_PiJE4q6r7cOC
https://dl.doubtnut.com/l/_ai4IeGUK0o2x


Assume the density of conduction electrons to be 10^(26)m_(3)`.

Watch Video Solution

9 ×

31. Write the functions of the following in communication systems: 

(i). Receiver 

(ii). Demodulator

Watch Video Solution

32. De�ne the term self indutance of a solenoid. Obtained the expresssion

for the magnetic energy stored in an inductor or self-inductance L to a

build up a certain I through it.

Watch Video Solution

33. A convex lens of focal length  and a convex mirror of focal length

 are placed co-axially  apart from each other. An incident beam

20cm

10cm 50cm

https://dl.doubtnut.com/l/_ai4IeGUK0o2x
https://dl.doubtnut.com/l/_a1JQZIx0z4gs
https://dl.doubtnut.com/l/_35ZcHiICIt7q
https://dl.doubtnut.com/l/_AM7PVrva76r4
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parallel to its principal axis is incideent on the convex lens. Locate the

position of �nal image formed due to the combination.

Watch Video Solution

1. De�ne the term potential energy of charge q at a distance r in an

external electric �eld.

Watch Video Solution

2. The stopping potential in an experiment on photoelectric e�ect is 2V.

What is the maximum kinetic energy of the photoelectrons emitted ?

Watch Video Solution

https://dl.doubtnut.com/l/_AM7PVrva76r4
https://dl.doubtnut.com/l/_dH4k5tuNe8SV
https://dl.doubtnut.com/l/_CRWMGm9CajSd


3. Two thin lenses of power +5 D and -2.5 D are in contact. What is the

focal length of the combination ?

Watch Video Solution

4. How would the angular separation of interence fringes in Young's

double slit experiment change when the distance between the slits and

screen is halved ?

Watch Video Solution

5. Give the logic symbol of AND gate.

Watch Video Solution

6. Two nuclei have mass numbers in the ratio 27 : 125. What is the ratio of

their nuclear radii ?

https://dl.doubtnut.com/l/_tEFe6mT5wyHj
https://dl.doubtnut.com/l/_fdP2UmMzuZr8
https://dl.doubtnut.com/l/_UtQgL2Ux0ArW
https://dl.doubtnut.com/l/_4XdxadFmpbpl


Watch Video Solution

7. (i) What is the relation between critical angle and refractive index of a

material ? 

(ii) Does critical angle depend on the color of light ? Explain.

Watch Video Solution

8. A wire of  resistance is gradually stretched to double its original

length. It is then cut into two equal parts. These parts are then connected

in parallel across a 4.0 volt battery. Find the current drawn from the

battery.

Watch Video Solution

20Ω

9. What are polaroids ? Mention some of their practical uses ?

Watch Video Solution

https://dl.doubtnut.com/l/_4XdxadFmpbpl
https://dl.doubtnut.com/l/_Qnel9NmRW6EW
https://dl.doubtnut.com/l/_PzQshZowDLTc
https://dl.doubtnut.com/l/_TyUMdEQlNE4t


10. De�ne the activity of a radio nuclide. Write its S.I. unit. Give a plot of

the activity of a radioactive species versus time. 

How long will a radioactive isotope, whose half life is T years, take for its

activity to reduce to th of its initial value ?

Watch Video Solution

1/8

11. A hollow metal sphere of radius 6 cm is charged such that the

potential on its surface is 12 V.What is the potential at the centre of the

sphere?

Watch Video Solution

12. How are microwaves produced?

Watch Video Solution

https://dl.doubtnut.com/l/_iZp5BySsw3R4
https://dl.doubtnut.com/l/_XXwCMxU9ScLQ
https://dl.doubtnut.com/l/_SDocVMnpvvxb


13. A converging lens has a focal length of  in air. It is made of a

material of refractive index . If it is immersed in a liquid of refractive

index , what will be its new foacl length ?

Watch Video Solution

20cm

1.6

1.3

14. Two charges of magnitudes +4Q and -Q and located at points (a, 0)

and (-3a, 0) respectively. What is the electric �ux due to these charges

through a sphere of radius '2a' with its centre at the orgin ?

Watch Video Solution

15. A parallel beam of light of 450 nm falls on a narrow slit and the

resulting di�raction pattern is observed on a screen 1.5 m away. It is

observed that the �rst minimum is at a distance of 3 mm from the centre

of the screen. Calculate the width of the slit.

Watch Video Solution

https://dl.doubtnut.com/l/_ts3w884cdyVx
https://dl.doubtnut.com/l/_kOIewarAdXEZ
https://dl.doubtnut.com/l/_qwT8r7SKUTXE


16. Name the type of waves which are used for line of sight (LOS)

communication. What is the range of their frequencies? 

A transmitting antenna at the top of a tower has a height of 20m and the

height of the receiving antenna is 45m. Calculate the maximum distance

between them for satisfactory communication in LOS mode. (Radius of

the Earth  m)

Watch Video Solution

= 6.4 × 106

17. Why do the electric �eld lines never cross each other ?

Watch Video Solution

18. To which part of the electromagnetic spectrum does a wave of

frequency Hz belong ?

Watch Video Solution

5 × 1011

https://dl.doubtnut.com/l/_fc9QntFeQaqk
https://dl.doubtnut.com/l/_pajgioOZZxrq
https://dl.doubtnut.com/l/_O5aQv5cQKMdH
https://dl.doubtnut.com/l/_yjPQHspxWnMf


19. Estimate the average drift velocity of conduction electrons in a copper

wire of cross-sectional area , carrying a current of 2.7 A.

Assume the density of conduction electrons to be .

Watch Video Solution

2.5 × 10− 7m2

9 × 1028m− 3

20. Write the functions of the following in communication systems: 

(i). Receiver 

(ii). Demodulator

Watch Video Solution

21. A convex lens of focal length 20cm is placed coaxilly with a convex

mirror of radius of curvature 20 cm. The two are kept 15 cm apart. A point

object is placed 40 cm in front of the convex lens. Find the position of the

image formed by this combination. Draw the ray diagram showing the

image formation.

Watch Video Solution

https://dl.doubtnut.com/l/_yjPQHspxWnMf
https://dl.doubtnut.com/l/_k04eZZ7stlyc
https://dl.doubtnut.com/l/_MXpF1raY5MQN
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22. (a) A rod of length l is moved horizontal with a uniform velocity  in a

direction perendicular to its length through a region in which a uniform

magnetic �eld is acting vertically downward. Derive the expression for the

emf induced across the end of the rod. 

(b) How does one understand this motional emf by invoking the Lorentz

force acting on the free charge carriers of the conductor? Explain.

Watch Video Solution

v

1. Which part of electromagnetic spectrum is used in radar systems ?

Watch Video Solution

2. Calculate the speed of light in a medium whose critical angle is .

Watch Video Solution

30∘

https://dl.doubtnut.com/l/_MXpF1raY5MQN
https://dl.doubtnut.com/l/_szelOqYP6m9W
https://dl.doubtnut.com/l/_ui1tSv5YMSEE
https://dl.doubtnut.com/l/_u8wZP1qzyaEa


3. Write an expression for Bohr's radius in hydrogen atom.

Watch Video Solution

4. What is the range of frequencies used in satellite communication?

What is common between these waves and light waves?

Watch Video Solution

5. Find the radius of curvature of the convex surface of a plan-convex lens,

whose focal length is 0.3 m and the refractive index of the material of the

lens is 1.5.

Watch Video Solution

https://dl.doubtnut.com/l/_u8wZP1qzyaEa
https://dl.doubtnut.com/l/_GETVPtoiGgml
https://dl.doubtnut.com/l/_2QqxymkFqPhC
https://dl.doubtnut.com/l/_xuLVUFypsQBQ


6. An electron is accelerated through a potential di�erence of 64volts.

What is the de-broglie wavelength associated with it? To which part of

the electromagnetic spectrum does this value of wavelength correspond?

Watch Video Solution

7. A parallel plate capacitor is charged to a potential di�erence V by a dc

source. The capacitor is then disconnected from the source. If the

distance between the plates in doubled, state with reason how the

following will change, 

(i) electric �eld between the plates, 

(ii) capacitance and 

(iii) energy stored in the capacitor.

Watch Video Solution

8. When are two object just resolved ? Explain . How can the resolving

power of a compound microscope be increased ? Use relevant formula to

https://dl.doubtnut.com/l/_l7gglzH7sMHB
https://dl.doubtnut.com/l/_Ginx9FXg11W4
https://dl.doubtnut.com/l/_GMb1FWdBB4zj
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support your answer .

Watch Video Solution

9. What is line of sight communication? Why is it not possible to use sky

waves for transmission of T.V. signals? Upto what distance can a signal be

transmitted using an antenna of height ?

Watch Video Solution

h

10. A proton and an -particle are accelerated through the same

potential di�erence. The ratio of Broglie wavelength  to that of  is

Watch Video Solution

α

λp λα

https://dl.doubtnut.com/l/_GMb1FWdBB4zj
https://dl.doubtnut.com/l/_QXAwBsDwEasB
https://dl.doubtnut.com/l/_FkGXVBlxIfHC


1. Name the physical quantity which has its unit joule . Is it a

scalar or vector quantity?

Watch Video Solution

coulomb− 1

2. De�ne self-inductance of a coil . Write its S.I. units ?

Watch Video Solution

3. A converging lens is kept coaxially in contact with a diverging lens -

both the lenses being of equal focal length . What is the focal length of

the combination ?

Watch Video Solution

4. De�ne ionisation energy. What is the value for a hydrogen atom?

Watch Video Solution

https://dl.doubtnut.com/l/_FvuoHCt22qY7
https://dl.doubtnut.com/l/_mE7TnIIOjRjV
https://dl.doubtnut.com/l/_QApw4N83GYaC
https://dl.doubtnut.com/l/_ZrcPFR2yU9Co


5. Two di�erent wires X and Y of same diameter but di�erent materials

are joined in series across a battery. If the number density of electrons in

X is twice that in Y, �nd the ratio of drift velocity of electrons in the two

wires .

Watch Video Solution

6. Name the part of electromagnetic spectrum whose wavelength lies in

the range of . Give its one use.

Watch Video Solution

10− 10m

7. When light travels from a rarer to denser medium, it loses some speed.

Does the reduction in speed imply a reduction in the energy carried by

the light wave ?

Watch Video Solution

https://dl.doubtnut.com/l/_ZrcPFR2yU9Co
https://dl.doubtnut.com/l/_m4AxBK4d0TAP
https://dl.doubtnut.com/l/_SQKO4lE9lQ7x
https://dl.doubtnut.com/l/_hKJcj1SsDktr


8. What is the magnitude of the equatorial and axial �elds due to a bar

manget of length  at a distance of  from its mid-point? The

magnetic moment of the bar magnet is .

Watch Video Solution

5 ⋅ 0cm 50cm

0 ⋅ 40Am2

9. A spherical conducting shell of inner radius  and outer radius  has

a charge Q. 

(a) A charge q is placed at the center of the shell. What is the surface

charge density on the inner and outer surfaces of the shell ? 

(b) Is the electric �eld intensity inside a cavity (with no charge) zero, even

if the shell is not spherical, but has any irregular shape ? Explain.

Watch Video Solution

r1 r2

10. How are electromagnetic waves produces by oscillating charges ?

Draw a sketch of linearly polarized EM waves propagating in z-direction.

Indicate the direction of oscillating electric and magnetic �elds

https://dl.doubtnut.com/l/_a4c3bgQBk2Vw
https://dl.doubtnut.com/l/_urJpCJlWdz13
https://dl.doubtnut.com/l/_sasBvwrDg9S6


Watch Video Solution

11. Show that the electric �eld at the surface of a charged conductor is

given by  , where  is the surface charge density and  is a unit

vector normal to the surface in the outward direction .

Watch Video Solution

→
E = n̂

σ

ε0
σ n̂

12. Two identical loops , one of copper and the other of aluminium , are

rotated with the same angular speed in the magnetic �eld . Compare (i)

the induced emf and (ii) the current produced in the two coils . 

Justify your answer .

Watch Video Solution

13. A proton and deuteron are accelerated by same potential

di�erence.Find the ratio of their de-Broglie wavelengths.

W t h Vid S l ti

https://dl.doubtnut.com/l/_sasBvwrDg9S6
https://dl.doubtnut.com/l/_iYlFkom9M0Hr
https://dl.doubtnut.com/l/_EQuzsIXM3Vs9
https://dl.doubtnut.com/l/_0TfYRUsMmxdl


Watch Video Solution

14. A carrier wave of peak voltage  is used to transmit a message

signal. What should be the peak voltage of the modulating signal in order

to have a modulation index of 75% ?

Watch Video Solution

12V

15. Write Einstein's photoelectric equation. State clearly any two salient

features observe in photoelctric e�ect, which can be explained on the

basis of the above equation.

Watch Video Solution

16. Draw a plot of potential energy of a pair of nucleons as a function of

their separation . Write two important conclusions which you can draw

regarding the nature of nuclear forces .

Watch Video Solution

https://dl.doubtnut.com/l/_0TfYRUsMmxdl
https://dl.doubtnut.com/l/_npFAIBZLSm7m
https://dl.doubtnut.com/l/_ST7rtnHpRMSo
https://dl.doubtnut.com/l/_zvCVwfLRFuMg


17. Draw a plot of the binding energy per nucleon as a function of mass

number for a large number of nuclei ,  . How do you explain

the constancy of binding energy per nucleon in the range 

using the property that nuclear force is short-ranged ?

Watch Video Solution

2 ≤ A ≤ 240

30 < A < 170

18. Which mode of propagation is used by short wave broadcast services

having frequency range from a few MHz upto 30 MHz ? Explain

diagrammatically how long distance communication can be achieved by

this mode . Why is there an upper limit to frequency of waves used in this

mode ?

Watch Video Solution

19. (i) Draw a neat labelled ray diagram of an astronomial telescope in

normal adjustment . Explain brie�y its working . 

https://dl.doubtnut.com/l/_zvCVwfLRFuMg
https://dl.doubtnut.com/l/_uVk0LGLLzI81
https://dl.doubtnut.com/l/_TRyuGZgrKiXg
https://dl.doubtnut.com/l/_phc1jI7kSg3G


(ii) An astronomical telescope uses two lenses of powers 10 D and 1 D .

What is its magnifying power in normal adjustment ?

Watch Video Solution

20. (i) Draw a neat labelled ray diagram of a compound microscope .

Explain brie�y its working . 

(ii) Why must both the objective and the eye-piece of a compound

microscope have short focal lengths ?

Watch Video Solution

21. In Young's double slit experiment, the two slits  apart are

illuminated by light of wavelength . The screen is  away from

the slits. Find the distance of second bright fringe and second dark fringe

from the central maximum. How will the fringe pattern change if the

screen is moved away from the slits ?

Watch Video Solution

0.15mm

450nm 1.0m

https://dl.doubtnut.com/l/_phc1jI7kSg3G
https://dl.doubtnut.com/l/_mvioujjieL4Q
https://dl.doubtnut.com/l/_KbODkycsFfUm


22. Using kirchho�'s rules wire the experssion for the current

 in the circuit diagram  

Watch Video Solution

I1, I2 and I3

23. (a) Write symbolically the -decay process of .  

(b) Derive an expression for the average life of a radionuclide . Give its

relationship with the half-life.

β 32
15P

https://dl.doubtnut.com/l/_KbODkycsFfUm
https://dl.doubtnut.com/l/_EyuPOyZ37f7p
https://dl.doubtnut.com/l/_coODHQtFDiUA


Watch Video Solution

24. How does an unpolarised light get polarised when passed through a

polaroid ? 

Two polaroids are set in crossed positions . A third polaroid is placed

between the two making an angle  with the pass axis of the �rst

polaroid . Write the expression for the intensity of light transmitted from

the second polaroid . In what orientations will the transmitted intensity

be (i) minimum and (ii) maximum ?

Watch Video Solution

θ

25. An illuminated object and a screen are placed  apart. What is the

focal length and nature of the lens required to produce a clear image on

the screen twice the size of the object ?

Watch Video Solution

90cm

https://dl.doubtnut.com/l/_coODHQtFDiUA
https://dl.doubtnut.com/l/_TWOPYXyEBRgY
https://dl.doubtnut.com/l/_Q7KaCcA620Jh


26. Answer the following: 

(a) With the help of a diagram , explain the principle and working of a

moving coil galvanometer . 

(b) What is the importance of a radial magnetic �eld and how is it

produced ? 

(c) Why is it while using a moving coil galvometer as a voltmeter a high

resistance in series is required whereas in an ammeter a shunt is used ?

Watch Video Solution

27. (a) Derive an expression for the force between two long parallel

current carrying conductors . 

(b) Use this expression to de�ne S.I. unit of current . 

(c) A long straight wire AB carries a current I.A proton P travels with a

speed v , parallel to the wire , at a distance d from it in a direction

opposite to the current as shown in the �gure . What is the force

experienced by the proton and what is its direction ?

Watch Video Solution

https://dl.doubtnut.com/l/_0Vcdg6nCuLk7
https://dl.doubtnut.com/l/_6wlMmhxdsiYt


Set Ii

28. Draw a schematic diagram of a step-up transformer . Explain its

working principle . Deduce the expression for the secondary to primary

voltage in terms of the number of turns in the two coils . In an ideal

transformer , how is this ratio related to the currents in the two coils ?

Watch Video Solution

29. (a) Draw the circuit arrangement for studying the input and output

characteristics of an n-p-n transistor in CE con�guration . With the help of

these characteristics de�ne (i) input resistance , (ii) current ampli�cation

factor . 

(b) Describe brie�y with the help of a circuit diagram how an n-p-n

transistor is used to produce self-sustained oscillations .

Watch Video Solution

https://dl.doubtnut.com/l/_6wlMmhxdsiYt
https://dl.doubtnut.com/l/_wU7BwC5JBEE2
https://dl.doubtnut.com/l/_0y2SpHpIA4Xa


1. Find the ratio of energies of photons produced due to transition of

electron of hydrogen atom form its (i) second permitted energy level to

the �rst level (ii) highest permitted energy level to the �rst permitted

level.

Watch Video Solution

2. An electron beam projected along + X-axis, experience a force due to a

magnetic �eld along the + Y-axis. What is the direction of the magnetic

�eld?

Watch Video Solution

3. Which of the following has the shortest wavelength ? A) Cosmic rays B)

γ rays C) Microwave rays

Watch Video Solution

https://dl.doubtnut.com/l/_6JDb1naKQKjR
https://dl.doubtnut.com/l/_DF40YUXSFPkm
https://dl.doubtnut.com/l/_SnidtmZtCdOz
https://dl.doubtnut.com/l/_X30SEpWUXkbu


4. A rectangular loop and a circular loop are moving out of a uniform

magnetic �eld to a �eld-free region with a constant velocity 'v' as shown

in the �gure . Explain the which loop do you expect the induced emf to

the constant during the passage out of the �eld region . The magnetic

�eld is normal to the loops .

Watch Video Solution

5. A network of four capacitors each of  capacitance is connected to

a 500 V supply as shown in the �gure . Determine (a) equivalent

capacitance of the network and (b) charge on each capacitor .

Watch Video Solution

15μF

6. Write any two factors on which internal resistance of a cell depends .

The reading on a high resistance voltmeter , when a cell is connected

across it , is 2.0 V . When the terminals of the cell are also connected to a

https://dl.doubtnut.com/l/_X30SEpWUXkbu
https://dl.doubtnut.com/l/_A8728VLRmPXe
https://dl.doubtnut.com/l/_9gp8XwkyoF03


resistance of  as shown in the circuit , the voltmeter reading drops to

1.5 V . Find the internal resistance of the cell.

Watch Video Solution

3Ω

7. In Young's double slit experiment the two slits 0.12 mm apart are

illuminated by monochromatic light of wavelength 420 nm. The screen is

1.0 m away from the slits . 

(a) Find the distance of the second (i) bright fringe , (ii) dark fringe from

the central maximum . 

(b) How will the fringe pattern change if the screen is moved away from

the slits ?

Watch Video Solution

8. State Kirchho�'s rules.

Watch Video Solution

https://dl.doubtnut.com/l/_9gp8XwkyoF03
https://dl.doubtnut.com/l/_h2XPkb2vSXBn
https://dl.doubtnut.com/l/_TEAwxEEYOkq9
https://dl.doubtnut.com/l/_FU4Xf12SZaxn
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9. The image obtained with a convex lens is erect and its length is  times

the length of the object. If the focal length of lens is , calculate the

object and image distances.

Watch Video Solution

4

20cm

1. When light travels from a rarer to denser medium, it loses some speed.

Does the reduction in speed imply a reduction in the energy carried by

the light wave ?

Watch Video Solution

2. The energy of the electron in the ground state of hydrogen atom is

. Find the kinetic energy and potential energy of electron in this

state.

Watch Video Solution

−13.6eV

https://dl.doubtnut.com/l/_FU4Xf12SZaxn
https://dl.doubtnut.com/l/_WnwmNTLI5slA
https://dl.doubtnut.com/l/_CACY7fVBhjOt


Physics Theory Set I

3. A convex lens is used to throw on a screen  from the lens, a

magni�ed image of an object. If the magni�cation is to be , �nd the

focal length of the lens.

Watch Video Solution

10m

19

4. In Young's double slit experiment , the two slits 0.20 mm apart are

illuminated by monochromatic light of wavelength 600 nm . The screen

1.0 m away from the slits . 

(a) Find the distance of the second (i) bright fringe , (ii) dark fringe from

the central maximum . 

(b) How will the fringe pattern change if the screen is moved away from

the slits ?

Watch Video Solution

https://dl.doubtnut.com/l/_CACY7fVBhjOt
https://dl.doubtnut.com/l/_gslyUtr7s5eA
https://dl.doubtnut.com/l/_ctoj3PIuQ5UA


1. A plane electromagnetic wave travels in vacuum along z-direction. What

can you say about the direction of electric and magnetic �eld vectors?

Watch Video Solution

2. A resistance R is connected across a cell of emf  and internal

resistance r. A potentiometer now measures the potential di�erence

between the terminals of the cell is V. Write the expression for r in terms

of , V and R`.

Watch Video Solution

ε

ε

3. The permeability of magnetic material is 0.9983. Name the type of

magnetic materials it represents.

Watch Video Solution

https://dl.doubtnut.com/l/_BQIsw7DMRhWO
https://dl.doubtnut.com/l/_yrloBbEqJoLF
https://dl.doubtnut.com/l/_gNtTHDCxbqp6


4. Show graphically, the variation of the de-Broglie wavelength  with the

potential  through which an electron is accelerated from rest.

Watch Video Solution

λ

V

5. In a transistor, doping level in base is increased slightly. How will it

a�ect (i) collector current and (ii)base current?

Watch Video Solution

6. De�ne the term 'wattles current'.

Watch Video Solution

7. When monochromatic light travels from one medium to another, its

wavelength changes, but its frequency remains the same. Why ?

Watch Video Solution

https://dl.doubtnut.com/l/_YM8F9n6KMIKA
https://dl.doubtnut.com/l/_Mlrd1Jj92XQM
https://dl.doubtnut.com/l/_5AD3Lt59zUBH
https://dl.doubtnut.com/l/_r7QI43adEjw5


8. In the youngs double slit experiment ,the slit sepration is 1mm ,the

distance between source and screen is 1m ,wavelength of light used is

6500 angstrom.Find the distance between �fth maxima and third minima

in (mm)?

Watch Video Solution

9. A magnetic needle free to rotate in a vertical plane parallel to magnetic

meridian has its north tip down at  with the horizontal. The

horizontal component of earth's magnetic �eld at that place is .

Determine the magnitude of earth's magnetic �eld at the place.

Watch Video Solution

60∘

0 ⋅ 4G

10. Two convex lenses of same focal length but of aperture  and 

 are used as the objective lenses in two astronomical

A1

A2(A2 < A1)

https://dl.doubtnut.com/l/_r7QI43adEjw5
https://dl.doubtnut.com/l/_QafVfo9VSaUp
https://dl.doubtnut.com/l/_CMXOdB2DQ9sz
https://dl.doubtnut.com/l/_PM0kmvLQKVqP


telescope having identical eye pieces. What is the ratio of their resolving

power ? Which telescope will you prefer and why ? Give reason.

Watch Video Solution

11. Name the semiconductor device that can be used to regulate an

irregulation dc power supply. With the help of I-V characteristics of this

device, explain its working.

Watch Video Solution

12. How are infrared waves produced? Why are these referred to as 'heat

waves'? Write their one improtant use.

Watch Video Solution

13. Draw the tramsfer characteristic curve of a base biased transistor in

CE con�guration. Explain clearly how the active region of the

https://dl.doubtnut.com/l/_PM0kmvLQKVqP
https://dl.doubtnut.com/l/_R71WLJQmAkGm
https://dl.doubtnut.com/l/_nGAHqHTC5NJ8
https://dl.doubtnut.com/l/_zg681awxeQZq


 curve in a transistor is used as an ampli�er.

Watch Video Solution

Vo  versus Vi

14. De�ne modulation index. Why is it generally kept less than one ?

Watch Video Solution

15. A conductor of length L is connected to a dc source of emf . If this

conductor is replaced by another conductor of same material and same

area of cross-section but of length 3L, how will the drift velocity change?

Watch Video Solution

ε

16. Using Gauss's law obtain the expression for the electric �eld due to

uniformly charged thin spherical shell of radius R at a point outside the

shell. Draw a graph showing the variation of electric tield with r, for r gt R

and r lt R.

https://dl.doubtnut.com/l/_zg681awxeQZq
https://dl.doubtnut.com/l/_iMAcxH0X4RdW
https://dl.doubtnut.com/l/_dslxHrEv0iFi
https://dl.doubtnut.com/l/_caTyf8hsb0Ek


Watch Video Solution

17. An electron and a photon each have a wavelength 1.00 nm. Find 

(i) their momentum, 

(ii) the energy of the photon and 

(iii) the kinetic energy of electron.

Watch Video Solution

18. Draw a schematic diagram showing the (i) ground wave (ii) sky wave

and (iii) space wave propagation modes for em waves. 

Write the frequency range for each of the following : 

(i) Standard AM broadcast (ii) television (iii) Satellite communication

Watch Video Solution

19. Describe Young's double slit experiment to produce interference

pattern due to a monochromatic source of light. Deduce the expression

https://dl.doubtnut.com/l/_caTyf8hsb0Ek
https://dl.doubtnut.com/l/_vetdjkghvafo
https://dl.doubtnut.com/l/_FcRy821JyLnh
https://dl.doubtnut.com/l/_Lr1prDv1LRBZ


for the fringe width.

Watch Video Solution

20. (a) Describe brie�y, with the help of suitable diagram, how the

transverse nature of light can be demonstrated by the phenomenon of

polarization. 

(b) When unpolarized light passes from air to a transparent medium,

under what condition does the re�ected light get polarized?

Watch Video Solution

21. State the law of radioactive decay. Plot a graph showing the number

(N) of undecayed nuclei as a function of time (t) for a given radioactive

sample having half life   

Depict in the plot the number of undecayed nuclei at 

(i)  and (ii) .

Watch Video Solution

T1 / 2

t = 3T1 / 2 t = 5T1 / 2

https://dl.doubtnut.com/l/_Lr1prDv1LRBZ
https://dl.doubtnut.com/l/_SBCq629idMWp
https://dl.doubtnut.com/l/_DaEaFqrvwWg7


22. State Biot-Savart law, giving the mathematical expression for it. 

Use this law to derive the expression for the magnetic �eld due to a

circular coil carrying current at a point along its axis. 

How does a circular loop carrying curent behave as a magnet?

Watch Video Solution

23. (a) Draw a ray diagram to show regraction of a ray of monochromatic

light passing through a glass prism. 

Deduce the expression for the refractive index of glass in terms of angle

of prism and angle of minimum deviation. 

(b) Explain brie�y how teh pheomenon of total internal re�ection is used

in �bre optics.

View Text Solution

https://dl.doubtnut.com/l/_DaEaFqrvwWg7
https://dl.doubtnut.com/l/_lqbTwBSiMk5x
https://dl.doubtnut.com/l/_NqacHroNyYe1


24. (a) Obtain lens makers formula using the expression 

  

Here the ray of light propagating from a rarer medium of refractive index

 to a denser medium of refractive index  is incident on the

convex side of sperical refracting surface of radius of curvature R. 

(b) Draw a ray diagram to show the umage formation by concave mirror

when the object is kept between its focus and the pole. Using this

diagram, derive the magni�cation formula for the image formed.

Watch Video Solution

− =
n2

v

n1

u

(n2 − n1)

R

(n1) (n2)

25. (i) with the help of a labelled diagram, describe brie�y the underlying

principle and working of a stepup transformer. 

(ii) Write any two sources of energy loss in a transformer. (iii) A step-up

transformed converts a low input voltage into a high output voltage.

Does it violate law of conservation of energy ? Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_623Nmo1a3MGF
https://dl.doubtnut.com/l/_wGG9J5pQPIYc


Set Ii Delhi Board

1. The susceptibility of a magnetic material is . What type of

material does it represent?

Watch Video Solution

1 ⋅ 9 × 10− 5

2. A plane electroagnetic wave travels in vacum along x-direction. What

can you say about the direction of electric and magnetic �eld vectors?

Watch Video Solution

3. How is forward biasing di�erent from reverse biasing in a p-n junction

diode?

Watch Video Solution

https://dl.doubtnut.com/l/_rufxz45JpgIw
https://dl.doubtnut.com/l/_0N47dV5PIq5J
https://dl.doubtnut.com/l/_QnsKPPlBTeLu


Set Iii Delhi Board

4. An electron and a photon each have a wavelength of 1.50 nm. Find (i)

their momenta, (ii) the energy of the photon and (iii) kinetic energy of the

electron.

Watch Video Solution

1. A plane electromagnetic wave travels in vacuum along y-direction. What

can you say about the direction of electric and magnetic �eld vectors?

Watch Video Solution

2. The susceptibility of a magnetic material is . What type

of material does it represent?

Watch Video Solution

−4 ⋅ 2 × 10− 6

https://dl.doubtnut.com/l/_RxcCmCs8KQJ4
https://dl.doubtnut.com/l/_LGblOQUBQjgb
https://dl.doubtnut.com/l/_UeqdjFvLCC1K
https://dl.doubtnut.com/l/_Xd0Gl3Nir8bz
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3. What is meant by depletion region in a junction diode? How is this

region formed?

Watch Video Solution

4. An electron and a photon each have a wavelength of 2.00nm. Find (i)

their momenta (ii) the energy of the photon and (iii) the kinetic energy of

electron. 

Watch Video Solution

h = 6.63 × 10− 34Js

1. Why the electric �eld at the outer surface of a hollow charged

conductor is normal to the surface?

Watch Video Solution

https://dl.doubtnut.com/l/_Xd0Gl3Nir8bz
https://dl.doubtnut.com/l/_D9WuL8k1pvdv
https://dl.doubtnut.com/l/_4HfDZGOtyqIq
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2. Derive the expression for the self inductance of a long solenoid of cross

sectional area A and length l, having n turns per unit length.

Watch Video Solution

3. The susceptibility of magnetic material is . Identify the type

of magnetic material and state its two properties.

Watch Video Solution

2.6 × 10− 5

4. Explain using a proper diagram, the mode of propagation used in the

frequency range above 40 MHz.

Watch Video Solution

https://dl.doubtnut.com/l/_xJ4zPj5ThUKf
https://dl.doubtnut.com/l/_QCwZDSSrvvr6
https://dl.doubtnut.com/l/_4QNCFuBu2HSk


Physics Theory Set I

1. Justify that electrostatic potential is constant throughout the volume

of charged conductor and has same value on its surface as inside it.

Watch Video Solution

2. The relative magnetic permeability of a magnetic material is 800.

Identify the nature of magnetic material and state its two properties.

Watch Video Solution

3. De�ne mutual inductance between two long coaxial solenoids. Find out

the expression for the mutual of inner solenoid of length 1 having the

radius  and the number of turns  per unit length due to the second

other solenoid of same length and  number of turns per unit length.

Watch Video Solution

r1 n1

n2

https://dl.doubtnut.com/l/_nLQjYyIhZLDw
https://dl.doubtnut.com/l/_F2oLT4uFhXni
https://dl.doubtnut.com/l/_8sty6SiZ5Dha


1. Two wires of equal length one of copper and other of manganin have

the same resistance. Which wire is thicker?

Watch Video Solution

2. What are the directions of electric and magnetic �eld vectors relative

to each other and relative to the direction of propagation of

electromagnetic waves ?

Watch Video Solution

3. How does the angular separation between frings in single-slit

di�raction experiment change when the distance of separation between

the slit and screen is doubled ?

Watch Video Solution

https://dl.doubtnut.com/l/_CyUuASEhS28n
https://dl.doubtnut.com/l/_1UUC5B5cULCg
https://dl.doubtnut.com/l/_0JM3chfLeKVX


4. For the same angle of incidence in media P,Q and R, the angles of

refraction are  respectively. In which medium will the

velocity of light be minimum?

Watch Video Solution

35∘ , 25∘ , 15∘

5. A proton and an electron have same kinetic energy. Which one has

greater de-Broglie wavelength and why ?

Watch Video Solution

6. Mention two characteristic properties of the material suitable for

making core of a transformer.

Watch Video Solution

https://dl.doubtnut.com/l/_FxaxJ0mhXgpP
https://dl.doubtnut.com/l/_QFojoNXoYtyt
https://dl.doubtnut.com/l/_NPKplq3bi3Qm


7. A charge q is placed at the centre of a cube of side  what is the electric

�ux passing through two opposite faces of the cube ?

Watch Video Solution

l

8. An electric dipole is held in a uniform electric �eld. 

(i) Show that the net force acting on it is zero. 

(ii) The dipole is aligned parallel to the �eld. Find the work done in

rotating it through the angle fo .

Watch Video Solution

180∘

9. A capacitor of capacitance 'C' is being charged by connecting it across a

dc source along with an ammeter. Will the ammeter show a momentary

de�ection during the process of charging? If so, how would you explain

this momentary de�ection and the resulting continuity of current in the

circuit? Write the expression for the current inside the capacitor.

Watch Video Solution

https://dl.doubtnut.com/l/_6hjMqOiiqi5C
https://dl.doubtnut.com/l/_rtYue61x40m7
https://dl.doubtnut.com/l/_fO5Qe86ataLM


Watch Video Solution

10. Explain the scattering of light with an example.

Watch Video Solution

11. Describe brie�y with the help of a circuit diagram, how the �ow of

current carriers in a p-n-p transistor is regulated with emitter-base

junction forward biased and base-collector junction reverse biased.

Watch Video Solution

12. A light bulb is rated 100 W for 220 V ac supply of 50 Hz. Calculate 

(i) the resistance of the bulb, 

(ii) the rms current through the bulb.

Watch Video Solution

https://dl.doubtnut.com/l/_fO5Qe86ataLM
https://dl.doubtnut.com/l/_ORl8SMNzB7y4
https://dl.doubtnut.com/l/_sYgtZsfb9FBM
https://dl.doubtnut.com/l/_cfcs115NQ38y


13. An alternating voltage given by  is connected across

a pure resistor of 50 ohm. Find (i) the frequency of the source. (ii) the rms

current thought the resistor.

Watch Video Solution

V = 140 sin 314t

14. A circular coil of N turns and radius R carries a current I. It is unwound

and rewound to make another coil of radius  Current I remaining

the same. Calculate the ratio of the magnetic moments of the new coil

and the original coil.

Watch Video Solution

R/2.

15. Deduce the expression for the electrostatic energy stored in a

capacitor of capacitance 'C' and having charge 'Q'. 

How will the (i) energy stored and (ii) the electric �eld inside capacitor be

a�ected when it is completely �lled with a dielectric material of dielectric

constant 'K'?

https://dl.doubtnut.com/l/_GhbgGpK0mI4C
https://dl.doubtnut.com/l/_ohYxxjNgsTGH
https://dl.doubtnut.com/l/_qUDFIXJGlx6Z


Watch Video Solution

16. Explain thermionic emission, �eld emission and photoelectric

emission.

Watch Video Solution

17. Obtain the resonant frequency  of a series LCR circuit withL = 2.0

H, C = 32  and R = 10 ohm. What is the Q value of this circuit ?

Watch Video Solution

(ωr)

μF

18. Mention three di�erent modes of propagation used in

communications system. Explain with the help of a diagram how long

distance communication can be achieved by ionospheric re�ection of

radio waves?

Watch Video Solution

https://dl.doubtnut.com/l/_qUDFIXJGlx6Z
https://dl.doubtnut.com/l/_oI30KULWIWky
https://dl.doubtnut.com/l/_r0cPylbTVn4R
https://dl.doubtnut.com/l/_sbhPckT8OsWN


19. Draw a plot of potential energy of a pair of nucleons as a function of

their separations. Mark the regions where the nuclear force is (i)

attractive and (ii) repulsive. Write any two characteristic features of

nuclear forces.

Watch Video Solution

20. In a Geiger- Marsden experiment, calculate the distance of closest

approach to the nucleus of Z=80, when an  particle of 8 Me V energy

impinges on it before it comes momentarily to rest and reverses its

direction. 

How will the distance of closest approach be a�ected when the kinetic

energy of the  particle is doubled ?

Watch Video Solution

α

α −

https://dl.doubtnut.com/l/_sbhPckT8OsWN
https://dl.doubtnut.com/l/_yZJY5mb4rUVr
https://dl.doubtnut.com/l/_KRJZzW92nOj5


21. The ground state energy of hydrogen atom is . If an electron

makes a transition form an energy level  to , calculate

the wavelength of spectral line emitted. To which series of hydrogen

spectrum does this wavelength belongs?

Watch Video Solution

−13.6eV

−0.85eV −3.4eV

22. De�ne relaxation time of the free electrons drifting in conductor. How

is it related to the drift velocity of free electrons? Use this relation to

deduce the expression for the electrical resistivity of the material.

Watch Video Solution

23. Answer the following: 

(a) In Young's double slit experiment, derive the condition for (i)

constructive interference and (ii) destructive interference at a point on

the screen. 

(b) A beam of light consisting of two wavelengths, 800 nm and 600 nm is

https://dl.doubtnut.com/l/_ezuKjjHZDgbo
https://dl.doubtnut.com/l/_JsSpuahs0MYN
https://dl.doubtnut.com/l/_uDEvc2d2Qcr2


used to obtain the interference fringes in a Young's double slit

experiment on a screen placed 1.4 m away. If the two slits are separated

by 0.28 mm, calculate the least distance from the central bright maximum

where the bright fringes of the two wavelengths coincide.

Watch Video Solution

24. (a) How does an unpolarized light incident on polaroid get polarized ?

Describe brie�y, with the help of necessary diagram, the polarization of

light by re�ection from a transparent medium. (b) Two polaroids 'A' and 'B'

are kept in crossed position. How should a third polaroid 'C' be placed

between them so that the inlensity of polarized light transmitted by

polaroid B reduces to  of the intensity of unpolarized incident on A?

Watch Video Solution

1/8th

25. (a) Write the expression for the force, , acting on a charged particle

of charge 'q', moving with a velocity  in the presence of both electric

→
F

→
V

https://dl.doubtnut.com/l/_uDEvc2d2Qcr2
https://dl.doubtnut.com/l/_GmTITaVZkVcL
https://dl.doubtnut.com/l/_UWoptnxg4GuG


�eld  and magnetic �eld . Obtain the condition under which the

particle moves unde�ected through the �elds. 

(b) A rectangular loop of size  carrying a steady current I is placed in

a uniform magnetic �eld . Prove that the torque  acting on the loop

is given by 

 is the magnetic moment of the loop.

Watch Video Solution

→
E

→
B

l × b

→
B

→
τ

→
τ =

→
m ×

→
B ,  where 

→
m

26. (a) Explain, giving reasons, the basic di�erence in converting

galvanometer into (i) a voltmeter and (ii) an ammeter. 

(b) Two long straight parallel conductors carrying steady currents

 are separated by a distance 'd'. Explain brie�y, with the help of

a suitable diagram, how the magnetic �eld due to one conductor acts on

the other. Hence deduce the expression for the force acting between the

two conductors. Mention the nature of this force.

Watch Video Solution

I1 and I2

https://dl.doubtnut.com/l/_UWoptnxg4GuG
https://dl.doubtnut.com/l/_gnipVtbvCYID


Physics Theory Set Ii

1. An electric dipole of diople moment  is enclosed by a

closed surface. What is the net electric �ux coming out of the surface ?

Watch Video Solution

20 × 10− 6Cm

2. In a single slit di�raction experiment, the width of the slit is made

double the original width. How does this a�ect the size and intensity of

the central di�raction band ?

Watch Video Solution

3. A light bulb is rated 200 W for 220 V supply at 50 Hz. Calculate

resistance of the bulb and rms current through the bulb.

Watch Video Solution

https://dl.doubtnut.com/l/_wVZxQDZBAYGC
https://dl.doubtnut.com/l/_8nsJAtUBjt34
https://dl.doubtnut.com/l/_tMUCFsg5P0E0


4. An alternating voltage given by 

 is connected across a pure resistor of 40 ohm. Find

frequency of source and rms current through the bulb.

Watch Video Solution

E = 280 sin 50πt

5. In a Geiger - Marsden experiment, calculate the distance of closest

approach to the nucleus of Z=75, when an  - particle of 5 Me V enery

impinges on it before it comes momentarily to rest and reverses its

direction. 

How will the distance of closest approach be a�ected when the kinetic

energy of the -particle is doubled ?

Watch Video Solution

α

α

6. The ground state energy of hydrogen atom is -13.6eV. If an electron

makes a transition from an energy level -0.85 eV to -1.51 eV, calculate the

https://dl.doubtnut.com/l/_zdADpi6iRLLV
https://dl.doubtnut.com/l/_jX67M2Eu6q7a
https://dl.doubtnut.com/l/_7QSOysjvEuB2
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wavelength of spectral line emitted. To which series of hydrogen

spectrum does this wavelength belongs?

Watch Video Solution

1. How does the fringe width, in Young's double-slit experiment, change

when the distance of separation between the slits and screen is doubled

?

Watch Video Solution

2. The speed of an electromagnetic wave in a material medium is given by

 m being the permeability of the medium and e its

permittivity. How does its frequency change ?

Watch Video Solution

n = ,
1

√με

https://dl.doubtnut.com/l/_7QSOysjvEuB2
https://dl.doubtnut.com/l/_AVFko44GOIil
https://dl.doubtnut.com/l/_ff5aH2N0FhnC
https://dl.doubtnut.com/l/_1FoLPpnSFADn


3. Mention two characteristic properties of the material suitable for

making core of a transformer.

Watch Video Solution

4. A proton and an electron have same kinetic energy. Which one has

greater de-Broglie wavelength and why ?

Watch Video Solution

5. A circular coil of closely wound N terns and radius r carriers a current I. 

Write the expressions for the following : 

(i) the magnetic �eld at its centre 

(ii) the magnetic moment of this coil

Watch Video Solution

https://dl.doubtnut.com/l/_1FoLPpnSFADn
https://dl.doubtnut.com/l/_6Xo9TikwJoOc
https://dl.doubtnut.com/l/_UHCRnX0OqiRP


6. A light bulb is rated 150 W for 220 V ac supply of 60 Hz. Calculate 

(i) the resistance of the bulb, 

(ii) the rms current through the bulb.

Watch Video Solution

7. An alternating voltage given by  is connected across a

pure resistor of  Find  

(i) the frequency of the source. 

(ii) the rms current through the resistor.

Watch Video Solution

V = 70 sin 100πt

25Ω.

8. An electric dipole is held in a uniform electric �eld. 

(i) Show that the net force acting on it is zero. 

(ii) The dipole is aligned parallel to the �eld. Find the work done in

rotating it through the angle fo .

Watch Video Solution

180∘

https://dl.doubtnut.com/l/_aoXQv5e4a7QL
https://dl.doubtnut.com/l/_H5aQ6SWz3sS1
https://dl.doubtnut.com/l/_aIE01Bd7dCPf
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Watch Video Solution

9. Explain brie�y the following terms used in communication system : 

(i) Transducer 

(ii) Repeater

Watch Video Solution

1. What are permanent magnets? Give one example.

Watch Video Solution

2. What is the geometrical shape of equipotential surfaces due to a single

isolated charge ?

Watch Video Solution

https://dl.doubtnut.com/l/_aIE01Bd7dCPf
https://dl.doubtnut.com/l/_3OxMmn1zqWKE
https://dl.doubtnut.com/l/_mwqKzZcc0O7x
https://dl.doubtnut.com/l/_odVb8Hef3rCO
https://dl.doubtnut.com/l/_Zt3V3bJKxRxY


3. Which of the following waves can be polarized (i) Heat waves (ii) Sound

waves?

Watch Video Solution

4. A capacitor has been charged by ad.c. source. What are the magnitudes

of conduction and displacement currents, when it is fully charged?

Watch Video Solution

5. The relation between angle of incidence , angle of prism  and angle

of minimum deviation for a triangular prism is.

Watch Video Solution

i A

6. The graph of Fig. shows the variation of photoelectric current (I) versus

applied voltage (V) for the two di�erent photosensitive materials for two

https://dl.doubtnut.com/l/_Zt3V3bJKxRxY
https://dl.doubtnut.com/l/_X9MbesH5htW8
https://dl.doubtnut.com/l/_FewM2j2z2s3T
https://dl.doubtnut.com/l/_JmHuKCT5KVio


di�erent intensities of the incident radiation. Identify the pairs of curves

that correspond to di�erent materials but same intensity of incident

radiation. 

Watch Video Solution

7. A 10 V battery of negilgible internal resistance is connected across a

200V battery and a resistance of  as shown in �gure. 38Ω

https://dl.doubtnut.com/l/_JmHuKCT5KVio
https://dl.doubtnut.com/l/_hHlvDP3qR3EG


. Find the

value of current in the circuit.

Watch Video Solution

8. The emf of a cell is always greater than its terminal voltage. Why? Give

reason.

Watch Video Solution

9. What is the relation between refractive index and critical angle for a

given pair of optical media ?

https://dl.doubtnut.com/l/_hHlvDP3qR3EG
https://dl.doubtnut.com/l/_roFVZxoyfbtP
https://dl.doubtnut.com/l/_BQo6VNyA4fUA


Watch Video Solution

10. State Lenz's Law. 

A metallic rod held horizontally along east-west direction, is allowed to

fall under gravity. Will there be an emf induced at its ends? Justify your

answer.

Watch Video Solution

11. A convex lens of focal length  is placed co-axially in contact with a

concave lens of focal length . Determine the power of the

combination. Will the system be converging or diverging in nature ?

Watch Video Solution

25cm

20cm

12. An ammeter of resistance  can measure current upto .  

(a) What must be the value of shunt resistance to enable the ammeter to

0 ⋅ 80Ω 1 ⋅ 0A

https://dl.doubtnut.com/l/_BQo6VNyA4fUA
https://dl.doubtnut.com/l/_tFNWht98FsJm
https://dl.doubtnut.com/l/_vpMswWlbLpj7
https://dl.doubtnut.com/l/_e4bSlhhgZwOJ


measure current upto ?  

(b) What is the combined resistance of the ammeter and the shunt?

Watch Video Solution

5 ⋅ 0A

13. In the given circuit diagram, a voltmeter 'V' is connected across a lamp

'L'. How would (i) the brightness of the lamp and (ii) voltmeter reading 'V'

be a�ected, if the value of resistance 'R' is decreased ? Justify your answer.

Watch Video Solution

14. (a) An EM wave is travelling in a medium with a velocity .Draw

a sketch showing the propagation of the EM wave, indicating the

direction of the oscillating electric and magnetic �elds. 

(b) How are the magnitudes of the electric and magnetic �elds related to

the velocity of the EM wave?

Watch Video Solution

→
v = vî

https://dl.doubtnut.com/l/_e4bSlhhgZwOJ
https://dl.doubtnut.com/l/_QFggAO1X3lPs
https://dl.doubtnut.com/l/_x0CHc9XIMxnO
https://dl.doubtnut.com/l/_unZYOgIYY94z


15. Explain, with the help of a circuit diagram, the working of a photo

diaode. Write brie�y how it is used to detect the optical signals.

Watch Video Solution

16. Mention the important considerations required while fabricating a p-n

junction diode to be used as light emitting diode (LED). What should be

the order of the band gap of an LED if it is required to emit light in the

visible region.

Watch Video Solution

17. Write three important factors which justify the need of modulating a

message signal. 

Show diagrammatically how an amplitude modulated wave is obtained

when a modulating signal is superimposed on a carrier wave.

Watch Video Solution

https://dl.doubtnut.com/l/_unZYOgIYY94z
https://dl.doubtnut.com/l/_ejQDZW372CtO
https://dl.doubtnut.com/l/_EkBghYzbDtf4
https://dl.doubtnut.com/l/_902yvI5shb3B


18. Calculate the capacity of unknown capacitance is connected acrosss a

battery of V volts. The charge stored in it is . When potential

across the capacitor is reduced by 120V, the charge stored in it becomes

.  

Calculate (i) the potential V and unknown capacitance C. (ii) What will be

the charge stored in the capacitor. If the voltage applied had increased by

120 V

Watch Video Solution

360μC

120μC

19. In a typical unclear reaction, e.g. 

,  

although number of nucleons is conserved is conserved, yet energy is

released. How ? Explain. 

(b) Show that nuclear dendity in a given nucleus is independent of mass

number A.

Watch Video Solution

2
1H + 2

1H → 3
2He + n + 3.27MeV

https://dl.doubtnut.com/l/_902yvI5shb3B
https://dl.doubtnut.com/l/_i3sqiKS1QcTh
https://dl.doubtnut.com/l/_wQ03My4tLfGc


20. (a) Why photoelectric e�ect cannot be explained on the basis of wave

nature of light? 

(b) Write the basic features of photon picture of electromagnetic

radiation on which Einstein's photoelectric equation is based.

Watch Video Solution

21. Using Bohr's postulates, obtain the expression for the total energy of

the electron in the stationary states of the hydrogen atom. Hence draw

the energy level diagram showing how the line spectra corresponding to

Balmer series occur due to transition between energy levels.

Watch Video Solution

22. Two wavelengths of sodium light 590 nm and 596 nm are used, in turn,

to study the di�raction taking place at a single slit of aperture

 The distance between the slit and the screen is 1.5 m.2 × 10− 4m.

https://dl.doubtnut.com/l/_wQ03My4tLfGc
https://dl.doubtnut.com/l/_EuEfWdslXTK1
https://dl.doubtnut.com/l/_9mzOVnq9eUeV


Calculate the separation between the positions of the �rst maxima of the

di�raction pattern obtained in the two cases.

Watch Video Solution

23. In a series LCR circuit connected to an ac source of variable frequency

and voltage  draw a plot showing the variation of current

(I) with angular frequency  for two di�erent values of resistance

. Write the condition under which the

phenomenon of resonance occurs. For which value of the resistance out

of the two curves, a sharper resonance is produced ? De�ne Q-factor of

the circuit and give its signi�cance.

Watch Video Solution

v = vm sinωt,

(ω)

R1 and R2(R1 > R2)

24. While travelling back to his residence in the car, Dr. Pathak was caught

up in a thunderstorm. It became very dark. He stopped driving the car the

waited for thunderstom to stop. Suddenly he noticed a child walking

alone on the road. He asked the boy to come inside the car till the

https://dl.doubtnut.com/l/_9mzOVnq9eUeV
https://dl.doubtnut.com/l/_nA6sAlQQGgYU
https://dl.doubtnut.com/l/_t9YlHZ16d7QD


thunderstorm stopped. Dr. Pathak dropped the boy at his residence. The

boy insisted that Dr. Pathak should meet hsi parents. The parents

expressed their gratitude to Dr. Pathak for his concern for safety of the

child. 

Answer the following questions based on the above information: 

(a) Why is it safer to sit inside a car during a thunderstorm? 

(b) Which two values are displayed by Dr. Pathak in his actions? 

(c ) Which values are re�ected in parents response to Dr. Pathak ? 

(d) Give an example of a similar action on your part in the past from

everyday life.

Watch Video Solution

25. (a) State Huygen's principle . Using this principle draw a diagram to

show how a plane wave front incident at the interface of the media gets

refracted when it propagates from a rarer to a denser medium. Hence

verify Snell's law of refraction. 

(b) When monochromatic light travels from a rarer to a denser medium,

explain the following, giving reasons- 

https://dl.doubtnut.com/l/_t9YlHZ16d7QD
https://dl.doubtnut.com/l/_ZlqQA1z2AAKU
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(i) Is the frequency of re�ected and refracted light same as the frequency

of incident light? 

(ii) Does the decrease in speed imply a reduction in the energy carried by

light wave?

Watch Video Solution

26. State the working principle of potentiometer. With the help of the

circuit diagram, explain how a potentiometer is used to compare the

emf's of two primay cells. Obtain the required expression used for

comparing the emfs. Write two possible causes for one sided de�ection in

a potentiometer experiment.

Watch Video Solution

https://dl.doubtnut.com/l/_ZlqQA1z2AAKU
https://dl.doubtnut.com/l/_k0YY5iSPcJd0


1. A cell of emf 'E' and internal resistance 'r' draws a current 'I'. Write the

relation between terminal voltage 'V' in terms of E, I and r.

Watch Video Solution

2. Which of the following substances are diamagnetic? 

Bi, Al, Na, Cu, Ca and Ni.

Watch Video Solution

3. A heating element is marked 210 V, 630 W. What is the value of the

current drawn by the element when connected to a 210 V dc source ?

Watch Video Solution

4. An ammeter of resistance 1 Ohm can measure current upto 1.0 A. (i)

What must be the value of the shunt resistance to enable the ammeter to

https://dl.doubtnut.com/l/_YjnroleVwsIb
https://dl.doubtnut.com/l/_7F2huxIrasHX
https://dl.doubtnut.com/l/_LgykZMZlePvi
https://dl.doubtnut.com/l/_7aGLaStaNHEX


measure upto 5.0 A? (ii) What is the combined resistance of the ammeter

and the shunt?

Watch Video Solution

5. A convex lens of focal length  is placed co-axially in contact with a

concave lens of focal length . Determine the power of the

combination. Will the system be converging or diverging in nature ?

Watch Video Solution

25cm

20cm

6. Using Bohr's postulates, obtain the expressions for (i) kinetic energy

and (ii) potential energy of the electron in stationary state of hydrogen

atom. 

Draw the energy level diagram showing how the transitions between

energy levels result in the appearance of Lymann Series.

Watch Video Solution

https://dl.doubtnut.com/l/_7aGLaStaNHEX
https://dl.doubtnut.com/l/_jAkHnWWyTytw
https://dl.doubtnut.com/l/_ipZdCMqYpDSS
https://dl.doubtnut.com/l/_DGqugXMUHwvf
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7. Distinguish between 'sky waves' and 'space waves' modes of

propagation in communication system. 

(a) Why is sky wave mode propagation restricted to frequencies upto 40

MHz? 

Watch Video Solution

1. Which of the following substances are para-magnetic? 

Bi, Al, Cu, Pb, Ni

Watch Video Solution

2. An ammeter of resistance  can measure current upto 1.0 A.

Calculate (i) The shunt resistance required to enable the ammeter to

measure current upto 5.0 A (ii) The combined resistance of the ammeter

and the shunt.

0.6Ω

https://dl.doubtnut.com/l/_DGqugXMUHwvf
https://dl.doubtnut.com/l/_NQUfVxGPTfJl
https://dl.doubtnut.com/l/_FNp1LkT3LSR4


Watch Video Solution

3. A convex lens of focal length 30 cm is placed coaxially in contact with a

concave lens of focal length 40 cm. Determine the power of the

combination. Will the system be converging or diverging in nature?

Watch Video Solution

4. A capacitor of unknown capacitance is connected across a battery of V

volts. The charge stored in it is 300 C. When potential across the

capacitor is reduced by 100 V, the charge stored in it becomes 100 C.

Calculate the potential V and the unknown capacitance. What will be the

charge stored in the capacitor if the voltage applied had increased by

100V?

Watch Video Solution

μ

μ

https://dl.doubtnut.com/l/_FNp1LkT3LSR4
https://dl.doubtnut.com/l/_bkikDo1um0AY
https://dl.doubtnut.com/l/_VkgRt9FrnbrB
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5. Two wavelengths of sodium light 590 nm and 596 nm are used , in turn,

to study the di�raction taking place due to a single slit of aperture

. The distance between the slit and the screen is 1.8m.

Calculate the separation between the positions of the �rst maxima of the

di�raction pattern obtained in the two cases.

Watch Video Solution

1 × 10− 4m

6. (a) In a nuclear reaction  MeV,

though the number of nucleons is conserved on both sides of the

reaction, yet the energy is released. How? Explain. 

(b) Draw a plot of potential energy between a pair of nucleons as a

function of their separation. Mark the regions where potential energy is

(i) positive and (ii) negative.

Watch Video Solution

3
2He + 3

2He → 4
2He + 1

1H + 1
1H + 12.86

https://dl.doubtnut.com/l/_0tqCBdR4vqli
https://dl.doubtnut.com/l/_dysIliB9Y0lA


1. De�ne the term 'mobility' of charge carriers. Write its S.I. unit.

Watch Video Solution

2. A modulating signal is a square wave as shown in �gure. 

  

The carrier wave is given by 

.  

The modulation index is

Watch Video Solution

c(t) = 2 sin(8πt)volt

3. For any charge con�guration, equipotential surface through a point is

normal to the electric �eld. Justify.

Watch Video Solution

https://dl.doubtnut.com/l/_FVVQZEOAVn3j
https://dl.doubtnut.com/l/_wHShDev8EmH8
https://dl.doubtnut.com/l/_lJC9l4Wc2UdA


4. Two spherical bobs, one metallic and other of glass, of the same size

are allowed to fall freely from the same height above the ground. Which

of the two would reach the ground earlier and why ?

Watch Video Solution

5. Show variation of resistivity of copper as a function of temperature in a

graph.

Watch Video Solution

6. A convex lens is placed in contact with a plane mirror. An axial point

object at a distance of  from this combination, has its image

coinciding with itself. What is the focal length of the convex lens ?

Watch Video Solution

20cm

https://dl.doubtnut.com/l/_lJC9l4Wc2UdA
https://dl.doubtnut.com/l/_dYzQfJNb9ePM
https://dl.doubtnut.com/l/_0et2eQOeyYcR
https://dl.doubtnut.com/l/_JFLYi5zCYU4X
https://dl.doubtnut.com/l/_zvYE54M45h8y


7. Write an expression in a vector form for the Lorentz magnetic force 

on a charge Q moving with velocity  in a magnetic �eld . What is the

direction of the magnetic force?

Watch Video Solution

→
F

→
V

→
B

8. Out of the two magnetic materials. 'A' has relative permeability slightly

greater than unity while 'B' has less than unity. Identify the nature of

materials 'A' and 'B'. Will their susceptibilities be positive or negative?

Watch Video Solution

9. Given a uniform electric �eld , �nd the �ux of this

�eld through a square of 10cm on a side whose plane is parallel to the y -

z plane. What would be the �ux through the same square if the plane

makes a  angle with the x-axis?

Watch Video Solution

→
E = 5 × 103 îN /C

30∘

https://dl.doubtnut.com/l/_zvYE54M45h8y
https://dl.doubtnut.com/l/_70vv55OUajbo
https://dl.doubtnut.com/l/_ZkyHxADUhLgy


10. For a single slit of width ''a'' the �rst minimum of the interference

pattern of a monochromatic light of wavelength e occurs at an angle of

. At the same angle of , we get a maximum for two narrow slits

separated by distance ''a''. Explain.

Watch Video Solution

λ

a

λ

a

11. Write the truth table for the combination of the getes shown. Name

the gates used.

Watch Video Solution

12. Identify the logic gates marked P and Q in the circuit Fig. Write the

truth table for this combination. 

https://dl.doubtnut.com/l/_EoK86KBrxTgs
https://dl.doubtnut.com/l/_v6kqcRefsFjU
https://dl.doubtnut.com/l/_PPJ5W2DJJVgQ


Watch Video Solution

13. A proton and deuteron are accelerated through the same accelerating

potential. Which one of the two has (a) greater value of de-Broglie

wavelength associated with it, and (b) less momentum? Give reasons to

justify your answer.

Watch Video Solution

14. (i) Mono chromatic light of frequency  is produced by a

laser. The power emitted is . Estimate the number of

photons emitted per second on an average by the source. 

(ii) Draw a plot showing the variation of photoelectric current versus the

intensity of incident radiation on a given photosensitive surface.

Watch Video Solution

6.0 × 1014Hz

2.0 × 10− 3W

https://dl.doubtnut.com/l/_PPJ5W2DJJVgQ
https://dl.doubtnut.com/l/_BBbyyVFFdML7
https://dl.doubtnut.com/l/_F6t4XMMNsAUm


15. A 12.5 eV electron beam is used to bombard gaseous hydrogen at

room temperature. Upto which energy. Level the hydrogen atoms would

be excited ? Calculate the wavelengths of the �rst memeber of Lyman and

�rst member of Balmer series.

Watch Video Solution

16. When Sunita, a class XII student, came to know that her parents are

planning to rent out the top �oor of their house to a mobile company

she protested. She tried hard to convince her parents that this move

would be a health hazard. 

(i) Ultimately her parents agreed. 

(1) In what way can the setting up to transmission tower by a mobile

company in a residential colony prove to be injurious to health? 

(2) By objective to this move the parents, what value did Sunita display? 

(3) Estimate the range of e.m. waves which can be transmitted by an

antenna of height 20m. (Given radius of the earth = 6400 km).

Watch Video Solution

https://dl.doubtnut.com/l/_ouvuq9fxsBiJ
https://dl.doubtnut.com/l/_gVWfZke5xX4P


17. A potentiometer wire of length 1 m has a resistance of . It is

connected to a 6V battery in series with a resistance of . Determine the

emf of the primary cell which gives a balance point at 40cm.

Watch Video Solution

10Ω

5Ω

18. (a) Draw a labelled ray diagram showing the formation of a �nal image

by a compound microscope at least distance of distinct vision. 

(b) The total magni�cation produced by a compound microscope is 20.

The magni�cation produced by the piece is 5. The microscope is focused

on a certain object. The distance between the objective and eyepiece is

observed to be 14cm. If least distance of distinct vision is 20cm, calculate

the focal length of the objective and the eye piece.

Watch Video Solution

https://dl.doubtnut.com/l/_gVWfZke5xX4P
https://dl.doubtnut.com/l/_NmSEbsDc9aZn
https://dl.doubtnut.com/l/_00ZIVLQEaG11


19. (a) A mobile phone lies along the principal axis of a concave mirror.

Show, with the help of a suitable diagram, the formation of its image.

Explain why magni�cation is not uniform. 

(b) Suppose the lower half of the concave mirror's re�ecting surface is

covered with an opaque material. What e�ect this will have on the image

of the object? Explain.

Watch Video Solution

20. Derive an expression for the magnetic moment  of an electron

revolving around the nucleus in termsof its angular momentum .

What is the direction of the magnetic moment of the electron with

respect to its angular momentum?

Watch Video Solution

(
→
μ )

(
→
l )

21. (a) State Ampere's circuital law, expressing it in the integral form. 

(b) Two long coaxial inlsulated soenoids,  and  of equal lengths areS1 S2

https://dl.doubtnut.com/l/_dUiN9DIC3sIQ
https://dl.doubtnut.com/l/_CiLEnx9fcNfU
https://dl.doubtnut.com/l/_vd4g9UV5KXMt


would one over the other as shown in the �gure. A steady current ''I''

�ows through the inner solenoid  to the other end B, which is

connected to the outer solenoid  through which the same current ''I''

�ows in the opposite direction so as the come out at end A. If  and 

are the number of turns per unit length, �nd the magnitude and

direction of the net magnetic �eld at a point 

(i) inside on the axis and 

(ii) outside the combined system.

View Text Solution

S1

S2

n1 n2

22. Answer the following : 

(a) Name the em waves which are suitable for radar system used in

aircraft navigation. Write the range of frequencey of these waves. 

(b) If the earth did not have atmosphere, would its average surface

temperature be higher or lower than what it is now? Explain

Watch Video Solution

https://dl.doubtnut.com/l/_vd4g9UV5KXMt
https://dl.doubtnut.com/l/_EONd4BkeBng2
https://dl.doubtnut.com/l/_qdjVPjPmiMOq


23. Deduce the expression,  for the law of radioactive decay.

Watch Video Solution

N = N −λt
0

24. (a) How does one demonstrate, using a suitable diagram, that

unpolarised light when passed through a Polaroid gets polarised? 

(b) A beam of unpolarised light is incident a glass-air interface. Show

using a suitable ray diagram, that light re�ected from the interface is

totally polarised, when , when  is the refractive index of glass

with respect to air and , is the Brewster's angle.

Watch Video Solution

μ = tan iB μ

iB

25. (a) Describe a simple experiment (or activity) to show that the polarity

of emf induced in a coil is always such that it tends to produce a current

which opposes the change of magnetic �ux that produces it. 

(b) The current �owing through an inductor of self inductance L is

continuously increasing. Plot a graph showing the variation of 

(i) Magnetic �ux versus the current 

https://dl.doubtnut.com/l/_qdjVPjPmiMOq
https://dl.doubtnut.com/l/_9OgKSBB71qbI
https://dl.doubtnut.com/l/_f1uP1fKsUyx3


(ii) Induced emf versus dI/Dt 

(iii) Magnetic potential energy stored versus the current.

Watch Video Solution

26. Draw a schematic sketch of an generator describing its basic

elements. State brie�y its working principle. Show a plot of variation of 

(i) Magnetic �ux and 

(ii) Alternating emf versus time generated by a loop of wire rotating in a

magnetic �eld. 

(b) Why is choke coil needed in the use of �uorescent tubes with ac

mains?

Watch Video Solution

27. Using the necessary circuit diagram, show how the V-I characteristics

of a p-n junction are obtained in (i) forward biasing (ii) Reverse biasing.

How are these characteristics made use of in recti�cation?

W t h Vid S l ti

https://dl.doubtnut.com/l/_f1uP1fKsUyx3
https://dl.doubtnut.com/l/_VON0FGpf5IWP
https://dl.doubtnut.com/l/_BqYgivTcSxY7


Set Ii Delhi Board

Watch Video Solution

28. (a) Di�erentiate between three segments of a transistor on the basis

of their size and level of doping. 

(b) How is a transistor biased to be in active state? 

(c) With the help of a necessary circuit diagram, describe brie�y how n-p-n

transistor in CE con�guration ampli�es a small sinusoidal input voltage.

Write the expression for the ac current gain.

Watch Video Solution

1. The carrier wave is represented by 

 volt 

A modulating signal is a square wave as shown in �gure. Determine

modulation index.

Watch Video Solution

C(t) = 5 sin(10πt)

https://dl.doubtnut.com/l/_BqYgivTcSxY7
https://dl.doubtnut.com/l/_4kytdk9DltM3
https://dl.doubtnut.com/l/_laxiGmj42W9K


2. A proton and alpha particle are accelerated through the same

accelerating potential. Which one of the two has (a) greater value of de-

broglie wavelength associated with it, and (b) less kinetic energy? justify

your answer.

Watch Video Solution

3. Given a uniform electric �eld  �nd the �ux of this

�eld through a square of side 20cm, whose plane is parallel to the y-z

plane. What would be the �ux through the same square, if the plane

makes an angle of  with the x axis?

Watch Video Solution

E = 2 × 103 îN /C

30∘

4. A  beam of electrons is used to bombard gaseous hydrogen

atom at room temperature. Up to which energy level the hydrogen atoms

would be excited? 

12.9eV

https://dl.doubtnut.com/l/_laxiGmj42W9K
https://dl.doubtnut.com/l/_I3JcT6pbLE1l
https://dl.doubtnut.com/l/_HUou09Sk7WcD
https://dl.doubtnut.com/l/_pS2IpoVFHsbr


Set Iii Delhi Board

Calculate the wavelength of the �rst member of Paschen series and �rst

member of Balmer series.

Watch Video Solution

5. Asnwer the following : 

(a) Name the em waves which are used for the treatment of certain forms

of cancer. Write their frequency range. 

(b) Thin ozone layer on top of stratosphere is crucial for human survival.

Why ? 

(c) Why is the amount of the momentum transferred by the em waves

incident on the surface so small?

Watch Video Solution

https://dl.doubtnut.com/l/_pS2IpoVFHsbr
https://dl.doubtnut.com/l/_5Ir1Ogf0kjSy


1. Explain the term 'drift velocity' of electrons in a conductor. Hence

obtain the expression for the current through a conductor in terms of

'drift velocity'.

Watch Video Solution

2. The carrier wave of a signal is given by C(t) = volt.  

The modulating signal is a square wave as shown. Find its modulation

index.

Watch Video Solution

3 sin(8πt)

3. Plot a graph showing variation of current versus voltage for the

material Ga.

Watch Video Solution

https://dl.doubtnut.com/l/_i8Zmx9I2CZLz
https://dl.doubtnut.com/l/_7Ro3TDEjUQMP
https://dl.doubtnut.com/l/_bbCbE97c0iNS


4. An electric dipole of length 1cm, which places with its axis making an

angle of  with uniform electric �eld, experience a torque ot ,

Calculate potential energy.

Watch Video Solution

60∘ 6√3Nm

5. A proton and alpha particle are accelerated through the same

accelerating potential. Which one of the two has (a) greater value of de-

broglie wavelength associated with it, and (b) less kinetic energy? justify

your answer.

Watch Video Solution

6. Given a uniform electric �eld . Find the �ux of this

�eld through a square of side 5cm on a side whose plane is parallel to the

y-z plane. What would be the �ux through the same square, if the plane

makes a  angle of with the x-axis?

Watch Video Solution

→
E = 4 × 103 îN /C

30∘

https://dl.doubtnut.com/l/_hDNjUcYaWI5U
https://dl.doubtnut.com/l/_KylC3pQCAvoP
https://dl.doubtnut.com/l/_GqN9zWhyjRYK


Section A

Section B

Watch Video Solution

1. Name the two basic modes of communication. Which one is used for

telephonic communication?

Watch Video Solution

2. Why do the electrostatic �eld lines not form closed loops ?

Watch Video Solution

1. When an election in hydrogen atom jumps from the third excited state

to the ground state, how would the de-Broglie wavelength associated

with the electron change ? Justify your answer.

https://dl.doubtnut.com/l/_GqN9zWhyjRYK
https://dl.doubtnut.com/l/_usAovNdhqEas
https://dl.doubtnut.com/l/_NqRcWkXCw00h
https://dl.doubtnut.com/l/_Okv8VHFQWcqZ


Watch Video Solution

2. Write two factors which justify the need of modulating a low frequnecy

signal into high frequencies before transmission .

Watch Video Solution

3. You are given two converging lenses of focal lengths 1.25 cm and 5cm

to design a compaound microscope.if it is desired to have a magni�cation

of 30, �nd out the separation between the object and the eyepiece. 

or 

A small telescope has an objective lens of focal length 150 cm and

eyepiece of focal length 5 cm. What is the magnifying of the telescope for

viewing distant objects on normal adjustment ? 

If this telescope is used to view a 100 m tall tower 3 km away, what is the

height of the image of the tower formed 3km away, what is the height of

the image of the tower formed by the objective lens ?

Watch Video Solution

https://dl.doubtnut.com/l/_Okv8VHFQWcqZ
https://dl.doubtnut.com/l/_NKgfMJBEExQe
https://dl.doubtnut.com/l/_Z5fcoOZIcATh


Section C

4. Calculate the shortest wavelength in the Balmer series of hydrogen

atom. In which region ( infrea-red, visible, ultraviolet) of hydrogen

spectrum does this wavelength lie ?

Watch Video Solution

1. State clearly how an unpolarised light gets linearly polarised when

passed through a polaroid. 

Unpolarised light intensity  is incident  which is kept near another

polaroid  whose pass axis is parallel to that of . How will the

intensities of light,  , transmitted by the polarids 

respectively, change on rotating [ without disturbing  ?

Watch Video Solution

I0 P1

P2 P1

I1 and I2 P1 and P2

P1 P2

https://dl.doubtnut.com/l/_Z5fcoOZIcATh
https://dl.doubtnut.com/l/_mhjfMKnegiZL
https://dl.doubtnut.com/l/_XsOy4lDioVV5
https://dl.doubtnut.com/l/_dVOJJL9DPDyz


2. A carrier wave of frequency 1.5 MHz and amplitude 50 V is modulated by

a sinusoidal wave of frequency 10KHz producing 50% amplitude

modulation. Calculate the amplitude of the AM wave and frequencies of

the side bands produced.

Watch Video Solution

3. A uniform magnetic �eld  is set up along the positive x-axis. A particle

of charge 'q' and mass 'm' moving with a velocity  entresthe �eld at the

origin in X-Y plane such that it has velocity companents both along and

perpendicular to the magnetic �eld . Trace, giving reason. the fraectory

followed by the particle . Find out the expression for the distance moved

by the particle along the magnetic �eld in one rotation.

Watch Video Solution

→
B

→
v

→
B

4. write the expression for the generalized form of Ampere's circuital law.

Discuss its signi�cance and describe brie�y how the concept of

https://dl.doubtnut.com/l/_dVOJJL9DPDyz
https://dl.doubtnut.com/l/_2zjS7sr9Ugl3
https://dl.doubtnut.com/l/_1eZCFP6JEp7e


dislacement current is explained through charing/discharging of a

capacitor in an electric circuit.

Watch Video Solution

5. write two characteristic properties of nuclear force.

Watch Video Solution

6. (a) describe brie�y three experimentally observed features in the

phenomenon of photoelectric e�ect. 

(b) Discuss brie�y how wave theory of light cannot explain these features.

OR 

(a) Write the important properties of photons which are used to

establish Eintein's photoelectric equation . 

(b) Use this equation to explain the concept of (i) threshould frequency

and (ii) stopping potential .3.

Watch Video Solution

https://dl.doubtnut.com/l/_1eZCFP6JEp7e
https://dl.doubtnut.com/l/_Vn4D8d1MvsLl
https://dl.doubtnut.com/l/_thAyEtKskrOp


Section D

1. One morning an old man walked bare-foot to replacce the fuse wire in

kit kat �tted with the power supply mains for his house. Suddenly he

screamed and collapsed on the �oor. His wife cried loudly for help. His

neighbour's son Anil heard the crises and rushed to the place with shoes

on. He took a wooden baton and used it to switch o� the main supply . 

Answer the following questions. 

(i) what is the voltage and frequency of mains supply in India ? 

(ii) Can a transformer be used to step up d.c. voltage ? 

(iii) write two qualities displayed by Anil by his action.

Watch Video Solution

2. Ravi is a student of mechanical engineering studying in one of the

engineering colleges. The other day he saw an old man who suddenly

collapsed as he walked out of the house in his neighbourhood. Ravi the

https://dl.doubtnut.com/l/_thAyEtKskrOp
https://dl.doubtnut.com/l/_rHdFQULbmAkb
https://dl.doubtnut.com/l/_pRrgtaphC41F


emergency ward of the hospital. On getting the medical aid, the old man

soon goy recovered. He did not forget to thank Ravi for the timely help he

rendered. He was wondering that in his times to get the telephone

connection. One had to wait for years whereas these days it takes no time

to get the connection. Ravi told him it was all because of the

technological progress/deveolpement due to which the simple

phenomenon in physics could be easily used. 

Answer the following questions based on the above : 

(a) To which phenomenon in physics was Ravi referring to, which made

the land line links so easily accessible? 

(b) What are the essential conditions required to observe this

phenomenon ? 

(c) Write two values displayed by Ravi and the old man in this episode.

Watch Video Solution

3. Meeta father was driving her to the school. At the tra�ce signal she

noticed that each tra�c light was made of many tiny lights instead of a

signal bulb. When Meeta asked this question to her father's he explained

https://dl.doubtnut.com/l/_pRrgtaphC41F
https://dl.doubtnut.com/l/_egWjPWXExHcq


Section E

the reason for this. 

Answer the following question based on above information: 

(i) What were the values displayed by Meeta and her father? 

(ii) What answer did Meeta's father give? 

(iii) What are the tiny light in tra�ce signal called and how do these

operate?

Watch Video Solution

1. (a) Write, using Biot-Savart law, the expression for the magnetic �eld 

due to an element  carrying current I at a distance  from it in a

vector form. 

Hence ,derive the expression for the magnetic �eld due to a current

carring loop of radius R at a point P distant x from its centre along the

axis of the loop. 

Watch Video Solution

→
B

→
d l

→
r

https://dl.doubtnut.com/l/_egWjPWXExHcq
https://dl.doubtnut.com/l/_3TpzcCtNTdI4


2. (a) Why do the 'free electrons' , in a metal wire , �owing by themselves'

not cause any current �ow in the wire ? 

De�ne drift velocity' and obtain an expression for the current �owing in a

wire, in terms of the 'drift velocity of the free electrons. 

(b) Use the above expression to show that the 'resistivity ' of the material

of a wire is inversely proportional to the 'relaxation time' for the 'free

electrons ' in the metal.

Watch Video Solution

3. Draw the diagram of the circuit arangement used for studying the

'input' and the 'output' characteristics of an n-p-n transistor inits CE

con�guration. Brie�y explain how these two types of characteristics are

obtained and draw these characteristics. 

(b) 'De�ne' the terms (i) Input resistance, (ii) Output resistance , (iii)

Current ampli�cation factor, for a given transistor.

Watch Video Solution

https://dl.doubtnut.com/l/_wADcNQJ5li1K
https://dl.doubtnut.com/l/_vvaI4sSqgnZP


4. The primary coil of an ideal step up transformer has 100 turns and

transformation ratio is also 100. The input voltage and power are

respectively 220 V and 1100w. Calculate 

(a) number of turns in secodary 

(b) current in primary 

( c) voltage across secodary 

(d) current in secondary 

( e) power in secondary

Watch Video Solution

5. (i) In Young's double slit experiment the condition for (a) constructive

and (b ) destructive interference at a point on the screen .

Watch Video Solution

6. Answer the following: 

(i) De�ne the term drift velocity . 

https://dl.doubtnut.com/l/_7M2hHYpxIZLA
https://dl.doubtnut.com/l/_1V7Mo7y1drT2
https://dl.doubtnut.com/l/_OsfOL8hbTJdh


Section A

(ii) On the basis of electron drift , derive an expression for resistivity of a

conductor in terms of number density of free electrons and relaxation

time. On what factors does resistivity of a coductor depend ? 

(iii) Why alloys like constantan and manganin are used for making

standard restores ?

Watch Video Solution

1. Show on a plate the nature of variation of the (i) Electric �eld (ii)

potenital (V), of a (small) electric dipole with the distance (r) of the �led

point from the centre of the dipole.

Watch Video Solution

2. For an ideal inductor, connected across a sinusoidal ac voltage source,

state which one of the following quantity is zero: 

https://dl.doubtnut.com/l/_OsfOL8hbTJdh
https://dl.doubtnut.com/l/_eDL9izMZxUvy
https://dl.doubtnut.com/l/_L4loQUH0P13S


(i) Instantaneous power is zero : 

(ii) Average power over full cycle of the ac voltage source.

Watch Video Solution

3. What is the angle of incidence when incident Ray is normal to the

interface between the 2 media?

Watch Video Solution

4. De�ne the activity of a radionuclide. Write its SI unit. Give a plot of the

activity of a radioactive species versus time.

Watch Video Solution

5. Which basic mode of communication is used for telephonic

communication ?

Watch Video Solution

https://dl.doubtnut.com/l/_L4loQUH0P13S
https://dl.doubtnut.com/l/_95bHQGa9edSX
https://dl.doubtnut.com/l/_ahEnrN1JapV8
https://dl.doubtnut.com/l/_Sk5v74juYXBz


6. In what way is the behaviour of a diamagnetic material di�erent from

that of a paramagnetic material, when kept in an external magnetic �eld?

Watch Video Solution

7. Essential elements of a communication system are

Watch Video Solution

8. How can we explain the reddish appearance of sun at sunrise or

sunset? Why does it not appear red at noon?

Watch Video Solution

9. Draw a plot showing variation of electric �eld with distance from the

centre of a solid conducting sphere of radius R, having of  Q on its+

https://dl.doubtnut.com/l/_Sk5v74juYXBz
https://dl.doubtnut.com/l/_lCHIVlXoi3jB
https://dl.doubtnut.com/l/_5BMJw76ETeND
https://dl.doubtnut.com/l/_e1zgKY2xM2Ie
https://dl.doubtnut.com/l/_0zeJiBT5amTn


surface.

Watch Video Solution

10. State one factor which determines the intensity of light in the photon

picture of light.

Watch Video Solution

11. An iron-cored solenoid has self- inductance. 2.8 H. When the core is

removed, the self inductance becomes 2 mH. What is the relative

permeability of the core used?

Watch Video Solution

12. An object is kept in front of a concave lens.What is the nature of the

image formed?

Watch Video Solution

https://dl.doubtnut.com/l/_0zeJiBT5amTn
https://dl.doubtnut.com/l/_geKkaDTqbCuc
https://dl.doubtnut.com/l/_SijqLf8YxKQT
https://dl.doubtnut.com/l/_ANsjSCVYu3Za


13. When light travels from a rarer to denser medium, it loses some

speed. Does the reduction in speed imply a reduction in the energy

carried by the light wave ?

Watch Video Solution

14. A point charge +Q is placed in the vicinity of a conducting surface.

Draw the eletric �eld lines between the surface and the charge

Watch Video Solution

15. De�ne modulation index. Why is it generally kept less than one ?

Watch Video Solution

https://dl.doubtnut.com/l/_ANsjSCVYu3Za
https://dl.doubtnut.com/l/_OgfrUHj8PMai
https://dl.doubtnut.com/l/_rdK0PTELUvjc
https://dl.doubtnut.com/l/_PavPKMpUdkdA


16. The objective lenses of two telescope have the same apertures but

their focal lengths are in the ration . Compare the resolving powers of

the two telescopes.

Watch Video Solution

1: 2

17. (a) De�ne the term 'conductivity' of a metallic wire. Write its SI unit. 

(b) Using the concept of free electrons in a conductor, derive the

expression for the conductivity of a wire in te'rms of number density and

relaxation time. Hence obtain the relation between current density and

the applied electric �eld E.

Watch Video Solution

18. Nichrome and copper wires of same length and same radius are

connected in sereis. Current is  passed through them. Which up more ?

Justify your answer.

Watch Video Solution

I

https://dl.doubtnut.com/l/_vIZQcsBj9FAR
https://dl.doubtnut.com/l/_9vFY4fDGTVGQ
https://dl.doubtnut.com/l/_esi69nFPCj7j


Watch Video Solution

19. Do electromagnetic waves carry energy and momentum?

Watch Video Solution

20. How does the angle of minimum deviation of a glass prism vary, if the

incident violet light is replaced with red light?

Watch Video Solution

21. Name the phenomenon which shows the quantum nature of

electromagnetic radiation.

Watch Video Solution

22. Draw the pattern of electric lines, when a point charge - Q is kept near

an uncharged coducting plate.

https://dl.doubtnut.com/l/_esi69nFPCj7j
https://dl.doubtnut.com/l/_tyg5VbNX6Ot4
https://dl.doubtnut.com/l/_Af3430LJmgfd
https://dl.doubtnut.com/l/_XGnlgO7vRk95
https://dl.doubtnut.com/l/_owztshHxo7iA


Watch Video Solution

23. How does the mobility of electrons in a conductor change, if the

potential di�erence applied across the conductor is doubled, keeping the

length and temperature of the conductor constant ?

Watch Video Solution

24. De�ne the term "threshold frequency", in the context of photolelectric

emission.

Watch Video Solution

25. De�ne the term "Intensity" in photon picture of electromagnetic

radiation.

Watch Video Solution

https://dl.doubtnut.com/l/_owztshHxo7iA
https://dl.doubtnut.com/l/_w2wDYskmX5i7
https://dl.doubtnut.com/l/_bRN08e4RyD91
https://dl.doubtnut.com/l/_YwfMDvY152lU
https://dl.doubtnut.com/l/_OODUONQM4BZJ


Section B

26. What is the speed of light in a denser medium of polarising of

polarising angle ?

Watch Video Solution

30∘

27. Why is the transmission of signals using sky waves restricted to

frequencies upto 30 mega hertz?

Watch Video Solution

28. On what factors, does the maximum range of ground wave

propagation depend?

Watch Video Solution

https://dl.doubtnut.com/l/_OODUONQM4BZJ
https://dl.doubtnut.com/l/_rlvm8oPwAxve
https://dl.doubtnut.com/l/_IK3Vt4OW8wl5


1. An - particle moving with initial kinetic energy K towards a nucleus of

atomic number z approaches a distance 'd' at which it reverse its

direction. Obtain the expression for the distance of closest approach 'd'

in terms of the kinetic energy of - particle K.

Watch Video Solution

α

α

2. Find the ratio between the wavelength of the most energetic' spectral

lines in the Balmer and Paschen series of the hydrogen spectrum.

Watch Video Solution

3. For a plane electromagnetic wave, propagating along the z-axis, write

the two possible pair of its oscillating electric and magnetic �elds. How

are the peak values of these (oscillating) �elds related to each other?

Watch Video Solution

https://dl.doubtnut.com/l/_DACWohJLST3t
https://dl.doubtnut.com/l/_BQdlurrtSO3r
https://dl.doubtnut.com/l/_onIoteT9wVMx
https://dl.doubtnut.com/l/_hJRJOFIgbw2p


4. An electromagnetic wave , has a wavelength 1 cm while other

electromagnetic wave  has a frequency of . Name these two

types of waves and write one useful application for each.

Watch Video Solution

Y1

Y2 1015Hz

5. The kinetic energy (K.E.) of a beam of electrons, accelerated through a

potential V, equalws the energy of a photon of wavelength of 5460 nm.

Find the de-Broglie wavelength associated with this beam of electrons.

Watch Video Solution

6. If both the number of protons and the number of neutrons are

conserved in each nuclear reaction, in what way is mass converted into

energy (or vice-versa) in a nuclear reaction ? Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_hJRJOFIgbw2p
https://dl.doubtnut.com/l/_1obP2hww1GRb
https://dl.doubtnut.com/l/_87K0PSNHV0Y4


7. De�ne modulation index. Why is it generally kept less than one ?

Watch Video Solution

8. Calculate the de-Brogile wavelength of the elctron orbiting in the

 state of hydrogen atom.

Watch Video Solution

n = 2

9. De�ne ionization energy. How would the ionization energy change

when electron in hydrogen atom is replaced by a particle 200 times

heavier than electron, but having the same charge?

Watch Video Solution

10. Calculate the shortest wavelength of the spectral emitted in Balmer

series. 

https://dl.doubtnut.com/l/_nlwG7LnTcD3V
https://dl.doubtnut.com/l/_COtx1ZhezvPA
https://dl.doubtnut.com/l/_lgHZ2QXb8bKo
https://dl.doubtnut.com/l/_6GT8LwrSfekv


[Given Rydberg constant, ]

Watch Video Solution

R = 107m− 1

11. How is electromagnetic wave produced ? Draw a sketch of a plane e.m.

wave propagating along X-axis depicting the directions of the oscillating

electric and magnetic �elds.

Watch Video Solution

12. A charge q of mass m is moving with a velocity of V, at right angles to

a uniform magnetic �eld B. Deduce the expression for the radius of the

circular path it describes.

Watch Video Solution

13. Calculate the shortest wavelength of light emitted in the Paschen

series of hydrogen spectrum. Which part of the electromagnetic

https://dl.doubtnut.com/l/_6GT8LwrSfekv
https://dl.doubtnut.com/l/_8quvyWSAq7TO
https://dl.doubtnut.com/l/_sTFbzqCNSzwG
https://dl.doubtnut.com/l/_w6ZyHIr0dDSd


spectrum, does it belong ? ( Given : Rydberg constant , R = 

Watch Video Solution

1.1 × 107m− 1

14. A small illuminated bulb is at the bottom of a tank, containing a liquid

of refractive index  upto a height H. Find the expression for the

diameter of an opaque disc, �oating symmetrically on the liquid surface

in order to cut- o� the light from the bulb.

Watch Video Solution

μ

15. A ray of light is incident on a glass prism of refractive index  and

refractive angle A. If it just su�ers total internal re�ection at the other

face, obtain an expression relating the angle of incidence , angle of prism

and critical angle.

Watch Video Solution

μ

https://dl.doubtnut.com/l/_w6ZyHIr0dDSd
https://dl.doubtnut.com/l/_t3b7UOjKgnUa
https://dl.doubtnut.com/l/_RdH6Qb45MFC2


16. De�ne refractive index of a medium.

Watch Video Solution

17. Electrons are emitted from the cathode of a photocell of negligible

work function, when photons of wavelength  are incident on it. Derive

the expression for the de Broglie wavelength of the electrons emitted in

terms of the wavelength of the incident light

Watch Video Solution

λ

18. Derive Bohr's quantisation condition for angular momentum of

orbiting electron in hydrogen atom using De Broglie's hypothesis.

Watch Video Solution

19. Write two characteristic features of nuclear force.

https://dl.doubtnut.com/l/_2O1qaTNzo3L2
https://dl.doubtnut.com/l/_TD0Zr5jWpJ4Y
https://dl.doubtnut.com/l/_fC2nh5DRUyB5
https://dl.doubtnut.com/l/_mdu2PeVfhoRs


Watch Video Solution

20. Distinguish between Sky wave and Space wave modes of propagation

in a communication system.

Watch Video Solution

21. Draw the intensity patten for single slit di�raction and double slit

interference. Hence , 

state two di�erences between interference and di�raction patterns.

Watch Video Solution

22. Unpolarised light is passed through a polaroid . When this

poalrised beam passes through another polaroid , and if the pass axis

of  makes an angle  with pass axis of , then write the expression for

the polarised beam passing through . Draw a plot showing the

variation of intensity when  varies from 0 to 2 .

P1

P2

P2 θ P1

P2

θ π

https://dl.doubtnut.com/l/_mdu2PeVfhoRs
https://dl.doubtnut.com/l/_lMU8rw3mXiQA
https://dl.doubtnut.com/l/_9GJ3y3MfYOlD
https://dl.doubtnut.com/l/_RwVqbmcuwZ9u


Watch Video Solution

23. Identify the electromagnetic waves whose wavelength very as: (a)

 (b) . Write one use each.

Watch Video Solution

10− 12m < λ < 10− 8m 10− 3m < λ < 10− 1m

24. Find the condition under which the charged particles moving with

di�erent speeds in the presence of electric and magnetic �eld vectors can

be used to select charged particles of a particular speed.

Watch Video Solution

25. A  electron beam is used to excite a gaseous hydrogen atom at

room temperature. Determine the wavelengths and the corresponding

series of the lines emitted.

Watch Video Solution

12.5eV

https://dl.doubtnut.com/l/_RwVqbmcuwZ9u
https://dl.doubtnut.com/l/_UMPrGoQQTVsd
https://dl.doubtnut.com/l/_7AyTK30ASU23
https://dl.doubtnut.com/l/_RKSf0OKNIGgG


26. Write two properties of a material suitable for making (a) a perment

magnet,

Watch Video Solution

27. The frequencies of two side bands in an AM weve are 640 kHz and 660

kHz respectively. Find the frequencies of carrier and modulating signal.

What is the bandwidth required for amplitude modulation ?

Watch Video Solution

28. Using photon picture of light, show how Einstein's photoelectic

equation can be established.

Watch Video Solution

https://dl.doubtnut.com/l/_RKSf0OKNIGgG
https://dl.doubtnut.com/l/_9A2MZH4CKzYN
https://dl.doubtnut.com/l/_P0uQn5VPCP8p
https://dl.doubtnut.com/l/_5S0zkmX2fDS9


29. Monochromatic light of wevelengh 589 nm in incident from air on a

water surface. If 

 for water is 1.33, �nd the wevelength, frequency and speed of the

refracted light .

Watch Video Solution

μ

30. De�ne mutual inductance between a pair of coils. Derive expression

for the mutual inductance of two long coaxial solenoids of same length

wound one over the other.

Watch Video Solution

31. De�ne self-inductance of a coil. Obtain the expression for the energy

stored in an inductor L connected across a source of emf.

Watch Video Solution

https://dl.doubtnut.com/l/_RWIA3sNgpWkl
https://dl.doubtnut.com/l/_hApJsTPYBqbC
https://dl.doubtnut.com/l/_IyFIWspB07ko
https://dl.doubtnut.com/l/_p75chfrVLx9f


32. Draw a block diagram of a generalized communication system. Write

the functions of each of the following: 

(a) Transmitter 

(b) Channel 

(c) Receiver .

Watch Video Solution

33. Answer the following: 

(a) State Biot - Savart's law and express this law in the vector form. 

(b) Two identical circular coils,  and  each of radius , carrying

currents  and  respectively, are placed concentrically and

perpendicular to each other lying in the  and  planes. Find the

magnitude and direction of the net magnetic �eld at the centre of the

coils.

Watch Video Solution

P Q R

1A √3A

XY YZ

https://dl.doubtnut.com/l/_p75chfrVLx9f
https://dl.doubtnut.com/l/_d3YpnPkHITBB


34. Asha's mother read an article in the newspaper about a disaster that

took place at 

Chernobyl. She could not understand much from the article and asked a

few questions 

from Ashs regarding the article . Asha tried to answer her mother's

questions based on 

what she learnt in Class XII Physics. 

(a) What was the installation at Chernobyl where the disaster took place ?

What according 

to you, wes the cause of this disaster? 

(b) Explain the process of release of energy in the intallation at

Cheronbyl. 

(c) What, according to you, were the values displayed by Asha and her

mother ?

Watch Video Solution

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


35. (a) Derive an expression for the elecrtric �eld E due to a dipole of

length '2a at a point 

distant r from the centre of the dipole on the axial line. 

(b) Draw a graph of E versus r for r . 

(c) If the diploe were kept in a uniform external electric �elds 

Diagrammatically represent 

the position of the dipole in stable and unstable equilibrium and write

the expressions 

for the torque acting on the dipole in both the cases.

Watch Video Solution

> > a

E0

36. (a) Use Gauss's theorem to �nd the electric �eld due to a uniformly

charged in�nitely 

Iarge plane thin sheet with surface charge density.  

(b) An in�nitely large thin plane sheet has a uniform surface charge

density . Obtain the 

expression for the amount of work done in bringing a point charge q

Σ

+σ

https://dl.doubtnut.com/l/_mmTvzL9rAZfM
https://dl.doubtnut.com/l/_YMZoXcz4A7YD


from in�nity to a 

point , distant r, in front of the charged plane sheet.

Watch Video Solution

37. (a) Draw a labelled diagrame of an ac generator. Obtain the expression

for the emf induced 

in the rotating coil of N turns each of cross-sectional are A, in the

presence of a magnetic 

�eld  .  

(b) A horizonatal conducting rod 10m long extending from east to west is

falling with a 

speed 5.0 ms  at right angles to the horizontal component of

the Earth's magnetic �elds. 

. Find the instantaneous value of the emf induced in

the rod .

Watch Video Solution

→
B

^ ( − 1)

0.3 × 10− 4Wbm− 2

https://dl.doubtnut.com/l/_YMZoXcz4A7YD
https://dl.doubtnut.com/l/_snBjhsaZMIx3
https://dl.doubtnut.com/l/_jhzCyZfuSmzV


38. Answer the following: 

(a) De�ne wavefront. Use Huygens' principle to verify the laws of

refraction. 

(b) How is linearly polarised light obtained by the process of scattering of

light? Find the Brewster angle for air-glass interface, when the refractive

index of glass is  .

Watch Video Solution

1.5

39. (a) Draw a ray diagram to show the image formation by a combination

of two thin convex 

lenses in contact . Obtain the expression for the power of this

combination in terms of the 

focal lengths of the lenses. 

(b) A ray of light passing from air through an equilateral glass prism

undergoes minimum 

deviation when the angle of incidence is  of the angle of prism .

Calculate the speed of ltbRgt light in the prism.

Watch Video Solution

3

(4)th

https://dl.doubtnut.com/l/_jhzCyZfuSmzV
https://dl.doubtnut.com/l/_jbqeMDEUvWNw


40. Two elelctric bulbs P and Q have their resistance in the ratio of 1: 2.

They are connected in series across a battery. Find the ratio of the power

dissipation in these bulbs.

Watch Video Solution

41. In a potentiometer arrangement for determining the emf of cell, the

balance point of the cell in open circuit is 350 cm. When a resistance of

 is used in the external circuit of cell , the balance point shifts to 300

cm. Determine the internal resistance of the cell.

Watch Video Solution

9Ω

42. (a) Why are infrared waves often called heat waves? Explain. 

(b) What do you understand by the statement, "Electromagnetic waves

transport momentum"?

https://dl.doubtnut.com/l/_jbqeMDEUvWNw
https://dl.doubtnut.com/l/_kuCk8zLocmxQ
https://dl.doubtnut.com/l/_gE50IYz6kfYv
https://dl.doubtnut.com/l/_0cAt1PAmN7la


Watch Video Solution

43. A carrier wave of peak voltage 15 V is used to transmit a message

signal. Find the peak voltage of the modulating signal in order to have a

modulation index of 60%.

Watch Video Solution

44. Two bulbs are reled . If they are connected (i)

in series and (ii) in perallel across a supply V, �nd th power dissipated in

the two combinations in terms of .

Watch Video Solution

(P1, V )  and  (P2, V )

P1  and P2

45. Calculate the radius of the curvature an equi-concave lens refrective

index 1.5, when it is kept in a medium refrecation index 1.4, to have a

power of -5D ?

Watch Video Solution

https://dl.doubtnut.com/l/_0cAt1PAmN7la
https://dl.doubtnut.com/l/_kKZ37OQZNFeJ
https://dl.doubtnut.com/l/_q1rjPygQupfJ
https://dl.doubtnut.com/l/_8jv8DMWPrAh8


46. An equilateral glass prism has a refrective index 1.6 in air. Calculate the

angle of minimum deviation of the prism, when kept in a medium of

refractive index .

Watch Video Solution

4
√2

5

47. An  and a proton of the same kinetic energy are in turn

allowed to pass through a magnetic �eld , acting normal to the

direction of motion of the praricles. Calculate the ratio of radii of the

circular paths described by them.

Watch Video Solution

α − particle

→
B

48. State Both's quantization condition of angular momentum. Calculate

the shortest wavelegth of the Bracket series and state to which part of

the electromagnetic spectrum does it belog.

h id l i

https://dl.doubtnut.com/l/_8jv8DMWPrAh8
https://dl.doubtnut.com/l/_GHysxDBb7ljO
https://dl.doubtnut.com/l/_1fd4VcFAIPMM
https://dl.doubtnut.com/l/_Pz0HIEZsUtA6


Watch Video Solution

49. Calculate the orbital period of the electron in the �rst excited state of

hydrogen atom.

Watch Video Solution

50. Why a signal transmitted from a TV tower cannot be received beyond

a certain distance? Write the expression for the optimum separation

between the receiving and the transmitting antenna.

Watch Video Solution

51. Why is wave theory of electromagnetic radiation not able to explain

photo electric e�ect? How does photon picture resolve this problem ?

Watch Video Solution

https://dl.doubtnut.com/l/_Pz0HIEZsUtA6
https://dl.doubtnut.com/l/_5ODL1aEQIaai
https://dl.doubtnut.com/l/_CfnuGXl4G8BY
https://dl.doubtnut.com/l/_l7TfLNytIzoy


Section C

52. Plot a graph showing variation of a de Broglie wavelength 

associated with a charged particle of mass m, verses , where V is

the potential di�erence thrugh which the particle is accelerated.

Watch Video Solution

(λ)

1/√V

1. A charge , is uniformaly distributed within a sphere of radius R. Find

the electric �eld, due to this charge distribution, at a point distant r form

the centre of the spehre where : 

(i)  and  

Watch Video Solution

+Q

0 < r < R

(ii)r > R

2. De�ne an equipotential surface. Draw equipotential surfaces : 

 in the case of single point charge and (i)

https://dl.doubtnut.com/l/_GUcIyJWEjdRP
https://dl.doubtnut.com/l/_m4xgdTq96PrA
https://dl.doubtnut.com/l/_mPI540QhrCjz


 in a constant electric �eld in -direction.  

Why the equpotential surfaces about a single charge are not equidistant

? 

 Can electric �eld exist tangential to an equipotential surface ? Given

reason.

Watch Video Solution

(ii) Z

(iii)

3.  State law of Malus. 

 Draw a graph showing the variation of intensity  of polarised light

transmitted by an analyser with angle  between polariser and analyser.

 What is the value of refractive index of a medium of polarising angle

 ?

Watch Video Solution

(a)

(b) (I)

(θ)

(c)

60∘

4. Sketch the graphs, showing the variation of stopping potential  with

frequency v of the incident radiations for two photosensitive materials A

and B having threshold frequencies  respectively. 

Vs

v0 > v'0

https://dl.doubtnut.com/l/_mPI540QhrCjz
https://dl.doubtnut.com/l/_k8lOb5pg4FJM
https://dl.doubtnut.com/l/_u0RpW6WBKIoG


(i) which of the two metals A or B has higher work function? 

(ii) What information do you get from the slope of the graphs? 

(iii) What does the value of the intercept of graph A on the potential axis

represent?

Watch Video Solution

5. (a) Write the basic nuclear process involved in the emission of  in a

symbolic form, by a radioactive nucleus. 

(b) In the reaction given below: 

  

  

Find the values of x,y,z and a,b,c.

Watch Video Solution

β +

.6 C
11 → .y B

z + x + v

.6 C
12 + .6 C

12 → .a Ne20 + .b Hec

6. Answer the following: 

 Derive an expression for drift velocity of free electrons. (i)

https://dl.doubtnut.com/l/_u0RpW6WBKIoG
https://dl.doubtnut.com/l/_OLyyjXclBpUH
https://dl.doubtnut.com/l/_ZyYl7My5q2uL


 How many drift velocity of electrons in a metallic conductor vary with

increase in temperature ? Explain.

Watch Video Solution

(ii)

7. Explain the formation of depletion layer and potential barrier in p-n

junction. 

Draw the circuit diagram of a half wave recti�er and explain its working.

Watch Video Solution

8.  Which mode of propagation is used by shortwave broadcast

services having frequency range from a few  upto  ? Explain

diagrammatically how long distance communication can be achieved by

this mode. 

 Why is there an upper limit to frequency of waves used in this mode

?

Watch Video Solution

(i)

MHz MHz

(ii)

https://dl.doubtnut.com/l/_ZyYl7My5q2uL
https://dl.doubtnut.com/l/_xsqLkOISQK80
https://dl.doubtnut.com/l/_FUcAwpv48KnG


9.  Identify the part of electronmagnetic spectrum which is : 

 suitable for radar system used in aircraft navigation, 

 Produced by bombarding a metal target by high speed electrons.

Watch Video Solution

(i)

(a)

(b)

10. For a CE-transistor ampli�er, the audio signal voltage across the

collector resistance of  is . Suppose the current ampli�cation

factor of the transistor is , �nd the input signal voltage and base

current, if the base resistance is .

Watch Video Solution

2kΩ 2V

100

1kΩ

11. De�ne the term wave front. State Huygen's principles.

Watch Video Solution

https://dl.doubtnut.com/l/_FUcAwpv48KnG
https://dl.doubtnut.com/l/_wa4OFMTkzb9O
https://dl.doubtnut.com/l/_b3W4H2TO15kI
https://dl.doubtnut.com/l/_RbnzEJuBS7HU


12. Explain the following giving reasons : 

 When monochromatic light is incident on a surface separating two

media, the re�ected and refracted light both have the same frequency as

the incident frequency. 

 When ligjt travels from a rarer to a denser medium, the speed

decreases. Does this decrease in speed imply a reduction in the energy

carried by the wave ? 

 In the wave picture of light, intensity of light is determined by the

square of the amplitude of the wave. What determines the intensity in

the photon picture of light ?

Watch Video Solution

(i)

(ii)

(iii)

13. Use Biot-Savart law to derive the expression for the magnetic �eld on

the axis of a current carrying circular loop of radius . 

Draw the magnetic �eld lines due to circular wire carrying current .

Watch Video Solution

R

I

https://dl.doubtnut.com/l/_s5RWO9Pfs82d
https://dl.doubtnut.com/l/_41XOlC64qQoR


14. Depict the behaviour of magnetic �eld lines near(i) diamagnetic and

(ii) paramagnetic substances. Justify, giving reasons.

Watch Video Solution

15. Draw a graph showing the variation of de Broglie wavelength of a

particle of charge q and mass m with accelerating potential. Proton and

deuteron have the same de Broglie wavelengths. Explain which has more

kinetic energy.

Watch Video Solution

16. For an amplitude modulated wave, the maximum amplitude is 10 V and

the minimum amplitude is 2 V. Calculate the modulation index.

Watch Video Solution

https://dl.doubtnut.com/l/_3Rnmz58GCblu
https://dl.doubtnut.com/l/_TUpRQPY3Iv5q
https://dl.doubtnut.com/l/_xHmUpDy4hJFW


17. State the Lorenz's force and express it in vector form. Which pair of

vectors are always perpendicular to each other? Derive the expression for

the force acting on a current carrying conductor of length L in a uniform

magnetic �eld 'B'.

Watch Video Solution

18. An optical instrument uses eye-lens of power 16 D and objective lens of

power 50D and has a tube length of 16.25 cm. Name the optical

instrument and calculate its magnifying power if forms the �nal image at

in�nity.

Watch Video Solution

19. Explain the two processes involved in the formation of a p-n junction

diode. Hence, de�ne the term 'barrier potential'.

Watch Video Solution

https://dl.doubtnut.com/l/_d5kY0rtyWNZ4
https://dl.doubtnut.com/l/_EazylVzyAJtY
https://dl.doubtnut.com/l/_6OZef97Fl1Rx


20. (a) Write two properties by which electric potential is related to the

electric �eld . 

(b) Two point charges  separated by a distance of  are kept

in air. Derive an expression for the potential energy of the system of two

charges .

Watch Video Solution

q1 and q2 r12

21. Answer the following: 

State Gauss' law in electrostatics. Derive an expression for the electric

�eld due to an in�nitely long straight uniformly charged wire.

Watch Video Solution

22. State Lenz's law.

Watch Video Solution

https://dl.doubtnut.com/l/_3uzTKcZHOqvN
https://dl.doubtnut.com/l/_RYVUXDJ4sjbb
https://dl.doubtnut.com/l/_IHCYXQolqffQ
https://dl.doubtnut.com/l/_0WEXKCqAJsIG


23. Calculate the capacity of unknown capacitance is connected acrosss a

battery of V volts. The charge stored in it is . When potential

across the capacitor is reduced by 120V, the charge stored in it becomes

.  

Calculate (i) the potential V and unknown capacitance C. (ii) What will be

the charge stored in the capacitor. If the voltage applied had increased by

120 V

Watch Video Solution

360μC

120μC

24. A plane wavefront propagating from a rarer into a denser medium is

incident at an angle of incidence i on a refracting surface. Draw a diagram

showing incident wavefront and refracted wavefront . Hence verify Snell's

laws of refraction.

Watch Video Solution

https://dl.doubtnut.com/l/_0WEXKCqAJsIG
https://dl.doubtnut.com/l/_JhS4M8LCoqpL


25. Distinguish between sky wave and space wave modes of

communication. What is the main limitation of space wave mode? Write

the expression for the optimum separation between the transmitting and

receiving antenna for e�ective reception of signals in this mode of

communication.

Watch Video Solution

26. A parallel plate capacitor of capacitance C is charged to a potential V

by a battery. Without disconnecting the battery, distance between the

plates of capacitor is tripled and a dielectric medium of K = 10 is

introduced between the plates of capacitor. Explain giving reasons how

will the following be a�ected ? 

(a) Capacitance of capacitor 

(b) Charge on capacitor 

(c ) Energy density of capacitor.

Watch Video Solution

https://dl.doubtnut.com/l/_Iz68MIV1mDLz
https://dl.doubtnut.com/l/_Bgd2dK9vrSs2


27. A nucleus of mass number 240 and having binding energy/nucleon 7.6

MeV splits into two fragments Y, Z of mass numbers 110 and 130

respectively. If the binding energy/nucleon of Y, Z is equal to 8.5 MeV each,

calculate the energy released in the nuclear reaction

Watch Video Solution

28. Answer the following: 

(a) In Young's double slit experiment, the two slits are illuminated by two

di�erent lamps having same wavelength of light. Explain with reason,

whether interference pattern will be observed on the screen or not. 

(b) Light waves from two coherent sources arrive at two points on a

screen with path di�erences of 0 and . Find the ratio of intensities at

the points.

Watch Video Solution

λ/2

https://dl.doubtnut.com/l/_E8kxZutNSQUF
https://dl.doubtnut.com/l/_hNCBxEwFPSNp


29. Using Bohr's postulates, derive the expression for the total energy of

the electron revolving in  orbit of hydrogen atom. Find the wavelength

of  line, given the value of Rydberg constant, 

Watch Video Solution

nth

Hα R = 1.1 × 107m1

30. Name the e.m. waves in the wavelength range   .

How are these waves generated ? Write their two uses.

Watch Video Solution

10nm → 10− 3nm

31. Draw the pattern of magnetic �eld lines for a circular coil carrying

current. 

Watch Video Solution

https://dl.doubtnut.com/l/_U84BvsD7Fypx
https://dl.doubtnut.com/l/_T3ALxybEmmS2
https://dl.doubtnut.com/l/_fmK6DoZhLo4v


32. State the reason, why the photodiode is always operated under

reverse bias. Write the working principle of operation of a photodiode.

The semiconducting material used to fabricate a photodiode, has an

energy gap of 1.2 eV. Using calculations, show whether it can detect light

of wavelength of 400nm incident on it

Watch Video Solution

33. Draw the circuit diagram of a common emitter transistor ampli�er.

Write the expression for its voltage gain. Explain , how the input and

output signal di�er in phase by 

Watch Video Solution

180∘

34. Draw a circuit diagram of a full-wave recti�er. Explain its working

principle. Draw the input/output wave forms indicating clearly the

function of the two diode used.

Watch Video Solution

https://dl.doubtnut.com/l/_AsFzFFJ7plu2
https://dl.doubtnut.com/l/_vav3BaAaR6TH
https://dl.doubtnut.com/l/_3gj1rN1qwlYb


Watch Video Solution

35. Brie�y explain the three factors which justify the need of modulating

low frequency signal into high frequencies.

Watch Video Solution

36. The current through two inductors of self inductance 12 mH and 30

mH is increasing with time at the same rate. Draw graphs showing the

variation of the (a ) e.m.f. induced with the rate of change of current in

each inductor. (b) enargy stored in each inductor with the current �owing

through it. 

Compare the energy stored in the coils if power dissipated in the coil is

same.

Watch Video Solution

https://dl.doubtnut.com/l/_3gj1rN1qwlYb
https://dl.doubtnut.com/l/_FUKuFQQcWnQa
https://dl.doubtnut.com/l/_7cVU4ZVuucYM


37. Two wavelengths of sodium light 590 nm and 596 nm are used in turn

to study the di�raction at a single slit of size 4mm. The distance between

the slit and screen is 2m. Calculate the separation between the positions

of the �rst maximum of the di�raction pattern obtained in the two cases.

Watch Video Solution

38. (a) Draw the equipotential surfaces corresponding to a uniform

electric �eld in the z-direction. 

(b) Derive an expression for the electric potential at any point along the

axial line of an electric dipole

Watch Video Solution

39. Identiy the part of the electromagnatic spectrum used in (i) radar and

(ii) eye surgery. Write their frequency range.

Watch Video Solution

https://dl.doubtnut.com/l/_2tweoc7cCY38
https://dl.doubtnut.com/l/_vgsXYvQO2JjA
https://dl.doubtnut.com/l/_K3XGuszhtTGF


40. De�ne the term wavefront. Using Huygens' wave theory, verify the laws

of re�ection.

Watch Video Solution

41. De�ne term, "refreactive index " of a medium.

Watch Video Solution

42. (a) Derive the expression for the torque acting on a current carrying

placed in a magnetic �eld. 

(b) Explain the signi�cance of a radial magnetic when current carrying coil

is kept in it.

Watch Video Solution

https://dl.doubtnut.com/l/_eMdERcV6Kwfk
https://dl.doubtnut.com/l/_uLxUyWbaulfD
https://dl.doubtnut.com/l/_hSrVIx8jeupZ


43. A giant refracting telescope at an observatory has an objective lens of

focal length 15 m . If an eyepiece of focal length 1.0 cm is used, what is

angular magni�cation of the telescope ?

Watch Video Solution

44. (a) State Gauss's law for magnetism. Explain its signi�cance. 

(b) Write the four important properties of the magnetic �eld lines due to

a bar magnet.

Watch Video Solution

45. Write three points of di�erences between para, dia-and ferro-

mangetic materials, giving one example for each.

Watch Video Solution

https://dl.doubtnut.com/l/_y4reUP0qiC8w
https://dl.doubtnut.com/l/_Iz4KIvFvrJz5
https://dl.doubtnut.com/l/_6SkIS1oO7IqT


46. De�ne the term 'decay constant' of a radioactive sample. The

disintegration of a given radioactive nucleus is  disintegrations/s

and  disintegration/s after  and  respectively from start.

Calculate the half life and initial number of nuclei at .

Watch Video Solution

10000

5, 000 20hr 30hr

t = 0

47. Three photo diodes  are made of semiconductors

having band gap of 2.5 eV, 2 eV and 3 eV, respectively. Which one will be

able to detect light of wavelength 6000 Å ?

Watch Video Solution

D1, D2, and D3

48. Describe brie�y the functions of the three segments of n-p-n

transistor.

Watch Video Solution

https://dl.doubtnut.com/l/_wIvUvfPkUwNa
https://dl.doubtnut.com/l/_LQ4xcpcpXJB7
https://dl.doubtnut.com/l/_6PsAmvGBXbFw
https://dl.doubtnut.com/l/_jTmUPU0LfZlD
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49. Draw a circuit diagram of a full-wave recti�er. Explain its working

principle. Draw the input/output wave forms indicating clearly the

function of the two diode used.

Watch Video Solution

50. A message signal of frequency 20 kHz and peak voltage 10 V is used to

modulate a carrier of frequency 2 MHz and peak voltage of 15 V. Calculate

the modulation index. Why the modulation index is generally less than

one ?

Watch Video Solution

1. A student connects a cell of emf  and internal resistance , with a

cell of emf  such that their combinationhas a net internal resistance

less then . This combination in the connected across a resistance .

ε2 r2

ε1

r1 R

https://dl.doubtnut.com/l/_jTmUPU0LfZlD
https://dl.doubtnut.com/l/_yI5UPllYUCGo
https://dl.doubtnut.com/l/_tLVNUE9JRTCU


Draw a circuit of the 'set up' and obtain an expression for the current

�owing through the resistance 

Watch Video Solution

R

2. Write the expression for the magnetic force  acting on a charged

particle q moving with  in the presence of the magnetic �eld  in a

vector form. Show that no work is done and no change in the magnitude

of the velocity of the particle is produced by this force. Hence de�ne the

unit of magnetic �eld.

Watch Video Solution

→
F

→
υ

→
B

3. A long straight wire of a circular cross-section of radius 'a' carries a

steady current I. The current is uniformly distributed across the cross-

section. Apply Ampere's circuital law to calculate the magnetic �eld at a

point at distance 'r' in the region for (i)  and (ii) .

Watch Video Solution

r < a r > a

https://dl.doubtnut.com/l/_tLVNUE9JRTCU
https://dl.doubtnut.com/l/_aPE0Nt65H8Fy
https://dl.doubtnut.com/l/_MSiYCNPWAtof


4. Derive the expression for the torque  acting on a rectangular current

loop of area A placed in a uniform magnetic �eld B. Show that

 where  is the moment of the current loop given by 

.

Watch Video Solution

τ

→
τ =

→
m ×

→
B

→
m

→
m =

→
I A

5. De�ne self-inductance of a coil and hence write the de�nition of 'Henry'.

Watch Video Solution

6. Point out two distinct features observed experimentally in

photolelectric e�ect which cannot be explained on the basis of wave

theory of light. State how the 'photon picture' of light provides an

explanation of these features.

Watch Video Solution

https://dl.doubtnut.com/l/_MSiYCNPWAtof
https://dl.doubtnut.com/l/_9gof0zfrnFcU
https://dl.doubtnut.com/l/_kxWguAGOUb8i
https://dl.doubtnut.com/l/_62EWuKVnVy2u


7. It is required to design a (two -input) logic gate, using an appropriate

number, of : 

(a) NAND gates that gives a 'low' output only when both the inputs are

'low'. 

(b) NOR gates that gives a 'high' output only when both the inputs are

'high'. 

Draw the logic circuits for these two cases and write the truth table,

corresponding to each of the two designs.

Watch Video Solution

8. Give (brief) reasons for the following : 

(a) We use 'sky wave' mode of propagation of electromagnetic waves, only

for frequencies upto 30 to 40 MHz. 

(b) The LOS communication, via space waves, has a (fairly) limited range. 

(c) A mobile phone user gets uninterrupted link to talk while walking.

Watch Video Solution

https://dl.doubtnut.com/l/_Svomapycfp5P
https://dl.doubtnut.com/l/_uYMXq1fpHQkK


9. A parallel plate capacitar, of capacitance, , is connected to a 100 V

supply. After some time, the battery is disconnected , and the space,

between the plates of the capacitor is �lled with a dielectric, of dielectric

constant 5. Calculate the energy stored in the capacitar (i) before (ii)after

dielectric has been put in between its plates.

Watch Video Solution

20μF

10. A convex lens, of focal length 25 cm, and a concave mirror, of radius of

curvature 20 cm. are placed co-axially 40 cm aprat from each other. An

incident beam, parallel to the principal axis, is incident on the convex

lens. Find the position and nature of the image formed by this

combination.

Watch Video Solution

11. A 200 mH (pure) inductor, and a  (pure) capacitor , are connected ,

one by across a sinusoidal ac voltage source 

5μF

V = [70.7 sin(1000t)]

https://dl.doubtnut.com/l/_jgxWZxpbZ6OQ
https://dl.doubtnut.com/l/_pyCgTtKBsSbQ
https://dl.doubtnut.com/l/_Id7jP1PvfMDw


C B S E Class Xii Physics Theory Set I Section A

voltage. Obtain the expressions for the current in each case.

Watch Video Solution

1. A coil, of areas A, carrying a steady current I, has a magnetic moment,

, associated with it. Write the relation, between , I and A in vector

form.

Watch Video Solution

→
m

→
m

2. What are eddy currents ? Discuss bri�y any two applications of eddy

currents.

Watch Video Solution

https://dl.doubtnut.com/l/_Id7jP1PvfMDw
https://dl.doubtnut.com/l/_BlNtW8sd4VCL
https://dl.doubtnut.com/l/_yqFnAyRBCSvz


Sections B

3. Identify the logic gate whose output equals 1 when both of its inputs

are 0 each.

Watch Video Solution

4. Why do we prefer a potentiometer to measure emf of a cell rather than

a voltmeter ?

Watch Video Solution

5. Write the full forms of the terms: 

(i) LAN 

(ii) WWW.

Watch Video Solution

https://dl.doubtnut.com/l/_quLS1Y62GsAu
https://dl.doubtnut.com/l/_nXSUzYVRof4n
https://dl.doubtnut.com/l/_2LD0CVUEp74J
https://dl.doubtnut.com/l/_wjEsFz5N47fC


1. The work function , of a metal X, equals . Calculate the

number (N) of photons, of light of wavelength 26.52nm, whose total

energy equal W. Plank's constant 

Watch Video Solution

(ϕ0) 3 × 10− 19J

= 6.63 × 10− 34Js.

2. Distinguish between Sky wave and Space wave modes of propagation in

a communication system.

Watch Video Solution

3. Draw a ray diagram to show a right angled isosceles prism may be used

to ''bend the path of light rays by .  

Write the necessary condition in terms of the refractive index of the

material of this prism for the ray to bend to .

Watch Video Solution

90∘

90∘

https://dl.doubtnut.com/l/_wjEsFz5N47fC
https://dl.doubtnut.com/l/_MjxaJgiKsZca
https://dl.doubtnut.com/l/_3oTOasqJuWH2


Sections C

4. The electon, in a hydrogen atom, is in its second excited state.

Calculate the wavelength of the lines in the Lyman series, that can be

emitted through the permisible transitions of this electron. 

Given the value of Rydberg constant, 

Watch Video Solution

R = 1.1 × 107m− 1)

1. Two thin concentric and coplanar spherical shells, of radii a and b

 carry charges, q and Q, respectively. Find the magnitude of the

electric �eld at a point distant x, from their common center for 3 

(i)  (ii)  (iii) 

Watch Video Solution

(b > a)

0 < x < a a ≤ x < b b ≤ x < ∞

2. Derive the expression for the average power disspated in a series LCR

circuit for an ac source of a voltage, , carrying a current, v = vm sinωt

https://dl.doubtnut.com/l/_ZDep4K9LN4cY
https://dl.doubtnut.com/l/_tXbt135nauMd
https://dl.doubtnut.com/l/_uhY3lwttqXIW


.  

Hence, de�ne the term ''Wattless current''. State under what condition it

can be realized in a circuit.

Watch Video Solution

i = im sin(ωt + ϕ)

3. Obtain the expression for the magnetic energy stored in an ideal

inductor of self inductance L when a current I passes through it. 

Hence obtain the expression for the energy density of magentic �eld

produced in the inductor.

Watch Video Solution

4. Obtain the relation  for a sample of radio active material

having decay constant  where N is the number of nuclei present at

instant t. Hence, obtain the relation between decay constant  and half

life  of the sample.

Watch Video Solution

N = N0e
−λt

λ

λ

T1 / 2

https://dl.doubtnut.com/l/_uhY3lwttqXIW
https://dl.doubtnut.com/l/_A3LZTov2bYE3
https://dl.doubtnut.com/l/_ooYv2l8wDdI8


5. Given reasons for the following : 

(i) High reverse voltage do not appear across a LED. 

(ii) Sunlight is not always required for the working of a solar cell. 

(iii) The electric �eld, of the junction of a Zener diode, is very high even for

a small reverse bias voltage of about 5 V.

Watch Video Solution

6. A circualr coil, having 100 tures of wire, of readius (nearly) 20cm each,

lies in the XY plane with its centre at the origin of co-ordinates. Find the

magnetic �eld, at the point , when this coil carries a

current of .

Watch Video Solution

(0, 0, 20√3Cm)

( )A
2

π

7. The temperature coe�cient of resistance for two material A and B are

 and  respectively .Two resistance 0.0031∘C − 1 0.0068∘C − 1 R1 and R2

https://dl.doubtnut.com/l/_ooYv2l8wDdI8
https://dl.doubtnut.com/l/_PJYSQsv4liGm
https://dl.doubtnut.com/l/_uPNrSnihWqYH
https://dl.doubtnut.com/l/_EqLDIm1eJS8N


made from material A and B respectively . Have resistance of  and

 at . Show as a diagram the colour cube of a carbon resistance

that would have a resistance equal to the series combination of

 at a temperature of  (Neglect the ring corresponding

to the tolerance of the carbon resistor)

Watch Video Solution

200Ω

100Ω 0∘C

R1 and R2 100∘C

8. Two Polaroids,  are set-up so that their pass-axis are crossed

with respect to each other. A third Polaroids,  is now introduced

between these two so that its pass-axis makes and angle  with the pass-

axis of .  

A beam of unpolarised light, of intensity I, is incident on . If the

intensity of light, that gets transmitted through this combination of

three Polaroids is I' �nd the ratio  when  equals.  

Watch Video Solution

P1 and P2

P3

θ

P1

P1

( )
I'

I
θ

(i)30∘    (ii)45∘

https://dl.doubtnut.com/l/_EqLDIm1eJS8N
https://dl.doubtnut.com/l/_UrMKscEHFbMI


Sections D

1. Rakesh and Rajesh are 8th class students. They are fond of watching

cricket match, particularly 

when it is played between Australia and India. They observed that most of

the players, when they are in the �eld, apply a cream on their face. They

did not know its reason. One day they asked this question to their

teacher. The teacher thought it to be a good question and explained the

reason for applying this cream to the whole class. 

Based on this paragraph, answer the following questions: 

(i) In your opinion, what explanation did the teacher o�er to the students

in the class? 

(ii) Why is small ozone layer on top of the stratosphere considered crucial

for human survival? 

(iii) Write any two values displayed by Rakesh and Rajesh and their class

teacher?

Watch Video Solution

https://dl.doubtnut.com/l/_RlY8y8U3NzUu
https://dl.doubtnut.com/l/_QeaSxg9kp34Z


2. Obtain an expression for the instantaneous value of the induced emf in

an ac generator.

Watch Video Solution

3. Draw an arrangement for winding of primary and secondray coils in a

transformer with two coils on a separate limb of the core. 

State the underlying principles of a transformer. Deduce the expression

for the ratio of secondary voltage to the primary voltage in terms of the

ratio of the number of turns of prrmary and secondary winding. For an

ideal transfomer, obtain the ration of primary and secondary currents in

terms of the ratio of the voltage in the secondary and primary voltages. 

Write any two reasons for the energy losses which occur in actual

transformers.

View Text Solution

https://dl.doubtnut.com/l/_QeaSxg9kp34Z
https://dl.doubtnut.com/l/_l2OwGURtxwlV


Sections E

4. (a) A point object, O is on the principle axis of a spherical surface

having a radius of curvature, R. Draw a diagram to obtain the relation

between the object and image distances, the refractive indicess of the

media and the radius of curvature of the spherical surface.

Watch Video Solution

1. (a) Obtain the expression for the potential due to a point charge. 

(b) Use the above expression to show that the potential, due to an

electric dipole (length 2a), varies as the inverse square' of the distance r

of the '�eld point' from the centre of the dipole for .

Watch Video Solution

r > a

2. (a) De�ne the SI unit of capacitance.

W t h Vid S l ti

https://dl.doubtnut.com/l/_l4dKRNmXLr2d
https://dl.doubtnut.com/l/_sZ6RhfC6iI7h
https://dl.doubtnut.com/l/_iBCUF3MQqSki
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Watch Video Solution

3. (b) Obtain the expression for the capacitance of a parallel plate

capacitor.

Watch Video Solution

4. (c) Derive the expression for the a�ective capacitance of a series

combination of n capacitors.

Watch Video Solution

1. (b) Write the Lens Maker's formula and use it to obtain the range of 

(The refractive index of the material of the lens) for which the focal

length of and equiconvex lens, kept in air, would have a greater

magnitude than that of the radius of curvature of its two surfaces.

μ

https://dl.doubtnut.com/l/_iBCUF3MQqSki
https://dl.doubtnut.com/l/_KRE8BHSYMOTr
https://dl.doubtnut.com/l/_walJO4DgmQhs
https://dl.doubtnut.com/l/_z7Bp7HbFHmh4


Section A

Watch Video Solution

2. Answer the following: 

With a diagram showing the Young's arrangement for producing 'a

sustained interference pattern, obtain the expression for the width of the

interference fringes obtained in this pattern.

Watch Video Solution

3. If the principal source point S was to be moved a little upwards,

towards the slit  from its usual symmetrical position with respect to

the two slits  discuss how the interference pattern, obtained

on the screen, would get a�ected.

Watch Video Solution

S1

S1 and S2

https://dl.doubtnut.com/l/_z7Bp7HbFHmh4
https://dl.doubtnut.com/l/_zj64wMinJFuw
https://dl.doubtnut.com/l/_z8iuHpSVm3rA
https://dl.doubtnut.com/l/_CjHjwcyxnFnk


1. How does the electric �ux due to a point charge enclosed by a spherical

Gaussian surface get a a�ected when its radius is increased ?

Watch Video Solution

2. Write the underlying principle of a moving coil galvanometer.

Watch Video Solution

3. Why are microwaves considered suitable for radar system used in

aircraft navigation?

Watch Video Solution

4. De�ne quality factor of resonance in series LCR circuit.What is its SI

unit ?

Watch Video Solution

https://dl.doubtnut.com/l/_CjHjwcyxnFnk
https://dl.doubtnut.com/l/_2o27faV2apKO
https://dl.doubtnut.com/l/_G8rsmTVaWmmH
https://dl.doubtnut.com/l/_TJxXxVwauH0c


5. Draw a labelled graph to show variation in intensity of di�racted light

with angular position, in a single slit di�raction experiment.

Watch Video Solution

6. Two protons of equal kinetic energies enter a region of uniform

magnetic �eld . The �rst proton enters normal to the �eld direction while

the second enters at  to the �eld direction . Name the trajectories

followed by them.

Watch Video Solution

30∘

7. De�ne power of a lens and write its unit

Watch Video Solution

https://dl.doubtnut.com/l/_QEXivSDesSbG
https://dl.doubtnut.com/l/_7UeXLz7urnhM
https://dl.doubtnut.com/l/_QVYQg4PrsfPc


8. Write the range of frequencies of electromagnetic waves which

propagate through sky wave mode.

Watch Video Solution

9. An electron is accelerated through a potential di�erence V. Write the

expression for its �nal speed , if it was initially at rest.

Watch Video Solution

10. A porton and an electron travelling along parallel paths entre a

regions of unifrom magnetic �eld, acting prependicular to their paths.

Which of them will move in a circular path with higher frequncy?

Watch Video Solution

https://dl.doubtnut.com/l/_3mpGM6Kjg8As
https://dl.doubtnut.com/l/_3a6yibakQ2Wj
https://dl.doubtnut.com/l/_atnR5w4AUOAp


11. Name the electromagentic readiations used for (a) water pui�cation,

and (b) eye surgery.

Watch Video Solution

12. Darw graphs showing variation of photoelctric current with applied

voltage for two incident radiations of equal frequecny and di�erent

intensities. Mark the graph for the radiaiton of higher intensity.

Watch Video Solution

13. Four nuclei of an elements undergo fusion to form a heavier nucles,

with release of energy. Which of the two - the parent or the daughter

nucleus - would have higher binding energy per nucleon ?

Watch Video Solution

https://dl.doubtnut.com/l/_iFbgUu6p4ybg
https://dl.doubtnut.com/l/_SPbTZwGslzDh
https://dl.doubtnut.com/l/_tiDfXqRPaEet


Section B

14. Which mode of propagation is used by short wave broadcast services

?.

Watch Video Solution

1. Explain the terms (i) Attenuation and (ii) Demodulation used in

Communication System.

Watch Video Solution

2. Plot a graph showing variation of de-broglie wavelength  versus

, where V is accelerating potential for two particle A and P carrying

same charge but of masses . Which one of the

two represents a particle of smaller mass and why?

Watch Video Solution

λ

1/√V

m1 and m2(m1 > m2)

https://dl.doubtnut.com/l/_ulw3Tb1Iytdr
https://dl.doubtnut.com/l/_1YBN4kjvltkY
https://dl.doubtnut.com/l/_eyfgTXdMwb7q


3. A nucleus with mass number A =240 and BE A = 7.6 Me V breaks into

two fragments each of A =120 with  =8.5 Me V .Calculate the

released energy .

Watch Video Solution

/

BE/A

4. Calculate the energy in fusion reaction . 

  " where BE of " " and of " 

Watch Video Solution

2.
1
H + 2.

1
H → 4.

2
He + n 2.

1
H = 2.23MeV

4.
2
He = 7.73MeV

5. Two cells of emfs 1.5 V and 2.0v having internal resistance 0.2  and 0.3

 respectively are connected in parallel . Calculate the emf and internal

resistance of the equivalent cell .

Watch Video Solution

Σ

Σ

https://dl.doubtnut.com/l/_eyfgTXdMwb7q
https://dl.doubtnut.com/l/_IAKu3O7ef16e
https://dl.doubtnut.com/l/_keyr6OyCnLN9
https://dl.doubtnut.com/l/_p40QzW3jYrWz
https://dl.doubtnut.com/l/_Iv91FGALvZ8v


6. State Brewster's Law 

The value of Brewster angle for a transparent medium is di�erent for

light of di�erent colours . 

Give reason.

Watch Video Solution

7. Calculate the ratio of the frequencies of the radiation emitted due to

transition of the electron in a hydrogen atom from its (i) second

permitted energy level to the �rst level and (ii) highest permitted energy

level to the second permitted level .

Watch Video Solution

8. Two magnetic materials A and B have relative magnetic permeabilities

of 0.96 and 500 . Identify the magnetic materials A and B .

Watch Video Solution

https://dl.doubtnut.com/l/_Iv91FGALvZ8v
https://dl.doubtnut.com/l/_PgGgrtBMv7D6
https://dl.doubtnut.com/l/_k7YOvnRCYQ1P


9. Find the frequency of light which ejects electrons from a metal surface ,

fully stopped by a retarding potential of 3.3 V. If photo electric emission

begins in metal at a frequency of , calculate the work function

(in eV) for this metal.

Watch Video Solution

8 × 1014Hz

10. Monochromatic light of frequency  is produced by a

laser. The power emitted is , (a) What is the energy of a

photon in the light beam? (b) How many photons per second, on the

average, are emitted by the source? Given 

Watch Video Solution

6.0 × 1014Hz

2.0 × 10− 3W

h = 6.63 × 10− 34Js

11. Give one use of electromagnetic radiations obtained in nuclear

disintegrations.

Watch Video Solution

https://dl.doubtnut.com/l/_PA7eLu1Sbtom
https://dl.doubtnut.com/l/_Y3AuAMX5X5r5
https://dl.doubtnut.com/l/_5h5rZgQqdkPL


Section C

1. A charge is distributed uniformly over a ring of radius 'a'. Obtain an

expression for the electric intensity E at a point on the axis of the ring .

Hence show that for points at large distances from the ring it behaves

like a point charge .

Watch Video Solution

2. Write the three characteristic features in photoelectric e�ect which

cannot be explained on the basis of wave theory of light, but can be

explained by using Einstein's equation.

Watch Video Solution

3. (i) De�ne mutual inductance. 

(ii) A pair of adjacent coils has a mutual inductance of 1.5 H . If the current

https://dl.doubtnut.com/l/_rDT6HHsLrMcc
https://dl.doubtnut.com/l/_ZolahQdx5icg
https://dl.doubtnut.com/l/_Ji6TpHTAieXF


in one coil changes from 0 to 20 A in 0.5s, what is the change of �ux

linkage with the other coil ?

Watch Video Solution

4. How are electromagnetic waves produces by oscillating charges ? Draw

a sketch of linearly polarized EM waves propagating in z-direction.

Indicate the direction of oscillating electric and magnetic �elds

Watch Video Solution

5. Write two advantages of frequency modulation over amplitude

modulation.

Watch Video Solution

6. (i) Calculate the distance of an object of height h from a concave mirror

of radius of curvature 20 cm , so as to obtain a real image of

https://dl.doubtnut.com/l/_Ji6TpHTAieXF
https://dl.doubtnut.com/l/_opof93bUWzsd
https://dl.doubtnut.com/l/_jJoA00hSqxmY
https://dl.doubtnut.com/l/_0nMUuOZTwwsl


Section D

magni�cation 2. �nd the location of image also . 

(iii) Using mirror formula explain Why does a convex always produce a

virtual image .

Watch Video Solution

7. Draw a schematic ray diagram of re�ecting telescope showing how rays

coming from a distant object are received at the eye - piece . Write its two

important advantage over a refracting telescope.

Watch Video Solution

1. Ram is a student of class  in a village school. His uncle gifted him a

bicycle with a dynomo �fted in it. He was very excited to get it. While

cycling during night, he could light the bulb and see the objects on the

road. He, however, did not know how this device works. He asked this

X

https://dl.doubtnut.com/l/_0nMUuOZTwwsl
https://dl.doubtnut.com/l/_ZBJbgRmPIWyK
https://dl.doubtnut.com/l/_2Kn9xH8JGZHC


questions to his teacher. The teacher considered it an opprtunity to

explain the working to the whole class. 

Answer the following questions : 

 State the principle of working of dynamo. 

 Write two values each displayed by Ram and his school teacher.

Watch Video Solution

(i)

(ii)

2. Derive the expression for the current density of a conductor in terms of

the conductivity and applied electic �eld. Explain with reason how the

mobility of electrons in a conductor changes when the potential

di�erence applied is doubled, keeping the temperature of the conductor

constant.

Watch Video Solution

3. Ram was a daily wage worker in a factory. He was su�ering from Cancer.

On hearing this, most of his co-workers, started avoiding him under the

impression that it was a contagious disease. When Prof. Srivastava came

https://dl.doubtnut.com/l/_2Kn9xH8JGZHC
https://dl.doubtnut.com/l/_hODrlckIWagN
https://dl.doubtnut.com/l/_blC52XU15Kyi


to know about this, case, he took him to a leading radiologist, who

examined him and told that it was at the beginning stage. He advised

that it could be easily cured and also certi�ed that it was not a

communicable disease. After this, Ram was given proper treatment by the

doctor and got cured completely. 

(1) How is mean life of a radioactive element related to its half life? 

(2) A radioactive sample has activity of 10,000 disintegrations per second

after 20 hours . After next 10 hours, its activity reduces to 5,000 dps. Find

out its half - life and initial activity.

Watch Video Solution

4. Prove that the current �owing through an ideal inductor connected

across a.c. source, lags the voltage in phase by .

Watch Video Solution

π

2

5. Explain with diagram, how plane polarized light can be produced by

scattering of sunlight . An incident beam of light of intensity  is madeI0

https://dl.doubtnut.com/l/_blC52XU15Kyi
https://dl.doubtnut.com/l/_b4IYqI0T0Swe
https://dl.doubtnut.com/l/_KFIQLLSKh6Y3


to fall on a polaroid A. Another polaraid B is so oriented with respect to A

that there is no light emerging out of B. A third polaroid C is now

introduced mid-way between A and B is so oriented that its axis bisects

that angle between the axes of A and B. Calculate the intensity of light

transmitted by A,B and C.

Watch Video Solution

6. A beam of light consisting of two wavelength, 650 nm and 520 nm, is

used to obtain interference fringes in a Young's double - slit experiment.

Find the distance of the third bright fringe on the screen from the central

maximum for wavelengths 650 nm.

Watch Video Solution

7. (a) Draw a circuit diagram of a meter bridge used to determine the

unknown resistance R of a given wire. Hence derive the expression for R in

terms of the known resistance S. 

(b) What does the term 'end error' in a metre bridge circuit mean and

https://dl.doubtnut.com/l/_KFIQLLSKh6Y3
https://dl.doubtnut.com/l/_9nDEpTqIg56T
https://dl.doubtnut.com/l/_GBdEaUk78B03


how is it corrected ? How will the balancing point be a�ected , if the

positions of the battery and galvanometer are interchanged in a metre

bridge experiment ? Give reason for your answer.

View Text Solution

8. (a) State the working principle of a potentiometer with help of the

circuit diagram , explain how the internal resistance of a cell is

determined.

How are the following a�ected in the potentiometer circuit when (i) the

internal resistance of the driver cell increases and (ii) the series resistor

connected to the driver cell is reduced ? Justify your answer. 5

View Text Solution

9. Mr Kamath, the chief mechanical engineer in Northern railways went to

Tokyo to attend a seminar on fast moving trains. His friend Mr. Hiroki

explained how Japnese people are concentrating on energy conservation

and saving fossil fuels using maglev trains. Mr. Kamath travelled from

https://dl.doubtnut.com/l/_GBdEaUk78B03
https://dl.doubtnut.com/l/_efHH2k1LHr2F
https://dl.doubtnut.com/l/_dxuOtFzG3nms


Tokyo to Osaka in maglev train and found that the sound is less, travel is

smooth and understood the Japanese technology in mass transporting

system. Maglev trains work on the principle of Meissner's e�ect. 

(a) Mention two values which Mr Kamath found in Mr. Hiorki. 

(b) Which values in Mr Kamath do you appreciate ? 

(c) What is Meissner's e�ect ? Write the value of magnetic permebility for

perfect diamagnetism.

Watch Video Solution

10. The teachers of Geeta's school took the students on a study tirp to a

power generating station, loactad nearly 200km away form the city.The

teacher explained that electrical energy is transmitted over such a long

distance to their city, in the form of alternating current (ac) raised to a

high voltage. At the receiving end is the city, the voltage is reduced to

operate the devices. As a result, the power loss is reduced. Geeta listened

to the teacher and asked question about how the ac is converted to a

higher or lower voltage. 

(a) Name th device used to change the alternating to a higher or lower

https://dl.doubtnut.com/l/_dxuOtFzG3nms
https://dl.doubtnut.com/l/_WbVnmiwRWjwa


value. State one cause for power dissipation in this device. 

(b) Explain with an example, how power loss is reduced if the energy is

transmitted over long distance as an alternating current rather than a

direct current, 

(c) Write two values each shown by the teachers and Geeta.

Watch Video Solution

11. (a) In a series LCR circuit connected across an AC source of variable

frequency, obtain the expression for its impedance and draw a plot

showing its variation with frequency of the AC source. 

(b) What is the phase di�erence between the voltages across inductor

and the capacitor at resonance in the LCR circuit ? 

(c ) When and inductor is connected to a 200 V DC voltage, a current of

1A�ows trough it. when the same inductor is connected to a 200 V, 50 Hz

AC source, only 0.5 A current �ows. Explain, why ? Also, calculate the self

inductance of the inductor.

Watch Video Solution

https://dl.doubtnut.com/l/_WbVnmiwRWjwa
https://dl.doubtnut.com/l/_aCNRgmDCX4iD


12. (a) Draw the diagram of a device which is used to decrease high S

voltage into a AC voltage and state its working principle. Write four

sources of energy loss in this device. 

(b) A small town with a demand of 1200 kW of electric power at 220 V is

situated 20 Km away from an electric plant generating power at 440V.

The resistance of the two wire line carrying power is  per km. The

town gets the power from the line through a 4000-220 V step-down

transformer at s sub-station in the town. Estimate the line power loss in

the from of heat.

Watch Video Solution

0.5Ω

13. In the di�ration due to single slit experiment, the aperture of the slit

is 3 mm. If monochromatic light of wavelength 620 nm in incident

normally on the slit, calculate the separation in between the �rst order

minima and the  order maxima on one side of the screen. The distance

between the slit and the screen is 1.5 m.

Watch Video Solution

3rd

https://dl.doubtnut.com/l/_2LLjbtSkEkT2
https://dl.doubtnut.com/l/_ywTwl2WULlrs


14. Answer the following: 

(a) Describe brie�y the process of transferring charge between the two

plates of a parallel plate capacitor when connected to a battery. Derive an

expression for the energy stored in a capacitor. 

(b) A parallel plate capacitor is connected to a battery of potential

di�erence V. It is disconnected from battery and then connected to

another uncharged capacitor of the same capacitance. Calculate the ratio

of the energy stored in the combination to the initial energy on the

single capacitor.

Watch Video Solution

15. Answer the following: 

(a) Derive and expression for the electric �eld at any point on the

equatorial line of an electric dipole. 

(b) Two identical point charges, q each kept  apart in air. A third point

charge  of unknown magnitude and sign is placed on the line joining

2m

Q

https://dl.doubtnut.com/l/_ywTwl2WULlrs
https://dl.doubtnut.com/l/_iity73vIulqS
https://dl.doubtnut.com/l/_mR9qc9mhjX7x


Section E

the charges such that the system remains in equilibrium. Find the

position and nature of Q.

Watch Video Solution

1. How much current is drawn by the primary of a transformer connected

to  supply when it delivers power to a  refrigerator ?

Watch Video Solution

220V 110V − 550W

2. A rectangular coil of area , having number of turns  is rotated at 

 revoluation per second in a uniform magnetic �eld , the �eld being

perpendicular to the coil. Prove that maximum emf induced in the coil is

.

Watch Video Solution

A N

' f' B

2πfNBA

https://dl.doubtnut.com/l/_mR9qc9mhjX7x
https://dl.doubtnut.com/l/_QFzbk0qua8cl
https://dl.doubtnut.com/l/_j4UVdruGUw9P
https://dl.doubtnut.com/l/_32hyo150bRez


3. Light from a point source in air falls on a convex spherical glass surface

of refractive index  and radius of curvature . The distance of light

source from the glass surface is . At what position is the image

formed ?

Watch Video Solution

1.5 20cm

100cm

4. You are given three lenses of power ,  and  to design a

telescope. 

 Which lenses should be used as objective and eyepiece? Justify your

answer. 

 Why is the aperture of the objective preferred to be large ?

Watch Video Solution

0.5D 4D 10D

(i)

(ii)

5. Answer the following: 

 Use Gauss' law to �nd the electric �eld due to a uniformly charged

in�nite plane sheet. What is the direction of �eld for positive and

(i)

https://dl.doubtnut.com/l/_32hyo150bRez
https://dl.doubtnut.com/l/_wRDEJxOdbjAv
https://dl.doubtnut.com/l/_M042mEhqCpwI


negative charge densities? 

 Find the ratio of the potential di�erences that must be applied

across the parallel and series combination of two capacitors  and 

with their capacitance in the ratio  so that the energy stored in the

two cases becomes the same.

Watch Video Solution

(ii)

C1 C2

1: 2

6. Answer the following: 

 If two similar large plates, each of area A having surface charge

densities  and  are separated by a distance  in air,�nd the

expression for 

 �eld at points between the two plates and on outer side of the plates.

Specify the direction of the �eld in each case. 

 the potential di�erence between the plates. 

 the capacitance of the capacitor so formed. 

 Two metallic spheres of radii  and  are charged so that both of

these have same surface charge density . If they are connected to each

(i)

+σ −σ d

(a)

(b)

(c)

(ii) R 2R

σ

https://dl.doubtnut.com/l/_M042mEhqCpwI
https://dl.doubtnut.com/l/_GFdKi8rba055


other with a conducting wire, in which direction will the charge �ow and

why ?

Watch Video Solution

7. Answer the following: 

(a) State Gauss' law. Using this law, obtain the expression for the electric

�eld due to an in�nitely long straight conductor of linear charge density

. 

(b) A wire AB of length L has linear charge density , where x is

measured from the end A of the wire. 

This wire is enclosed by a Gaussian hollow surface. Find the expression

for the electric �ux through this surface.

Watch Video Solution

λ

λ = kx

8. Answer the following: 

(a) Derive the expression for the electric potential at any point P, at

distance r from the centre of an electric dipole, making angle , with itsα

https://dl.doubtnut.com/l/_GFdKi8rba055
https://dl.doubtnut.com/l/_2zJSAYI1w6M9
https://dl.doubtnut.com/l/_DZ9pFpOHkQZu


axis. 

(b) Two point charges  are separated by a distance of

2m in air. Find the point on the line joining charges at which the net

electric �eld of the system is zero.

Watch Video Solution

4μC and + 1μC

9. Prove that an ideal capacitor in ac circuit does not dissipate power.

Watch Video Solution

10. A metallic rod of length l is moved perpendicular to its length with

velocity v in a magnetic �eld  acting perpendicular to the plane in

which rod moves. Derive the expression for the inducced emf.

Watch Video Solution

→
B

https://dl.doubtnut.com/l/_DZ9pFpOHkQZu
https://dl.doubtnut.com/l/_bJAG1uJsIOKP
https://dl.doubtnut.com/l/_QS6iu64cuj5C


11. (a) Explain with reason, how the power of a diverging lens changes

when (i) it is kept in a medium of refractive index greater than that of the

lens, (ii) incident red light is replaced by violet light. 

(b) Three lenses  each of focal length 30 cm are placed co-

axially as shown in the �gure. An object is held at 60 cm from the optic

center of lens . The �nal real image is formal at the focus of .

Calculate the separation between (i)

.

Watch Video Solution

L1, L2, L3

L1 L3

(L1 and L2) and  (ii) (L2 and L3)

12. (a) Deduce the expression, by drawing a suitable ray diagram, for the

refractive index of a triangular glass prisms in terms of the angle of

minimum deviation (D) and the angle of prism (A). 

Draw a plot showing the variation of the angle of deviation with the

angle of incidence. 

(b) Calculate the value of the angle of incidence when a ray of light

incident on one face of an equilateral glass prism produces the emergent

https://dl.doubtnut.com/l/_mazExyb87wtn
https://dl.doubtnut.com/l/_crD5nNGTjKgG


ray, which just grazes along the adjacent face. Refractive index of prism is

Watch Video Solution

√2

13. (a) Use Gauss's law to derive the expression for the electric �led 

due to straight uniformaly charges in�nite line of charges density .

(b) Draw a graph to show the variation of E with perpendicular from the

line of charge. 

(c) Find the work done in brining a charge q from prependicular distance

 to .

Watch Video Solution

(
→
E )

λC /m

r1 r2(r2 > r1)

14. An aeroplane if �ying horizontally for west to east with a velocity of

900 km/hours. Calcuate the potential di�erence developed between the

ends of its wings having a span of 20n. The horizontal component of the

Earth's magnetic �eld is  and the angle of dip is .

h id l i

5 × 10− 4T 30∘

https://dl.doubtnut.com/l/_crD5nNGTjKgG
https://dl.doubtnut.com/l/_1SiwsvthrGBr
https://dl.doubtnut.com/l/_Na5IIG6Ys34I


Watch Video Solution

15. A device X is connected across an ac source of voltage .

The current throught X is given as   

(a) Identify the device X and write the expression for its reactance. 

(b) Draw graph showing variation of voltage and current with time over

one cycle of ac, for X. 

How does the reactance of the device X vary with frequency of the ac?

Show this variation graphically. 

(d) Draw the phasor diagram for the device X.

Watch Video Solution

V = V0 sinωt

I = I0 sin(ωt + )
π

2

16. (a) Draw a ray diagram to show image fromation when the concave

mirror produces a real, inverted and magni�ed image of the object 

(b) Obtain the mirror formula and write the expression for the liner

magni�cation. 

https://dl.doubtnut.com/l/_Na5IIG6Ys34I
https://dl.doubtnut.com/l/_JjUMJZ52yx0o
https://dl.doubtnut.com/l/_dFklQPdPd6CZ


Set I Section A

(c) Explain two advantages of a re�ecting telescope over a refracting

telescope.

Watch Video Solution

17. (a) De�ne a wavefront. Using Huygen's principle, verify the laws of

re�ection at a plane surface . 

(b) In a single slit di�raction experiment the wildth of the slit is made

double the orignal width. 

How does this a�ect the size and intensity of the central di�raction band

? Explain. 

(c) When a tiny circular obstacle in placed in the path of light from a

distance source, a bright spot is seen at the centre of the obstacle .

Explain why.

Watch Video Solution

https://dl.doubtnut.com/l/_dFklQPdPd6CZ
https://dl.doubtnut.com/l/_0EoQFycGAtp9
https://dl.doubtnut.com/l/_IJz6oGxkS2Sr


1. Does the charge given to a metallic sphere depend on whether it is

hollow or solid ? Give reason for your answer.

Watch Video Solution

2. A long straight current carrying wire passes normally through the

centre of circular loop. If the current through the wire increases, will

there be an induced emf in the loop ? Justify.

Watch Video Solution

3. At a place, the horizontal component of earth's magnetic �eld is V and

angle of dip is . What is te value of horizontal component of earth's

magnetic �eld at equator ?

Watch Video Solution

60∘

https://dl.doubtnut.com/l/_IJz6oGxkS2Sr
https://dl.doubtnut.com/l/_MeE3JM8kVYgZ
https://dl.doubtnut.com/l/_4V5yKyd2xfvd


Set I Section B

4. How is the speed of EM waves in vacuum determined by the electric

and magnetic �elds ?

Watch Video Solution

1. How does Ampere-Maxwell law explain the �ow the of current through a

capacitor when it is being charged by a battery? Write the expression for

the displacement current in terms of the rate of change of electric �ux.

Watch Video Solution

2. De�ne the distance of closest approach. An -particle of kinetic enegy

 is bombarded on a thin gold foil. The distance of the closest

approach is  . What will be the distance of closest approach for an -

particle of double the kinetic energy ?

α

'K'

' r' α

https://dl.doubtnut.com/l/_yivbIhp3mQFu
https://dl.doubtnut.com/l/_H7XY7OzWkQhI
https://dl.doubtnut.com/l/_sp6OnR1pGGO4


Watch Video Solution

3. Write two important limitations of Rutherford nuclear model of the

atom.

Watch Video Solution

4. Find out the wavelength of the electron orbiting in the ground state of

hydrogen atoms.

Watch Video Solution

5. Which basic mode of communcation is used in satellite communication

? What type of wave propagation is used this mode ? Write, giving

reason, the frequency range used in this mode of propagation.

Watch Video Solution

https://dl.doubtnut.com/l/_sp6OnR1pGGO4
https://dl.doubtnut.com/l/_8paipf2mkgih
https://dl.doubtnut.com/l/_swgruCHc9AP0
https://dl.doubtnut.com/l/_NVp1QAQ6n5SB


Set I Section C

1. Write the two processes that take place in the formation of a p-n

junction. Explain with the help of a diagram, the function of depletion

region and barrier potential in a p-n junction.

Watch Video Solution

2. Answer the following: 

(i) Obtain the expression for the cyclotron frequency. 

(ii) A deuteron and a proton are accelerated by the cyclotron. Can both be

accelerated with the same oscillator frequency ? Give reason to justify

your answer.

Watch Video Solution

3. How does one explain the emission of electron from a photosensitive

surface with te help of Einstein's photoelectric equation ?

https://dl.doubtnut.com/l/_MLHw7TdPpsGT
https://dl.doubtnut.com/l/_WByqNd0fuGNj
https://dl.doubtnut.com/l/_4LTPVb8dQSvG


Watch Video Solution

4. De�ne the term 'amplitude modulation'. Explain any two factors which

justify the need for modulating a low frequency base-band signal.

Watch Video Solution

5. (i) Derive the expression for electric �eld at a point on the equatorial

line of an electric dipole. 

(ii) Depiet the orientation of the dipole in (i) stable, (ii) unstable

equilibrium in a uniform electric �eld.

Watch Video Solution

6. (i) A radioactive nucleus 'A' undergoes a series of decays as given below

: 

.  

The mass number of atomic number of  are  and 71 respectively.

A
α

−−→ A1

β

−−→ A2
α

−−→ A3

γ

−−→ A4

A2 176

https://dl.doubtnut.com/l/_4LTPVb8dQSvG
https://dl.doubtnut.com/l/_vRxbXZrmX9t0
https://dl.doubtnut.com/l/_cxqnJQQH0Nna
https://dl.doubtnut.com/l/_JxqVnDZgk1dv


Determine the mass and atomic numbers of  and A.  

(ii) Write the basic nuclear processes underlying  and  decays.

Watch Video Solution

A4

β β −

7. In a CE transistor ampli�er, the audio signal voltage across the collector

resistance of  is . If the base resistance is  and the current

ampli�cation of the transistor is 100, the input signal voltage is:

Watch Video Solution

2kΩ 2V 1kΩ

8. Describe the working principle of a moving coil galvanometer. Why is

necessary to use 

(i) a radial magnetic �eld and

(ii) a cylindrical soft iron core in a galvanometer ?

Write the expression for current sensitivity of the galvanometer . 

Can a galvanometer as such be used for measuring the current ? Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_JxqVnDZgk1dv
https://dl.doubtnut.com/l/_olf0RGs5cdpl
https://dl.doubtnut.com/l/_TZer7GRCB4tO


Set I Section D

9. De�ne the term 'self-inductance' and write the S.I. unit.

Watch Video Solution

1. Mrs, Rashmi Singh broke her readings glasses. When she went to

shopkeeper to order new spects, he suggested that she should get

spectacles with plastic lenses instead of galss lenses. On getting the new

spectacles, she found that the new ones were thicker than the earlier

ones. She asked this question to the shopkeeper but he could not o�er

satisfactory explanation for this. At home, Mrs. Singh raised the same

question to her daughter Anuja who explained why plastic lenses were

thicker. 

(a) Write two qualities displayed each by Anuja and her mother .

(b) How do you explain this fact using lens maker's formula ?

Watch Video Solution

https://dl.doubtnut.com/l/_TZer7GRCB4tO
https://dl.doubtnut.com/l/_TCOIfYNzBg4t
https://dl.doubtnut.com/l/_FV8WvpabepVj


Set I Section E

1. Derive the expression for the instantaneous value of the emf induced in

the coil.

Watch Video Solution

2. A power transmission line feeds input power at 2200 V to a step-down

transformer with its primary windings having  turns. Find the

number of turns in the secondary to get the power output at .

Watch Video Solution

3000

220V

3. (a) Distinguish between unpolarized light and linearly polarized light.

How does one get linearly polarised light with the help of a plaroid ? 

(b) A narrow beam of unpolarised light of intensity  is incident on a

polaroid . The light transmitted by it is then incident on a second

I0

P1

https://dl.doubtnut.com/l/_FV8WvpabepVj
https://dl.doubtnut.com/l/_40vPsjOfV31r
https://dl.doubtnut.com/l/_9emycTFKGsnZ
https://dl.doubtnut.com/l/_urWunLqF55t1


polaroid  with its pass axis making angle of  relative to the pass

axis of . Find the intensity of the light transmitted by .

Watch Video Solution

P2 60∘

P1 P2

4. A monochromatic light of wavelength  is incident normally on a

single slit of width 0.2 nm of produce a di�raction pattern. Find the

angular width of the central maximum obtained on the screen. 

Estimate the number of fringes obtained in Young's double slit

experimental with fringe width , which can be accommodated

within the region of total angular spread of the central maximum due to

single slit.

Watch Video Solution

500nm

0.5mm

5. A wire whose cross-sectional area is increasing linearly from its one end

to the other, is connected across a battery of V volts. Which of the

following quantities remains constant in the wire ? 

(a) drift speed , (b) current density 

https://dl.doubtnut.com/l/_urWunLqF55t1
https://dl.doubtnut.com/l/_muDuxCVVORhi
https://dl.doubtnut.com/l/_BLG2VJH2NRyu


Set Ii Delhi Board Sec B

Set Ii Delhi Board Sec C

(c ) electric current , (d) electric �eld. 

Justify your answer.

Watch Video Solution

1. Distinguish between a transducer and a repeater.

Watch Video Solution

2. Why should the objective of a telescope have focal length and large

apearture ? Justify your answer .

Watch Video Solution

https://dl.doubtnut.com/l/_BLG2VJH2NRyu
https://dl.doubtnut.com/l/_zXAy5EOfkiji
https://dl.doubtnut.com/l/_dGGYQzA6B25G


1. A 12 pF capacitor is connected to a 50 V battery. How much electrostatic

energy is stored in the capacitor ? If another capacitor of 6 pF is

connected across the combination, �nd the charge stored and potential

di�erence across each capacitor.

Watch Video Solution

2. A Zener diode is fabricated by heavily doping both p- and n-sides of the

junctions. Explain, why ? Brie�y explain the use of zener diode as a dc

voltage regulator with the help of a circuit diagram.

Watch Video Solution

3. A electron of mass,  revolves around a nucleus of charge . Show

that it behaves like a tiny magnetic dipole. Hence, prove that the

magnetic moment associated with it is expressed as ,

where  is the orbital angular momentum of the electron. Give the

signi�cation of negative sign.

me +Ze

→
μ = −

→
L

e

2me
→
L

https://dl.doubtnut.com/l/_lg0AQu8UwvNV
https://dl.doubtnut.com/l/_7LxgR9dJ1zRF
https://dl.doubtnut.com/l/_Nxk2tXSaeOd6


Set Iii Delhi Board Sec C

Watch Video Solution

4. (i) Derive the expression for the speci�c for the electric potential due to

an electric dipole at a point on its axial line. 

(ii) Depiet the equivpotential surfaces due to an electric dipole.

Watch Video Solution

1. Radiation of frequency  is incident on two photosensitive

surface  and . There is no photoemission from surface .

Photoemission occurs from  but photoelectrons have zero kinetic

energy. Explain these observation and �nd the value of work function for

surface .

Watch Video Solution

1015Hz

P Q P

Q

Q

https://dl.doubtnut.com/l/_Nxk2tXSaeOd6
https://dl.doubtnut.com/l/_AW6eFZLCJFlX
https://dl.doubtnut.com/l/_iyJx7OsNvuDf
https://dl.doubtnut.com/l/_BRq00DQKxAcg


2. Obtain the expression for the torque  experienced by an electric

dipole of dipole moment  in a uniform electric �eld , 

Watch Video Solution

→
τ

→
p

→
E

3. Explain brie�y with the help of necessary diagram, the forward and the

reverse biasing of p-n junction diode. Also draw their characteristic curves

in the two cases.

Watch Video Solution

4. Two identical capacitors of  each are connected in a series across

a battery of 50V. How much electrostatic energy is stored in the

combination ? If these were connected in parallel across the same battery

, how much energy will be stored in combintion now ? 

Also �nd the charge drawn from the battery in each case.

Watch Video Solution

12pF

https://dl.doubtnut.com/l/_BRq00DQKxAcg
https://dl.doubtnut.com/l/_meSIRB495SBY
https://dl.doubtnut.com/l/_rrjYo6B3mQaq
https://dl.doubtnut.com/l/_uUdzKuU90YqB


Set Ii Outside Delhi

5. Answer the following: 

(a) Write the expression for the force  acting on a particle of mass m

and charge q moving with velocity  in a magnetic �eld  . Under what

conditions will it move in 

(i) a circular path and (ii) a helical path ? 

(b) Show that the kinetic energy of the particle moving a magnetic �eld

remains constant.

Watch Video Solution

→
F

→
V

→
B

1. Write the relation for the speed of electromagnetic wave in terms of

the amplitudes of electric and magnetic �elds.

Watch Video Solution

https://dl.doubtnut.com/l/_uUdzKuU90YqB
https://dl.doubtnut.com/l/_5BlCGCK76g7y


2. Identify the electromagnetic waves whose wavelength very as: (a)

 (b) . Write one use each.

Watch Video Solution

10− 11m < λ < 10− 14m 10− 4m < λ < 10− 6m

3. The short weve length limit for the Lyman series of the hydrogen

spectrum is   

Calculate the short wevelength limit for Balmer series of the hydrogen

spectrum.

Watch Video Solution

913.4Å

4. Write two advantages of a re�ecting telescope over a refracting

telescope.

Watch Video Solution

https://dl.doubtnut.com/l/_XlxZdYM2BM7V
https://dl.doubtnut.com/l/_v2DEBefOxItI
https://dl.doubtnut.com/l/_KtsCsojqxxzS


5. Explain giving reasons for the following : 

(a) Photoelectric current in a photocell increases with the increase in

intensity of the incident radiation. 

(b) The stopping potential  varies linearly with the frequency  of the

incident radiation for a given photosensitive surface with the slope

remaining the same for di�erent surfaces. 

(c) Maximum kinetic energy of the photoelectrons is independent of the

intensity of incident radiation.

Watch Video Solution

V0 ν

6. (a) Draw the circuit diagram for studying the characteristics of a

transistor in common 

emitter con�guration. Explain brie�y and show how input and output

characteristics 

are drawn. 

(b) The �gure shows input weve forms A and B to a logic gate . Draw the

output waveform 

https://dl.doubtnut.com/l/_bMEtKHEQg5Q0
https://dl.doubtnut.com/l/_tB5SDzCVpPGj


Set Iii Outside Delhi

for an OR gate . Write the truth table for this logic gate and draw the

output waveform 

for an OR gate . Write truth table for this logic gate and draw its logic

symbol.

View Text Solution

1. Name the phenomenon which shows the quantum nature of

electromagnetic radiation.

Watch Video Solution

2. How is electromagnetic wave produced ? Draw a sketch of a plane e.m.

wave propagating along X-axis depicting the directions of the oscillating

electric and magnetic �elds.

Watch Video Solution

https://dl.doubtnut.com/l/_tB5SDzCVpPGj
https://dl.doubtnut.com/l/_nPCNTRALUj4h
https://dl.doubtnut.com/l/_VBkYDYdkznol


Section C

3. The grond state energy of hydrogen atom is . If an electron

makes a transition 

from an energy level - 1.51 eV to - 3.4 e V , calculate the wevelength of the

spectrel line 

emitted and name the series of hydrogen spectrum to which it belongs.

Watch Video Solution

13.6eV

1. (a) Draw a plot showing the variation of potential energy of a pair of

nucleons as a function of their separation . Mark the regions where the

nuclear force is : 

(i) attractive and (ii) repulsive. 

(b) In the nuclear reaction 

 determine the values of a and b .

Watch Video Solution

n + 235U →
92

aXe+
54        

94Sr+ 2n
b          

https://dl.doubtnut.com/l/_VBkYDYdkznol
https://dl.doubtnut.com/l/_Xt9dYx5J1Mb2
https://dl.doubtnut.com/l/_kQM6jDQZEjLs


2. Draw a labelled circuit diagram of n - p - n germanium transistor in

common emitter con�guration. Explain brie�y, how this transistor is used

as a voltage ampli�er.

Watch Video Solution

3. (a) State Biot - Savart law and ecpress it in the vector form. 

(b) Using Biot - Savart law, law obtain the expression for the magnetic

�eld due to a circular coil of radius r, carrying a current I at point on its

axis distant x from the centre of the coil.

Watch Video Solution

4. Answer the following: 

(a)De�ne SI unit of current in terms of the force between two parallel

current carrying conductors. 

(b) Two long straight parallel conductors carrying steady currents

https://dl.doubtnut.com/l/_kQM6jDQZEjLs
https://dl.doubtnut.com/l/_g4F8VJa5Bc43
https://dl.doubtnut.com/l/_ZrbzpscGzow2
https://dl.doubtnut.com/l/_bWj0sQe5WEoJ


 along the same direction are separated by a distance d. How

does one explain the force of attraction between them? If a third

conductor carrying a current  in the opposite direction is placed just in

the middle of these conductors , �nd the resultant force acting on the

third conductor.

Watch Video Solution

Ia and Ib

Ic

5. (a) With the help pf a ray diagram , show how a concave mirror is used

to obtain an erect and magni�ed image of an object . 

(b) Using the ray diagram below , obtain the mirror formula and the

expression for linear magni�cation.

Watch Video Solution

6. Two cells of emfs  and internal resistances 

respectively are connected in parallel . Obtain expressions for the

equivalent (i) resistance and , (ii) emf of the combination.

W t h Vid S l ti

ε1 and ε2 r1 and r2

https://dl.doubtnut.com/l/_bWj0sQe5WEoJ
https://dl.doubtnut.com/l/_RybWbbTTNQoa
https://dl.doubtnut.com/l/_5TcL7uHBZBCu


Watch Video Solution

7. (i) Write two points to distinguish between interference and di�raction

fringes. 

(ii) In a Young 's double slit experiment , fringes are obtained on a screen

placed at certain distance away from the slits . If the screen is moved by 5

cm towards the slits , the fringe width changes by 30  . Given that the

slits are 1 mm apart , calculate the wavelength of the light used.

Watch Video Solution

μm

8. (a) When an unpolarized light of intensity  is passed through a

polaroid , what is the intensity of the linearly polarized light ? Does it

depend on the orintation of the polaroid ? Explain your answer. 

(b) A plane polarized beam of light is passed through a polaroid . Show

graphically the variation of the intensity of the transmitted light with

angle of rotation of the polaroid in complete one rotation.

Watch Video Solution

I0

https://dl.doubtnut.com/l/_5TcL7uHBZBCu
https://dl.doubtnut.com/l/_CORMJaH2WdV6
https://dl.doubtnut.com/l/_QcShNXmERGg7


9. State the underlying princeiple of mater bridge. Draw the circuit

diagram and explain how the unknown resistance of a conductor can be

determined by this method.

Watch Video Solution

10. A proton, a deuteron and an alpha particle, are accelerated through

the same potential di�erence and then subjected to a unifrom magnetic

�eld , perpendicular to the direction of their motions. Compare (i) their

kinetic energies, and (ii) if the radius of the ciruclar path described by

proton is 5 cm, determine the radii of the paths described by deuteron

and alpha partcile.

Watch Video Solution

→
B

11. (a) Brie�y explain how a galvanometer is converted into an ammeter. 

(b) A galvanometer coil has a resistance of  and it shows full scale15Ω

https://dl.doubtnut.com/l/_QcShNXmERGg7
https://dl.doubtnut.com/l/_rJg96T2VqyvA
https://dl.doubtnut.com/l/_jhuVwdMRm1Y2
https://dl.doubtnut.com/l/_lXmU33QSTW8c


de�ection for a current of 4 mA. Convert it into an ammeter of range 0 to

6 A.

Watch Video Solution

12. (a) Brie�y explain how a galvanometer is converted into a voltmeter. 

(b) A voltmeter of a certain range is constructed by connecting a

resistance of  in series with a galvanometer. When the resistance of

 is connected in series, the range gets halved. Find the resistance of

the galvanometer.

Watch Video Solution

980Ω

470Ω

13. Draw aray diagram to show the image formation of a distant object by

a refracting telescope. Write the expression for its angular magni�cation

in terms of the focal lengths of the lensesused. State the important

considerations required to achieve large resolution and their consequent

limitations.

W t h Vid S l ti

https://dl.doubtnut.com/l/_lXmU33QSTW8c
https://dl.doubtnut.com/l/_jkvuTxrLoNo9
https://dl.doubtnut.com/l/_cE39FAcv98dc


Section D

Watch Video Solution

14. (a) Plot a graph for angle of deviation as a function of angle of

incidence for a triangular prism. 

(b) Derive the relation for the refractive index of the prism in terms of the

angle of minimum deviation and angle of prism.

Watch Video Solution

15. (a) What is amplitude modulation? Draw a diagram showing an

amplitude modulated wave obtained by modulation of a carrier

sinusoidal wave on a modulating signal. 

(b) De�ne the terms (i) modulation index, and (ii) side bands. Mention the

signi�cance of side bands.

Watch Video Solution

https://dl.doubtnut.com/l/_cE39FAcv98dc
https://dl.doubtnut.com/l/_4EethrjAwSFg
https://dl.doubtnut.com/l/_07LNdSSXzyCc
https://dl.doubtnut.com/l/_J8gjnVjgnCN6


1. Mrs Rajlakshmi had a sudden fall and was thereafter unable to stand

striaight . She was in great pain Her daughter Rita took her to the docter .

The docter took a photograph of Mrs . Rajlakshmi 's bones and found that

she had su�ered a fracture . He advised her to rest and take the required

treatment. 

(a) Write two values displayed by Rita . 

(b) Mention the range of the wavelength of this electromagnetic

radiation. 

( c) How is this radiation produced ? 

(d) Name the electromagnetic radiation used to take the photograph of

the bones.

Watch Video Solution

2. Answer the following: 

(a) Derive an expression for the potential energy of an electric dipole in a

uniform electric �eld. Explain conditions for stable and unstable

equilibrium. 

https://dl.doubtnut.com/l/_J8gjnVjgnCN6
https://dl.doubtnut.com/l/_DuhAzvCZDaWA


(b) Is the electrostatic potential necessarily zero at a point where the

electric �eld is zero ? Give an example to support your answer.

Watch Video Solution

3. (a) Draw a schematic diagram of an AC generator. Explain is working

and obtain the expression for the instantaneous value of the emf in

terms of the magnetic �eld B, number of turns N of the coil of area A

rotating with angular frequency . Show how an alternating emf is

generated by loop of wire rotating in a magnetic �eld. 

(b) A circular coil of radius 10 cm and 20 turns is rotated about its vertical

diameter with angular speed of 50 rad  in a uniform horizontal

magnetic �eld of .  

(i) Calculate the maximum and average emf induced in the coil. 

(ii) If the coil forms a closed loop of resistance , calculate the

maximum current in the coil and the average power loss due to Joule

heating.

Watch Video Solution

ω

s− 1.

3.0 × 10− 2T

10Ω

https://dl.doubtnut.com/l/_DuhAzvCZDaWA
https://dl.doubtnut.com/l/_jFC1ndHJY2Op


Section E

1. (a) Explain with the help of suitable diagram , the two processes which

occur during the formations of a p -n junction diode . Hence , de�ne the

terms : 

(i) depletion region and (ii) potential barrier : 

(b) Draw a circuit diagram of a p - n junction diode under forward bias

and explain its working .

Watch Video Solution

2. (a) Describe brie�y three factors which justify the need for modulation

of audio frequency signals over long distances in communication . 

(b) Draw the waveforms of (i) carrier wave , (ii) a modualating signal and ,

(iii) amplitude modulated wave.

Watch Video Solution

https://dl.doubtnut.com/l/_TEYAQxe1EmhN
https://dl.doubtnut.com/l/_Fb4mUtv7NdWX


3. Two point charges q and - q are located at points (0 , 0 , - a ) and (0 , 0 ,

a) respectively : 

(a) Find the electrostatic potential at (0 , 0 , z) and ( x, y , 0). 

(b) How much work is done in moving a small test charge from the point

(5 , 0 , 0 , ) to (-7 , 0 , 0 ) along the x - axis ? 

(c) How would your answer change if the path of the test charge between

the same points is not along the x axis but along any other random path

? 

(d) If the above point charges are now placed in the same position in a

uniform external electric �eld  , what would be the potential energy of

the charge system in its orientation of unstable equilibrium ? Justify your

answer in each case .

Watch Video Solution

→
E

4. A capacitor of capacitance  is charged to a potential  while

another capacitor of capacitance  is charged to a potential di�erence 

 . The capacitors are now disconnected from their respective charging

C1 V1

C2

V2

https://dl.doubtnut.com/l/_vdLdNu96PvgA
https://dl.doubtnut.com/l/_ORi1zgAj46BO


batteries and connected in parallel to each other . 

(a) Find the total energy stored in the two capacitors before they are

connected. 

(b) Find the total energy stored in the parallel combination of the two

capacitors. 

(c ) Explain the reason for the di�erence of energy in parallel combination

in comparison to the total energy before they are connected.

Watch Video Solution

5. State the principle of working of a transformer. 

(b) De�ne e�ciency of a transformer. 

(c ) State any two factors that reduce the e�ciency of a transformer. 

(d) Calculate the current drawn by the primary of a  e�cient

transformer which steps down 220 V to 22 V , if the output resistance is

440 .

Watch Video Solution

90 %

Ω

https://dl.doubtnut.com/l/_ORi1zgAj46BO
https://dl.doubtnut.com/l/_VgD3WJOD3nqJ


Section C

1. (a) De�ne the term 'conductivity' of a metallic wire. Write its SI unit. 

(b) Using the concept of free electrons in a conductor, derive the

expression for the conductivity of a wire in te'rms of number density and

relaxation time. Hence obtain the relation between current density and

the applied electric �eld E.

Watch Video Solution

2. A bar magnet of magnetic moment 6  is aligned at  with a

uniform external magnetic �eld of 0.44 T. Calculate (a) the work done in

turning the magnet to align its magnetic moment (i) normal to the

magnetic �eld, (ii) opposite to the magnetic �eld, and (b) the torque on

the magnet in the �nal orientation in case (ii).

Watch Video Solution

J /T 60∘

https://dl.doubtnut.com/l/_Jh94468l5cZM
https://dl.doubtnut.com/l/_pEElDiJsT8uE


3. The susceptibility of a magnetic material is 0.9853. Identify the type of

magnetic material. Draw the modi�cation of the �eld pattern on keeping

a piece of this material in a uniform magnetic �eld.

Watch Video Solution

4. (a) Show using a proper diagram how unpolarised light can be linearly

polarised by re�ection from a transparent glass surface. 

(b) The �gure shows a ray of light falling normally on. the face AB of an

equilateral glass prism having refractive index 3/2, placed A in water

ofrefractive index 4/3. Will this ray su�er total internal re�ection on

striking the face AC? Justify your answer.

Watch Video Solution

5. Answer the following: 

(a) If one of two identical slits producing interference in Young's

experiment is covered with glass so that the light intensity passing

https://dl.doubtnut.com/l/_kcD1zXkWhcDm
https://dl.doubtnut.com/l/_ldft9p51YDTq
https://dl.doubtnut.com/l/_J9tTrObG1jDG


through it is reduced to 50%, �nd the ratio of the maximum and

minimum intensity of the fringe in the interference pattern. 

(b) What kind of fringes do you expect to observe if white light is used

instead of monochromatic light ?

Watch Video Solution

6. A hydrogen atom initially in the ground state absorbs a photon which

excites it to then n = 4 level . Estimate the frequeny of the photon.

Watch Video Solution

7. (a) Explain the processes of nuclear �ssion and nuclear fusion by using

the plot of binding energy per nucleon (BE/A) versus the mass number A. 

(b) A radioactive isotope has a hald -life of 10 years. How long will it take

for the activity to reduce to 3.125%.

Watch Video Solution

https://dl.doubtnut.com/l/_J9tTrObG1jDG
https://dl.doubtnut.com/l/_j6feobszSxyP
https://dl.doubtnut.com/l/_lpKflnSXzA5c
https://dl.doubtnut.com/l/_YF4p50gcNcat


8. Give the truth table and circuit symbol for NAND gate.

Watch Video Solution

9. Draw the typical input and output characterisitics of an n-p-n transistor

in CE con�gurtion . Show how these characteristic can be used to

determine (a) the input resistance  and (b) current ampli�cation

factor .

Watch Video Solution

(r1)

(β)

10. (a) Give three reasons why modulation of a message signal is

necessary for long distance transmission. 

(b) Show graphically an audio singal, a carrier wave and an amplitude

modulation wave.

Watch Video Solution

https://dl.doubtnut.com/l/_YF4p50gcNcat
https://dl.doubtnut.com/l/_KR4tehBtnOBH
https://dl.doubtnut.com/l/_gBm7MbYK9XSp


Section A

1. Two identical conducting balls A and B have charges- Q and + 3Q

respectively. They are brought in contact with each other and then

separated by a distance d part. Find the nature of the Coulomb force

between them.

Watch Video Solution

2. A metal spherical shell has an inner radius  and outer radius . A

charge Q is placed at the center of the spherical cavity. What will be

surface charge density on (i) the inner surface, and (ii) the outer surface ?

Watch Video Solution

R1 R2

3. Under what condition will the current in a wire be the same when

connected in series and in parallel on n identical cells each having

internal resistance r and external resistance R?

https://dl.doubtnut.com/l/_4L9UIb9SN9FI
https://dl.doubtnut.com/l/_xTOm7a1HUcrF
https://dl.doubtnut.com/l/_iKAirfy6Zks0


Watch Video Solution

4. The ozone layer on the top of the stratosphere is crucial for human

survival.Explain why?

Watch Video Solution

5. Do electromagnetic waves carry energy and momentum?

Watch Video Solution

6. The graph shows variation of stopping potential  versus frequency of

incident radiation v for two photosensitive metals A and B. Which of the

V0

https://dl.doubtnut.com/l/_iKAirfy6Zks0
https://dl.doubtnut.com/l/_Y8gnkdqtk7Bx
https://dl.doubtnut.com/l/_GTNqkHEBotin
https://dl.doubtnut.com/l/_aB7vjo0Wqfqq


Section B

two metals has higher threshold frequency and why? 

Watch Video Solution

7. Why is ground wave transmission of signals restricted to a frequency of

1500 kHz ?

Watch Video Solution

https://dl.doubtnut.com/l/_aB7vjo0Wqfqq
https://dl.doubtnut.com/l/_Z6DRySNS8vRJ


1. Using Gauss's law obtain the expression for the electric �eld due to

uniformly charged thin spherical shell of radius R at a point outside the

shell. Draw a graph showing the variation of electric tield with r, for r gt R

and r lt R.

Watch Video Solution

2. Two thin in�nite parallel sheets have uniform surface charge densities

of  and . Electric �eld is the space between the two sheets is :

Watch Video Solution

+σ −σ

3. A capacitor, made of two parallel plates each of plate area A and

separation d, is being charged by an external ac socurce. Show that the

displacement current inside the same as the current charging the

capacitor.

Watch Video Solution

https://dl.doubtnut.com/l/_NY2S0iVLlciM
https://dl.doubtnut.com/l/_NaXqaOxleyfX
https://dl.doubtnut.com/l/_cFEO9Hin8yhs


4. A beam of light converges at a point P. Now a convex lens is placed in

the part of the converngent beam at 15 cm from P. At what point does a

beam converge if the convex lens has a focad length 10 cm ?

Watch Video Solution

5. An object is kept in front of a concave mirror of focal length 15 cm. The

image formed is three times the size of the object. Calculate the two

possible distances of the object from the mirror.

Watch Video Solution

6. Explain giving reason, how the resolving power of a compound

microscope depends on the 

(a) frequency of the incident light, (b) focal length of the objectives lens.

Watch Video Solution

https://dl.doubtnut.com/l/_FPOQFbx6SEqo
https://dl.doubtnut.com/l/_ZRR7I8J2jInc
https://dl.doubtnut.com/l/_UuzuvyqYa3tt
https://dl.doubtnut.com/l/_YwKHQMO0fXkC


7. A certain n-p-n transistor has the common emitter output

characteristics as shown in the �gure. 

(a) Find the emitter current at   

(b) Current gain  at this point.

Watch Video Solution

VCE = 12.5V and Ib = 60μA, and

' β'

https://dl.doubtnut.com/l/_YwKHQMO0fXkC

