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SUBJECT: PHYSICS

I hope this collection of questions will help to test your preparation level and useful to recall the concepts in different areas of all      the chapters.

Use and Succeed.
Navaneethakrishnan.V    

Former Subject In-Charge(Science)

******************************************************
   “IT   IS   NOT   ENOUGH  TO   AIM,   YOU   MUST   HIT”
******************************************************
ELECTROSTATICS
1. (a)Two point charges 2(c and 6(c repel each other with a force of 12N. If each is given an        

      additional charge -4(c, what will be the force between them? (b) If the distance between two     

       equal point charges is halved and the individual charges are doubled , what would happen to  

       the  force between them? 

2. An electron and proton are free to move in a given electric field. Will the acceleration    

      experienced by  them be  equal  or different ?

3. a)If the electric field intensity is zero at a given point ,will the electric potential be necessarily   

      zero at that  point? Explain. b) Is the electric field necessarily zero at a point where the    

      electrostatic potential zero ? Give an example to illustrate your answer.

4. Define the term dielectric constant.

5. How will you connect four  capacitors each of 1(f  to obtain a net capacitance of 0.75(f ?   

      Draw  a  diagram to show the combination.

6. How does the speed of an electrically charged particle affect its i) mass ii) charge?.

7. Draw the lines of force to represent a uniform electric field.

8.  Name the physical quantity whose S.I unit is Coloumb /Volt.

9. Two equal charges of  -10-16C each are kept 20 cm apart in air. Calculate i) electric field at a   

      point midway  between  them and ii) force acting on a charge of -10-16C kept at a point midway   

      between them.

10. Two point charges +q and -q are placed at a distance d apart. Draw the line on which the    

      resultant field is   parallel  to   the line joining the charges. 

11. What is an electric line of force? Give reason why no two electric lines of  force  intersect.  

12. Three capacitors of equal capacitance when connected in series have a net capacitance of C1   

      and  when  connected  in parallel have a capacitance of C2. What will be value of  C1/ C2?

13. Sketch the electric line of force due to a point charges i) q<0 and ii) q>0.

14. What is a conservative field?

15. Name any two basic properties of electric charge.

16. A polythene piece rubbed with wool is found have a negative charge of 3.2 x 10-7c. Calculate the number of    electrons transferred.

17. Consider three charged bodies A,B and C. If A and B repel each other and A attracts C, what is 
      the nature of the  force between B and C?

18. A positive charge of 2x10-7 C is placed at a distance of  0.15 m from another positive charge of   

      8x10-7C. Find the  point on the line joining them where the electric field is zero.

19. A charge of 12mc is given to a hollow metallic sphere of radius 0.1m.Find the potential at        

      i) the   surface of  the sphere  and ii) the centre of the sphere.

20. A 4(f capacitor is connected in parallel to another 8(f capacitor. The combination is charged  

      at 300V. Cal. i) total charge on the combination, ii) total energy stored in  the combination.
21. What is the energy gained by an electron beam when accelerated by a potential difference        of 2000V?
22. A point charge of 8.85x10-8 C is situated at the centre of a cube of side 1m.Calculate the electric flux through the  surface.

23. Two insulated charged copper spheres A and B have their centres separated by a distance of    50 cm . What is mutual force of repulsion if charge on each sphere is 6.5x10-7C.What is   the force of repulsion  if (i) each sphere is charged double the amount and distance between them is halved (ii) the two  spheres are placed in water of  dielectric constant 80.

24. A charge q1=1x10-6C is kept 10cm from a charge 2x10-6C. At what distance point on the line joining  the two charges is the electric field strength  zero?

25. A parallel plate capacitor with air  between  its plates having  plate area of  6x10-3 m2 and  separation between them  3 mm is connected to a 100V supply.  Calculate charge on  each plate of  the capacitor.  Explain what would happen when a 3 mm  thick  mica sheet (k = 6)  is inserted between the plates.      

      a) while the voltage supply remains connected. b) after the supply is disconnected.
26. (a) Derive  an  expression for the  energy  stored in the  capacitor.  (b) Now  if  the   capacitor is           

       disconnected  from the battery.  What  will be the   energy   stored  in   the   capacitor   when                 

       (i) separation  between the   plates is doubled and    (ii) an uncharged and identical  capacitor   

       is  connected across it.

27.  A  metal plate is  introduced between the  plates of a charged   parallel plate  capacitor .  Sketch   

       the  electric lines  of force between the plates.

28.  The electric potential at a point distant 0.9m from point charge is 50V.Find the magnitude and   

       nature of  the charge.

29.  A  500 pf   capacitor is charged by  a  200V battery.   How  much electrostatic energy is  stored     

       by  the capacitor? The capacitor  is  disconnected  from the battery and connected in parallel to   

       another 500pf capacitor. Compute the energy stored by the system.

30. Calculate the heat generated when a capacitor of 100(f   capacity and charged to  200V  is   

       discharged  through a 2 ohm  resistance.

31.  What is electrostatic shielding? Give at least one practical application.

32. Ordinary rubber is an insulator. But the special rubber  tyres of aircrafts are made slightly  

      conducting. Why?

33. On inserting a  dielectric between the plates of a  capacitor, its  capacity is found to  increase  by 

      5 times.  What is the relative permittivity of the dielectric? 

34. Two capacitors C1=5(f  C2=3(f are connected in parallel. This combination is connected in          

      series to  another  capacitor C3=2(f. The combination of these three capacitors is connected to a   

      50V supply.  Draw the circuit diagram to solve and calculate the effective capacitance and total   

      charge.

35.  A particle of mass m and charge  q is located midway between two fixed charged particles each having a  charge q  and at  a  distance 2l apart. Assuming that the middle charge moves along the line joining the fixed charge, calculate the frequency of oscillation when it is slightly displaced.
36. The electric field at a point due to a point charge is 40 N/C and the electric potential at that point    

       is 20J/C.  Calculate the distance of the point from the charge and the magnitude of the charge.
37.  Explain why capacitance becomes less in series combination ?

38.  How does the force between two point charges change , if the dielectric constant of the medium   

       in which  they are   kept increases? 

39. Two point charges A and B  of value 15 (c and 9 (c  are kept 18 cm apart in air . Calculate the     

      work done  when charge B is moved by 3 cm towards charge A.
40. An electric flux of  --6 x 103 Nm2/C passes normally through a spherical Gaussian surface of     

      radius 10 cm due to a  point charge placed at the centre. i) what is the charge enclosed by the   

      Gaussian surface? ii) If the  radius  of the  Gaussian surface is doubled, how  much flux would   

      pass through the surface?    

41. Two small balls having the charges in the ratio 1: 2 exert a force F on one another when a   

       distance x apart. The two balls are made to touch one another and separated. If they are now   

       placed same distance apart what  is the force exerted by them on one another ?

42.  How is the electric potential at a point be affected if the medium around the point is changed ?
43.  Show graphically the variation of charge q with time t when a capacitor is charged.
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44. Three charges - √2 (C, + 2√2 (C, and - √2 (C,                                       P

      at A ,B and C respectively are arranged along a                                                                                                     

      straight line as shown in the figure. Calculate  

      the electric field intensity due to all  these 
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      charges at the point P.                                                    A                        B                      C

             AB =1m , BC =1m  and BP = 1m.

45.  A point charge of  +2 (C is kept fixed at the origin.  Another point charge of , +4 (C is brought  

       from a far off point distant 50 cm from the origin. Calculate the electrostatic potential energy of  

       this two charge system.


  Another charge of  1(C  is brought to a  point distant 100 cm from each of these two charges  

       (assumed to be kept fixed) What is the work done ? 

                                         *****************************************

Electrostatics

1.   A charged rod attracts bits of dry cork dust which after touching the rod.

(a) jump violently away from the rod. (b) adheres with the rod.

      (c)  fall down.   (d)  fly upward

2.  An oil drop carries six electronic charges and falls with a terminal velocity in air. What magnitude   

     of vertical electric field is required to make the drop move upward             

      with the same speed as it was formerly moving downwards?  

[Mass of the oil drop = 1.6 x 10–12 gm. ,  e = 1.6 x 10–19 c ,  and  g = 9.8 m/s2]

(a)  31.7 N/c
(b)  3.17 N/c

(c)  4 N/c
(d) 32.7 KN/c.

3.   The electric potential at a certain distance from a source charge is 600V and electric field strength 

       at that point is 150 N/c.  What is the distance of observation point from  the source charge?

(a)  2m
  (b)  3m
(c)  4m

(d)  6m

4.   A charge Q is placed at each of the two opposite corners of a square.  A charge ‘q’ is  placed at   

      each of the other two corners.  Given that resultant electric force on Q is  zero,  then Q is equal to

(a)   2(2 /q      (b)  – q / 2(2           (c) 2(2 q
      (d)  – 2 (2 q          


5.   A parallel plate capacitor is filled with three dielectric constants K1 , K2 and K3 as shown in  fig.    

      The capacitance of the capacitor is, 
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1. Tn bringing an electron towards the second electron, the electrostatic potential energy of the
system
() increases  (b) decreases () remains same  (d) becomes zero

2. Light of two different frequencies whose photons have energies 1 eV and 2.5 eV respectively
successively illuminate a metal of work function 0.5 eV. The ratio of maximum speeds of the
emitted electrons will be
@ 15 (b) 1:4 © 12 @ 1

3. In the hydrogen atoms, the clectrons make transitions from n =1 to n =4. The maximum
‘number of emission lines would be
@ 6 ®1 ©3 @9

4. Of the three isotopes of H , H', | and ;H*

(a) allarestable  (b) two are unstable
(c) 1 decays to (H? (d) (H’ decays to ;He

5. Consider the nuclear reaction X — A"+ B¥ + Energy
If the binding energy per nucleon for X, A and B is 7.4 MeV and 8.2 MeV and 8.2 MeV

respectively, what is the energy released?

(@ 200MeV  (b) 160 MeV (© 110MeV (@) 90 MeV
6. Which one of the following electromagnetic radiations have the smallest wavelength?
@ werays () prays  (0) micowaves  (d) x-rays

7. The stopping potential as a function of frequency of incident radiation is plotted for two
different photoelectric surfaces A and B. The graphs show that the work function of A is
(a) greater than that of B Vs A/ B
(b) smaller than that of B
(c) same as that of B
(d) no comparison can be done from given graphs.

=

8. For an atomic reactor being critical the ratio (r) of the average number of neutrons produced

and used in chain reaction

() lessthanone  (b) is equal to one
(c) is greater than one (d) depends on the mass of fissionable material

9. Radioactivity is the phenomenon associated with

(a) decay of nucleus (b) production of radio waves
(©) transmission of radio waves (d) reception of radio waves

10. Photo electric effect supports
(a) Wave theory (b) Corpuscular theory (¢) Quantum theory (d) Dual nature of matter



(b)  (oA      K1 K2 +  K3
[image: image6.jpg]11. The clectron of mass m and charge e is accelerated from rest through a potential difference
V in vacuum. Its final speed will be
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12. The ratio of the nuclear radius of ;MO™ to that of (C'? is

@VF ®2 ©7 [OF]

13. A carbon nucleus emits a particle X and changes into nitrogen according to the equation

€' = €+ X, WhatisX ?

(a) anelectron  (b) analpha particle  (c) a proton (d) a photon

14. After 2 hours 1/16" of the initial amount of a radioactive isotope remains undecayed.
The half life of the isotope is
(a) 15 min (b) 45 min (¢) 30 min (d) 60 min

15. A photo electric cell is connected to a source of variable potential difference across it and
photo current (1) is plotted against applied potential difference (V). The graph in the
‘broken line represents one for a given frequency and intensity of incident radiation. If the

frequency is increased and intensity is reduced., which of the following graphs of
unbroken lines represent the new situation?

1

16. A metal surface ejects electrons when hit by green light, but none when hit by yellow light
The electrons will be cjected when the source is hit by:

(@) redlight () heatrays  (c) blue light (d) infra red light
17. 1f we consider electrons and photons of the same wavelength, then they will have the same
(@) velocity (b angular momentum  (c) energy (d) momentum

18. When & photon of light falls on a metal, it is absorbed through a distance before ejection of
photoelectron. This distance is given by:

() charge on an electron (¢) work function of the emitter
(b) charge to mass ratio of electron  (d) Planck's constant



               d         K1+K2     2






K3

          (c)   3(o A

                  d

(d)  6(oA  (K1+ K2+ K2)
      d

6. A uniform electric field and a uniform magnetic field are produced pointed in the same direction. An electron is projected with its velocity pointed in the same direction

(a) the electron will turn to its left.  (b) the electron velocity will increase in magnitude.

       (c) the electron will turn to its right. (d) the electron velocity will decrease in magnitude.

7.  If electric field is uniform, then the electric lines of force are    

     (a)  divergent    (b)  convergent
(c)  circular
(d)  parallel
  

 

8. Two thin concentric hollow conducting spheres of radii R1 and R2 bears charges Q1and Q2  respectively. If R1 > R2,then potential at a point distant  r  such that, R1 > r > R2  is

[image: image7.jpg]19. Neglecting variation of mass with energy the wavelength associated with an electron,
having a kinetic energy E is proportional to:

@E' »E  @E7 @E?

20. A photon when accelerated through a potential difference of V volts has a wavelength A
associated with it. An - particle, in order to have the same wavelength must be
accelerated through a potential difference of
(@ Vvolts () 4Vvolts () 2V volts @ Vg volts

21. Which one of the following graphs represent correctly the variation of  m v ax (Ex) with
the intensity of incident radiation of a constant frequency

@7 Ok ©7 @ ™
B[ Ex Ex \\ Ex i

intensity > intensity — intensity - intensity >

22. The half life period of a radio active element is 20 seconds. At any instant the number of
radioactive nuclei is in one million. Ten seconds later, the number of radio active nuclei
Teft are

@ 102 (b) 5x10° © % (d) 2.5x10°
2

23. nagivenreaction  7X" - 7Y > 2 K* 5, K**  radioactive radiations are
emitted in the sequence,

@ oy () By [CRAA @ By

24. The diagram shows the paths of o-particles near a heavy nucleus. If the particles all have the
same energy, which one of the paths is incorrect?

—/“‘VA/
o
L2k
D

@A ®B ©C @D




(a)     1    Q1 + Q2       (b)  1      Q1  +  Q2      (c)    1     Q1 +  Q2      (d)   1      Q1 +  Q2
       4((0       r
          4((0    R1       r
           4((0   R1      R2            4((0    r       R2

9. n  identical droplets are charged to V volt each.  If they coalesce to form a single drop, then its potential will be

            (a)  V/n
    (b)  nV
    (c)  n1/2  V
     (d)  n2/3 V

10. To move a unit positive charge from one point to another on an equi potential surface      

        (a)  no work is done.            (b)  work is done by the charge.

        (c)work done is constant.  (d)  work is done on the charge.

11. Fig. shows the lines of constant potential in region in which an electric field is present.   

     The       values of potentials are written in brackets. The electric field is greatest

(a) at point A 

(b) at point B




                                  

(c) at point C




                                
              
(d) same at all points A, B and C



  (50v)   (40v)  (30v)  (20v) (10v)

12. Four capacitors each of capacitance  C = 4 m(F are connected 

        C

 as shown in fig.  If VP – VQ = 15 V, the energy stored in the        C 

                   C  

 system (in Joules)





        P



            Q

 (a)  2.4 (10–7 
(b) 1.8 (10–7
(c) 3.6 (10–7
(d) 5.4 (10–7                                   C

13. The electron of mass  m and charge e is accelerated from rest through a potential difference 

      V in vacuum. Its final speed will be 

(a)   V e
      (b)  2eV
        (c) 2eV
       (d)  eV

      (2m
 
( m

  m

 (m

14. A solid metallic sphere has a charge +3Q. Concentric with this sphere is a conducting spherical   

      shell having charge –Q . The radius of the sphere is a and that of the spherical shell is b (b>a) .   

      The electric field at a distance R(a<R<b) from the centre is:

(a)        Q                 (b). )        3 Q             (c). )     3 Q                (d)       3Q                                       

        2πv0 R                         4πv0 R2                  2πv0 R                      2πv0 R2
15. The electric potential V at any point (X,Y,Z) in space is given by V =4 x2  volts. The electric field      

       at (1,0,2)m in V/m is

(a) 8 along the negative x-axis            (c) 16 along the negative x - axis

(b) 8 along the positive x-axis             (d) 16 along the positive x – axis
16. Two condensers C1 and C2  in a circuit are joined as shown in figure. The potential of point A is V1 and that of B is V2. The potential at the point D will be

          A        V1                                                               D                                              V2      B

                       

                                    C1                                                     C2 

(a)  V1  +  V2                 (b)   C1 V1  +   C2 V2     (c)   C1 V1  +   C2 V2    (d)   C1 V1  +   C2 V2


               2                                C1 + C2                               C1                                                C2

17. Two metal sphere of radii R1 and R2 are charged to the same potential. The ratio of   the charges on the two spheres is: 

      (a)  1:1      (b)  1:2      (c)  R12:  R22         (d) R1 / R2
18. When 1019 electrons are removed from a neutral metal plate, the electronic charge on it, in coulombs,

    (a)  +1.6           (b)  --1.6                    (c)   10 –19            (d)     1019
19. Two identical spheres are joined in parallel , charged to a potential V and  separated

and then connected in series.

(a) The charges on plates connected together are destroyed .

(b) The charges on free plates are enhanced . 

(c) The energy stored in the system increases.  (d) The potential in free plates is 2V. 

20. Two charges are placed at a certain distance apart. A glass slab is placed between them.   

      The  force between them will

        (a) increase          (b) decrease       (c) remain unchanged           (d)  zero.

21.At some point in space the electric field is 5 N/C . The electric lines of force crossing a unit area    

     placed at right  angles to electric field at this point is 

     (a)   v0                      (b)  v0 / 4π                      (c) 4πv0                         (d)  5
22. An uncharged sphere of metal is placed inside a charged parallel  plate capacitor . The lines of force look like:
23.  A positive charge q is carried from a point B to a point A in the electric field of a point charge +Q  as shown in fig. If v0 is the permittivity of the free space, the work done W in this case is 

(a)    qQ    1     1         (b)     qQ     1     1       (c)     qQ     1      1            (d)  zero.

       4((0    a     b
              4((0    b     a                4((0   a    a+b
              

24. Four metallic plates, each of surface area of one side equal A are placed at a distance d apart.     

     The alternate plates are connected to points P and Q as shown in the fig. The equivalent  

     capacitance of  the system will be

      (a)     3(o A        (b)     (o A         (c) 2(o A        (d)  4(o A

                  d                         d                       d                      d

***********************************************

Prepared by  Mr. NavaneethaKrishnan.V     


Sharjah Indian School. 
CURRENT  ELECTRICITY

1.  A wire of  20 ohm resistance is stretched to twice its original length.  What will be its    i) New  resistivity,    and (ii) New resistance ?

2.  When a voltage across a certain conductor is doubled, the current is observed to increase by a factor of  3. What can you conclude about the conductor?
3.  Manganin is used for making standard resistors.  Why ? 

4.  A current flowing through a conductor 2 mA at 50 V and 3 mA at 60 V. Is it an    ohmic or  non - ohmic conductor?
5.  Explain why alloys are preferred to metals in making standard resistances?

6.  Define the term electrical resistivity of a material.  How is it related to its electrical conductivity’? Of the factors length, area of cross section, nature of material, temperature, number density of   free electrons and relaxation time which ones control  the  resistivity  value of a conductor?

7.  A colour coded resistor has grey, yellow, orange and silver bands in that order.  What is the resistance and the percentage tolerance level ?

8.  A steady current flows in a metallic conductor of non uniform cross-section.  Which of the following quantities is/are constant along the conductor:- current density, drift speed.

9.  When the switch S is closed what will be the equivalent resistance between the points A and B ?

                                                          10 ohm                  5 ohm 


                       A -----------                                 S                                           B


                                                           5 ohm                      10 ohm

10.  You are given two wires of the same length and of the same material but of different diameters.  Which wire will have higher specific resistance?

11.  A cell of e.m.f 2.2V and internal resistance 1 ohm is connected to a wire of resistance 1 ohm.  Another cell of same e m f is connected in series but current in the wire remains the same.  Find the internal resistance of the second cell.

                                                                                                                                          T1    

12.  A current voltage graphs for a given metallic conductor at two different       I

Temperatures T1  and T2 are as shown in the diagram.                                                           T2
       Which of these two temperature is higher? 

                                                                                                                                                            
    










  V

13.  Define the term temperature coefficient of resistivity . Draw a graph showing the variation of resistivity with temperature for copper.

14.  The bridge wire of a potentiometer, which is of uniform area of cross section is 20 m  long and has a resistance of 20 ohm . A battery of  5V and a resistance of 480 ohm is connected in series with the bridge wire.  For measuring the emf of a cell E,  the balancing point needs 500 cm of the bridge wire, Calculate (i)  The potential gradient along the potentiometer wire. (ii)   The value of the emf of cell E.



5V               480 ohm


      500 cm
J


                      A                                                                        B



 E            G

15.  There exists a constant potential difference between the two ends of a potentiometer wire. Two cells are connected in such a way (in turn) that they ( i ) help each other  ( ii )  oppose each other and are balanced on the potentiometer wire at ( a ) 120 cm and ( b ) 60 cm length respectively.  Calculate the ratio of the e.m.fs  of the two cells.
16.  A copper wire has a resistance of 20 ohm and an area of cross section 1 mm2. A potential difference of 20V exists across the wire.  Calculate the drift speed of electrons if the number of electrons per cubic metre in copper is  8 x 1028 electrons.
17.  By applying kirchoff’s laws, calculate the current flowing through each resistance in the network shown in this diagram.


2 V


A
B


 4.5 ohm

             1V
1 ohm


D
C


1 ohm  

18.  A student obtains resistances of 3,4,12 and 16 ohm using only two metallic resistance wires either  separately or joined together.  What is the value of resistance of each of these wires?

19.  Two identical cells, each of e.m.f  E and internal resistance ‘r’ are connected in parallel to an    

       external resistance R. Find the expression for the total current flowing in the circuit.

20.  An electric bulb is marked 100 W, 230 V.  If the supply voltage drops to 115 V, calculate the current flowing through it.

21.  A wire has a resistance of 16 ohm.  It is melted and drawn into a wire of half its original length.  Calculate the resistance of the new wire.  What is the percentage change in the resistance?

22.  Two cells E1 and E2 of emf’s 4 V and 8 V having internal resistance 0.5 ohm and 1.0 ohm respectively are connected in opposition to each other. This combination is connected in series with resistance’s of  4.5 ohm and 3.0 ohm.  Another resistance of 6.0 ohm is connected in parallel across the 3 ohm resistor .a) Draw the circuit diagram. b)  Calculate the current flowing through the circuit.

23.  Two cells of e.m.f 6V and 12 V and internal resistance’s 1 ohm and 2 ohm respectively are connected in parallel so as to send current in the sae direction through an external resistance of 15 ohm . ( i )  Draw the circuit diagram.    ii ) Using the kirchoff’s law, calculate  (a) Current through each branch of the circuit, ( b) potential difference across the  15 ohm  resistance.

24.  A battery of emf 3 volt and internal resistance r is connected in series with a resistor of 55 ohm through an ammeter of resistance 1 ohm.  The ammeter reads 5  mA.  Draw the circuit diagram and calculate the value of r.

25.  A battery supplies a current of 0.9 A through a 2 ohm resistor and a current of 0.3 A through a      7 ohm resistor.  What is the internal resistance of the battery? 

26.  A set of n identical resistor each of resistance R ohm. When connected in series have an effective resistance of X ohms and when the resistors are connected in parallel, their effective resistance is Y ohms.  Find the relation between R, X and Y.

27.  Name any one material having a small value of temperature coefficient of resistance. Write one use of this material.

28.  A student has two wires of iron and copper of equal length and diameter.  He first joins the two wires in series and passed the electric current through the combination which increases gradually.  After that he joins the two wires in parallel and repeats the process of passing current.  Which wire will glow first in each case and why?

29.  A wire of resistance 4R is bent in the form of a circle.  What is the effective resistance between the ends of diameter?  
30.  The variation of P.D. with length in case of two potentiometers A and B is given below.  Which of the two is more sensitive.


                                                                    A


        V                            B

                                                                                     L

                  

31.  A wire of uniform cross-section and length  l  has a resistance of 16 ohm.  It is cut into four equal parts.  Each part is stretched uniformly to length l  and all the four stretched parts are connected in parallel.  Calculate the total resistance of the combination so formed.  Assume that density remains same during stretching.

32.  Why is a potentiometer preferred over a voltmeter to measure emf of a cell?  The potentiometer wire AB shown in the fig 400 cm long.  Where should the free end of the galvanometer be connected on AB so that the galvanometer shows zero deflection ?


                                                           8 ohm                 
12 ohm

 
G



A                                                      
B

                                                                                   

33.   A potential difference V is applied across a conductor of length L and diameter D : How are the    

        electric field E and the resistance R of conductor effected when in turn  i ) V is halved.  ii)  L is   

        halved and  iii) D is doubled?  Justify your answer in each case.

34.  Calculate the current and the potential drop across 30 ohm resistor in the circuit shown in the fig


22..5V


5 ohm


 10 ohm
10 ohm





                                                 30 ohm

35.  Find the effective resistance between the points A & B in the circuit shown.  Value of each resistance   is R.


E
B



C
D

                            A
 
F

               ****************************************************      

Current electricity 

1. Resistance of 6 ohms each are connected in the manner as shown in the fig. The potential difference VP – VQ is


              

      6


      6            6


    

    0.5A                  6

  P  






       
          Q   

6 6

       (a)  3.6V

(b)  6V

(c)  3.0V
     (d)  7.2V

2.  Fig shows current in a part of electrical circuit, then current ‘i’ is 

          2A                        
1A

      (a)  1.7 A      

(b) 3.7 A

(c) 1.3 A                    




(d) 1 A




2A


   

    1.3A

         




       i A

3.  The emf of a cell is E.  It is supplying current in an external circuit of resistance R.  If 

      terminal potential difference is V, then the internal resistance (r) of the cell is given   by

(a)  (1 – V ) R
(b)  E R
(c)  V2

(d)  ( E– 1) R

              E

      V

       R                       V

4. The sensitivity of a potentiometer can be increased by 

(a) increasing emf of a cell.

(b) increasing length of potentiometer wire.

(c) decreasing length of potentiometer wire.

(d) decreasing emf of battery of main current.

5.   The current I flows through a uniform wire of diameter ‘d’ when the drift velocity is    Vd. If    

      the diameter of wire of same material becomes (d/2) and same current I flows through the   

      wire,  the drift velocity of electrons must be

(a)  Vd
(b) Vd / 4

(c)  2 Vd

(d)  4 Vd      
6.   As the temperature of hot junction in a thermocouple increases, the thermo electro  

      motive force

(a) always increases with temperature.

(b) is always positive.

(c) first increases with temperature and then decreases with temperature  but never becomes negative.

(d) can be positive as well as negative.

7.  Kirchoff’s junction law is based on the principle of conservation of

        (a)  charge
(b)  energy
 (c)  momentum
(d)  mass

8.  In a wheatstone’s bridge shown in fig. X = Y and A > B. The direction of the current   

between  a and b will be 




 a

(a) from a to b




   A
         B

(b) from b to a 

(c) from a to b through c

                         c                           d


    

(d) from b to a through c                                                X      Y





                                                                           

             b    


9. The material of the heating element of an electric heater should have

(a) high resistivity and high melting point.  (b) high resistivity  and low melting point.

       (c)  low resistivity and low melting point.    (d) low resistivity and high melting point.

10. A piece of Aluminium (Al) and Germanium (Ge) are cooled from T1K to T2 K.  The   

      resistance of

(a)  each of them increases    (b) Aluminium increases and that of Germanium decreases           (c)  each of them decreases   (d)  Aluminium decreases and that of Germanium increases.

11. A battery of internal  resistance  r  having no load  resistance 

    E         r

has emf of E volts. What is the observed  potential difference 

across the terminals of a battery when a load resistance R = r  

is connected to its terminals

                                                    R

  (a) 2E   (b) E   (c)  E / 2       (d)  E / 4

12. If n, e, (  and m represent electron density, charge, relaxation time and mass of an   electron respectively, then the resistance of a wire of length  l  and cross-sectional area   A  is 

(a)    ml

(b)   2m (  A
      (c)  n e2 (   A
(d)   2 m l


n e2 ( A
        n e2 l

  m        l
        n e2 ( A

13. In a potentiometer experiment it is found that no current passes through the  galvanometer when the terminals of the cell are connected across 125 cm of potentiometer wire. On shunting the cell by a 2(  resistance the balancing length reduces to half. The internal resistance of the cell is 

         (a)  4(
(b)  1(
         (c)  0.5(

(d)  2(                                                                                                                                                            

14. For what value of unknown resistance X 



       B

the potential difference between B and D

                 3(
will be zero in the arrangement shown               




   2(
in the figure.




      3(
   

 2(





 

   A



        C





(a)  6(     (b)  2(     (c)  3(     (d)  4(


  X                              1(








   
         D








15. A 12 V battery sends a steady current through a series combination of three resistances of          

      6 ohm, 8 ohm, 10 ohm. When a second battery is connected across 8 ohm resistance, the   

      current     distribution in the circuit remains unaltered. The e.m.f of the second battery is

(a)   2 V          (b)  4V               (c)  6V                (d)  8V

16. Superconductivity is observed because of

(a) Independent electron which cannot be deflected by ionic vibrations.

(b) Mutually coherent electron cloud which cannot be deflected by ionic vibrations.

(c) Ionic vibrations that cause deflections, cease leading to nearly zero resistivity.

(d) Reasons are not yet known.           

17. For which of the following dependence of drift velocity vd on electric field E, is the Ohm’s   

      law obeyed ? 

(a)   vd ( E2         (b)   vd ( E1/2        (c)   vd ( E     (d)    vd  is independent of E.

18.  When two unequal resistances are connected in parallel in a circuit , then


(a) current through both resistances is same


(b) voltage drop across smaller resistance is less


(c) voltage drop across both resistances is same 


(d) large current flows through the larger resistance

19. How many dry cells, each of  e.m.f 1.5 V and internal resistance 0.5 ohm, must be joined in series with a resistor of 20 ohms to give a current of 0.6 A in the circuit?


(a) 2

(b) 8


(c) 10  


(d) 12

20. The temperature of  a metal wire rises when an electric current passes through it, because


(a) collision of metal atoms with each other releases heat energy


(b) collision of conduction electrons with each other release heat energy


(c) when the conduction electrons fall from higher energy level to a lower energy   

            level, heat  energy is released   

(e) collision of conduction electrons with the atoms of the metal gives them energy  

      which   appears as heat.

                    *******************************************

Prepared by  Navaneethakrishnan.V



Sharjah Indian School

THERMAL EFFECTS OF CURRENT

1.  A constant voltage is applied between the two ends of a uniform metallic wire.  Heat Q is developed in it.If another wire, double the radius and twice the length is used, how much heat will be developed in it?

2.  Derive the expression for the heat produced in a resistor ‘R’ when voltage drop across it is V.  

3.  An electric bulb is marked 100W, 230V. What is the energy produced by the bulb in 20 minutes,      when operated  at 230V?

4.  Three identical resistors when connected in series to a d.c source, dissipate a power of 15w. If they  are connected in parallel to the same d.c source, what will be the power dissipation in this case?

5.  A series battery of 10 lead accumulators each of emf 2 V and internal resistance 0.25 ohm is charged by a 220 V D.C. mains to limit the charging current a resistance of 47.5 ohm is used in series in the charging circuit.  what is  a) the power supplied by the mains and b) power dissipated as heat? Account for the difference of powers is  (a) and (b).

6.  Two heater coils of the same material have wires of radio in the ration  2 : 3  and same length.  The two coils are connected in series to a  source of voltage V.  What is the ratio of heat produced per second in the two coils?

7.  How long will it take to deposit electrolytically  127 gm of copper on the cathode of a copper voltameter by a current of 50 A ? (ece of cu = 0.0003294 g/c)

MAGNETIC EFFECTS OF CURRENT

1. The number of turns in a circular coil is doubled. How the radius of coil be altered so that magnetic field at the centre due to the same current remain unaffected ?

2. Draw the magnetic lines of force around a circular coil carrying current.

3. The force  F  experienced by a particle of charge q moving with a velocity v in a magnetic field B is given by F = q ( v x B ) . Which pair of vectors is always at right angles to each other ?

4. Under what condition, an electron moving through  a magnetic field experiences maximum force ?

5. A current is set up in a long copper pipe. Is there a magnetic field i ) inside ii ) outside the pipe ?

6. In a certain arrangement a proton does not get deflected while passing through a magnetic field region . Under what condition is it possible ?

7. An electron and a proton moving with the same speed enter the same magnetic field region at right angles to the direction of the field. For which of the two particles will the radius of circular path be smaller? Explain with the suitable relation.

8. What is the magnitude of force on  a wire of length 0.04 m placed inside a solenoid near its centre making an angle 30 with its axis ? The wire carries a current of 12 A and the magnetic field due to the solenoid has a magnitude of 0.25 T.

9. A horizontal wire 0.1 m long carries a current of 5 A as shown. Find the magnitude and direction of magnetic field which can hold the wire stationary in earths gravitational field. The mass per unit length of the wire is 3 x 10 –3 kg/m.                                    5 A

10. A beam of alpha particles and protons of the same velocity v , enter  a uniform magnetic field at right angles to the field lines.  The particles describe circular paths. What is the ratio of the radii of these two circles ?

11. Explain why two straight parallel wires carrying current opposite directions repel each other.?

12. A charge moving at right angles to a uniform magnetic field does not undergo change in kinetic energy. Why ?

13. An electron moving with a speed of 108 m/s enters a magnetic field of  5 x 10-3 T in a direction perpendicular to the field . Calculate i ) radius of the path, ii ) frequency of revolution of electron.

14. An electron being accelerated through 100V enters a uniform magnetic field of 0.004T  perpendicular to the direction of motion . Calculate radius of the path  described by electron.

15. A current of 7A is flowing in a plane circular coil of radius 1 cm having number of turns 100. The coil is placed in a uniform magnetic field of 0.2 T . If the coil is free to rotate , which orientation would correspond to  i) stable equilibrium  ii ) unstable equilibrium ? Calculate P.E .in two cases  ?

16. a) Why is phosphor bronze alloy preferred for the suspension wire of a moving coil galvanometer?     b) A galvanometer with a coil of  resistance 12 ohms shows full scale deflection for a current of         50 mA. How will you convert the galvanometer into  (i) an ammeter of range 0 to 0.5 A ?                    (ii) a voltmeter of range 0 to 10 V ?

17. A proton and an alpha particle of the same kinetic energy in turn move through a uniform magnetic field  B, in a plane normal to the field. Compare the radii of the paths of the two particles.

18. A 50 cm long solenoid has 200 turns of radius 1 cm each. Find the magnitude of the magnetic field at the centre of the solenoid. 

19. A long straight wire carries a current of 2.5 A. An electron travels with a velocity 5 x 105 m/s parallel to the wire 0.2 m away from it and in a direction  opposite to the current. What force does the magnetic field of the current exert on the electron ?
20. Compare the current sensitivity and voltage sensitivity in the following moving coil galvanometers.     

         Meter A : N = 30 ,   A = 1.5 x 10-3 m2 ,   B = 0.25 T ,     R = 20 ohms.                                                      

         Meter B : N = 35 ,   A = 2.0 x 10-3 m2 ,   B = 0.25 T ,     R = 30 ohms.                                                    

         You  are given that the springs in the two meters have the same torsional constants. 

21. Obtain an expression for the magnetic moment associated with the orbital motion of electron.

22. A cyclotron in which  the magnetic flux density of 1.4 T is used to accelerate protons. With what frequency the electric field between the dees should be reversed? Given Mp =1.67x10– 27kg.  

23. A circular coil of 50 turns and radius 8 cm carrying a current of 8A is suspended in a uniform horizontal magnetic field of 0.2 T. The magnetic lines of force make an angle of 60  with the normal to the coil. What external torque be applied to the coil to prevent it from turning ? If the circular coil is replaced by an irregular shaped coil of same cross sectional area, does the torque on coil change ?

24. Two parallel coaxial circular coils equal radius R and equal number of turns  N carry equal currents I in the same direction and separated by a distance 2R. Find the magnitude and direction of the net magnetic field produced at the mi-point of the line joining their centres.

                                                                                                                                     15A

25. Figure shows a rectangular current- carrying loop placed 2 cm

        away from a long, straight, current carrying conductor. What 

                                                                                                                             25cm                     2cm     25A

        is the magnitude and direction of the net force acting on the loop ?

26.   A straight of length L carrying current I, stays suspended 

  horizontally in mid air in a region where there is a uniform  magnetic field B. The linear mass   

  density of the wire is  λ . Obtain the magnitude and direction of this magnetic field.

27.   What is the  importance of  radial magnetic field in a moving coil galvanometer. If the current   

  sensitivity of a moving coil galvanometer is increased by 20%, its resistance also increases by     

  1.5 times. How will the voltage sensitivity of galvanometer be affected?

******************************************

MAGNETISM

1. A short bar magnet of magnetic moment 0.9 J/T is placed with its axis at 450  to a uniform magnetic field. If it experiences a torque of 0.63 J. (i) Calculate the magnitude of the magnetic field and  (ii) what orientation of the bar magnet corresponds to the stable equilibrium in the magnetic field ? 

2. A magnetic needle lying parallel to a magnetic field requires W unit of work to turn through 600 . What is the torque needle to maintain the needle in this position ? 

3. A short magnet moment 6.75 Am2 produces a neutral point its axis. If the horizontal component of earth’s field is 5 x 10-5 Wb/ m2 ,what is the distance to the neutral point ? 

4. Find the net magnetic moment of two identical magnets, each of magnetic moment M0 inclined at 600 with each other as shown below. 

                                                                 M0
                                                                                                  M0 
5. The vertical component of earth’s magnetic field at a place is 1/√3  times the horizontal    

            component . What is the value of angle of dip at this place? 

6. A bar magnet of moment 1.5 J/T lies aligned with the direction of a uniform magnetic field      

            of 0.22T. Calculate the amount of work done to turn the magnet so as to align its magnetic    

            moment  (i) normal to the field direction and (ii) opposite to the field direction. 

7. If the ratio of the horizontal component of earth’s magnetic field to the resultant magnetic field at a place is 1/√2, what is  the angle of dip at that place ?

8. What happens if a bar magnet is cut into two pieces a) perpendicular to its length, and       b) along its length ?

9. A magnetic dipole is under the influence of two magnetic fields B1 = 1.2 x 10-2 T and      B2 = 4.4 x 10-3T inclined to each other at an angle of 600. Find the position of the stable equilibrium of the dipole.  

10. State Curie’s law in magnetism.
11. A magnetized needle in a uniform magnetic field experiences a torque, but no net force. 

            However an iron nail near a bar magnet experience a force in addition to a torque. Explain.  

      12.
The angle of dip at two places on the surface of earth are respectively 0 and 90(. Where are 

            these places located?

      13.
Distinguish between dia, para and ferromagnetic substances. Give of example of each.

      14.
Define and explain the terms: retentivity, coercivity, hysterisis and hysterisis of loop.

      15.
What are isogonic,isoclinic and isodynamic lines ?





***************************** 

                          THERMAL AND MAGNETIC EFFECTS & MAGNETISM

1.   A 25W 220V bulb and a 100W 220V bulb are joined in parallel and connected to the 220V 

mains.  Which bulb will glow more brightly?

(a) 25 W bulb

(b) 100 W bulb

(c) both will glow with same brightness

(d) neither bulb will glow

2.  Two parallel wires carrying currents in the same direction attract each other because of

(a) potential difference between them.   (b) mutual inductance between them.

      (c)  electric forces between them.              (d) magnetic forces between them.

3. When a material is used in a magnetic field B,  a magnetic moment proportional to B but     

      opposite in direction is induced.  The metal is

(a)  diamagnetic 
(b)  paramagnetic
(c)  ferromagnetic
(d)  antimagnetic

4. A current i amp. flows in the loop having circular arc of radius r m subtending an angle (    

      as shown. The magnetic field at the centre O of the circle is

(a)    2(o i   sin (

(b)  (o i (  



  

         4( r2


        4( r

(c)    2(o i   sin (

(d)  (o i  sin (  

          2 r

                    4 r

5. The sensitivity of a galvanometer is 60 divisions/Amp. When a shunt is used, its sensitivity  becomes 10 div/amp. If galvanometer of resistance 20(, the value of shunt used is

(a)  4(
(b) 5(

(c)  20(

(d)   20/7  (





7.  The line joining the points of horizontal components of earth’s field is called

(a) magnetic meridian   (b) magnetic axis

       (c) magnetic line            (d) magnetic equator

8.  The material of the heating element of an electric heater should have

(b) high resistivity and high melting point.

(c) high resistivity  and low melting point.

(d) low resistivity and low melting point.

(e) low resistivity and high melting point. 

9. The radius of path of a charged particle moving in a magnetic field is directly proportional      

      to its

(a) charge       (b)  specific charge    (c)  momentum      (d)  kinetic energy.

10. The vertical component of earth’s magnetic field is zero at a place where the angle of dip is     

          (a)   0(
  (b)  45(   (c)  60(
     (d)  90(
11. Fig. shows three long and parallel wires in the XY place. With the data as given, the force on   

      the wire Q is


   I




Y





          P



         d             2I





         Q




2d





3I





             R




X

       (a)  +Y  axis 
(b)  – Y axis
(c)  +Z axis
(d)  –Z axis

12.  No force is exerted by magnetic field on a stationary

 (a)  electric dipole     (b)  magnetic dipole     

 (c)  current loop
     (d)  current carrying  conductor

13.  If the velocity of a charged particle is  2 i + 3 j  and is subjected to a magnetic field of 4 k,    

       which of the following changes

(a)  speed of the particle


(b)  trajectory of motion


(c)  magnitude of charge of the particle
(d)  kinetic energy of the particle

14. Current I is flowing in a circular loop of area A placed in a magnetic field B. The maximum     

       couple acting on it is 

(a)   I A / B
     (b)  I B A   (c)    B
/ IA     (d)   I B / A

15.  Two resistances R and 2R are connected in series in an electrical circuit. The ratio of heat in    

       2R to that in R is

(a)  1:2
       (b)  4:1

(c)  2:1

(d)  1:4  

17. The work done in turning a magnet of magnetic moment M by an angle of 90( from the       

       magnetic meridian is n times the corresponding work done to turn through an angle of 60(,    

        where n is 

   (a)  1/4
       (b)   1/2 

(c)  1

(d)  2

18. The ratio of areas within the electron orbits for the first excited state to the ground state for the     

       hydrogen atom is 

(a)  2:1
  (b)  4:1
(c)  8:1

(d)  16:1
19. The frequency of charge circulating at right angles to a uniform magnetic field does not depend      

       on

(a)  speed of the charge

(b)  mass of the charge


(c)  charge of the particle

(d)  magnetic field

21. Three bulbs B1 , B2 and B3  are connected to the mains as shown in figure given below. 

       How will the brightness of bulb B1 be affected if B2 or B3 are disconnected from the circuit?

       (a)  bulb B1 becomes brighter

       (b)  bulb B1 becomes dimmer




    B1
       (c)  no change occurs in the brightness

       (d)  bulb B1 becomes brighter if bulb B2 is               main

       B2                        B3
             disconnected and dimmer if bulb B3 is 

             disconnected.
22.  Two long, thin parallel wires carrying current  i1 and i2  are distance  d  apart. Their force of   

       mutual  interaction is proportional to:

       (a)  d–1   
     (b)  d–2
     (c)  d(
     (d)   d2
23.  Soft iron is used to manufacture electromagnets because their

       (a)  magnetic saturation limit is high, while retentivity and coercive force are small

       (b)  retentivity is small but coercive force is high

       (c)  retentivity is high, but coercive force is small.

       (d)  area of hysterisis loop is large.

24. The ratio of magnetic induction on the axis of a straight long current carrying solenoid of a    

        point  on the end, to that at the centre of the solenoid is:

       (a)  1 : 1
     (b)  2 : 1
     (c)  1 : ( 2
         (d)  1 : 2

25. A small coil of N turns has area A and a current I flows through it. The magnetic dipole    

       moment of this coil will be:

       (a)  NIA
     (b)  NI/A
     (c)  NI2 A
      (d)  N2AI 

26.  A charged particle enters into a uniform magnetic field perpendicular to it. The magnetic field

       (a)  increases the kinetic energy of the particle.

       (b)  decreases the kinetic energy of the particle.

       (c)  changes the direction of motion of the particle.

(a) both (a) and (c) .

27. The earth's magnetic field at a certain place has a horizontal component 0.3 Gauss and the     

       total  strength 0.5 Gauss. The angle of dip is:

          (a)  tan–1 ( 3/4 )        (b) )  tan–1 ( 4/3 )
(c) )  sin–1 ( 3/4 )
(d) )  sin ( 3/5 )
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E.M.I and AC Circuits.

1.  What is the phase difference between the voltage drop across L and C in a series LCR circuit connected to an ac source ?

2.  When are the voltage and current in  a LCR series AC circuit in phase?

3.  Express quality factor (Q) in terms of L,C and R. 

4.  How can you obtain Wattless current in an  AC circuit?

5.  What does the quality factor (Q) signify in a LCR AC circuit?
6.  Draw a graph to indicate the variation of current with the change in frequency in LCR series circuit.
7.  In a series LCR circuit, the voltages across an inductor, capacitor and resistor are 40V, 20V and 20V respectively.  What is the total operative voltage across the combination?
8.  What is the power dissipated in an a.c circuit in which voltage and current are given by,                       

        V= 230 sin (ωt+ π/2) and I = 10 sin ωt ?

9.  An air core coil and an electric bulb are connected in series cross a 220V, 50Hz AC source.  How does the glow of the bulb be affected when i) an iron rod is introduced into the coil and  ii) a capacitor is introduced in series in the circuit ?  Justify your answer in each case.

10.  Calculate the current flowing through a solenoid of self inductance 20 mH  in which a magnetic flux of 10 milliweber is linked.
11.  A capacitor, a resistance of 20 ohms , an inductor of 30 mH are connected in series to an a.c. source 110V, 60Hz.  Calculate the capacitance of the capacitor if the current is in phase with the voltage.

12.  You are given an air core coil, a bulb, an iron rod and a source of electricity.  Suggest a method to find whether the given source is d.c or a.c.  Explain your answer.

13.  A series LCR circuit consists of a resistance of 10 ohms, a capacitor of reactance 60 ohms and an inductor coil.  The circuit is found to resonate when put across 300V, 100Hz supply.  Calculate          i) the inductance of the coil.  ii) current in the circuit at resonance.

14.  A 0.3 Henry inductor, 60 mf  capacitor and a 50 ohms resistor are connected in series with a 120V, 60Hz supply.  Calculate   i) Impedance of the circuit.   ii)  Current flowing in the circuit.

15.  When 200V d.c. is applied across a coil, a current of  2A flows through it.  When 200V a.c  of 50Hz is applied to the same coil, only 1.0A flows.  Calculate the resistance, the impedance and the inductance of the coil.

16.  A coil of inductance 0.5 H and resistor 100 ohms is connected to a 240V, 50Hz ac supply.  Calculate the maximum current in the circuit.    

17.  A capacitor, and a resistance of 30 ohms are connected in series to an ac source of 100V, 60Hz.  If the reactance of the circuit is 40 ohms.  Calculate i) The phase angle between V and I.  ii) The power dissipation in the circuit.

18.  A radio frequency choke is air cored coil whereas an audio frequency choke is iron cored.  Give reasons for this difference.  

19.  An electric lamp connected in series with a capacitor and an a..c. source is glowing with a capacitor and an a.c. source is glowing with certain brightness. How does the brightness of the lamp change on reducing the capacitance?

20.  A circular brass loop of radius ‘a’ and resistance R is placed with its plane perpendicular to a magnetic field which varies with time as B = B0sinωt. Obtain the expression for the induced current in the loop.

21.  An a.c circuit consists of a series combination of circuit elements X and Y. The current is ahead of the voltage in phase by π/4. If an element X is a pure  resistor of 100 ohms  i) Name the circuit element Y and (ii) calculate the r.m.s  value of the current, if r.m.s value of voltage is 141V.

22.  Explain the principle on which the metal detector used at airports for security reasons works.

23.  Show that  in the free oscillations of an LC circuit, the sum of energies stored in the capacitor and the inductor is constant in time.

24.  A small town with a demand of 880 Kw of electric power at 220 V is situated 15Km away from an electric plant generating power at 440V. The resistance of the cable carrying power is 15 ohm.  The town gets power through a 4400V - 220 V step down transformer at a substation in the town.                a) Calculate the line power loss in the form of heat. b) How much power must the plant supply, assuming there is a negligible power loss   due to leakage? c) Calculate the voltage drop in the line.

25.  The fig.  below  shows an inductor L and a resistor R connected in parallel to a battery through a switch.  The resistance of R is the same as that of the coil that makes L.  Two identical bulbs are put in each arm of the circuit.        L                      B1

                                                         R                   B2

                                                                                             S
i) Which one of the bulbs lights up earlier ?

ii) Will the brightness of the bulbs be same after some time ? Give reason.

26.  When a 100V d.c is applied across an inductor, a current of 1A flows through it.  If the same inductor is connected to a 100 V, 50 Hz, a.c  source, the current reduces to 0.5 A. Why is the current reduced in the later case ?  Calculate the value of the inductor.
27.  Two circular coils one of small radius r1 and the other of very large radius r2 are placed co axially with centres coinciding. Obtain the mutual inductance of the arrangement.  
28.  A circular coil of radius 8.0 cm and 20 turns rotates about its vertical diameter with an angular speed of 50  per second in a uniform horizontal magnetic field of magnitude 3 x 10 -2 T. Calculate                 (i) maximum emf induced in the coil. (ii) average emf.   (iii) If   the coil  forms  a closed  loop of resistance 10 ohms, calculate the power dissipated as heat. 

29.  A 100 mF capacitor in series with a 40 ohm resistance is connected to a 110 V, 60 Hz supply.               a ) What is the maximum current in the circuit ? b) What is the time lag between the current maximum and the voltage maximum?                               
30.  Distinguish between reactance and impedance.  When a series combination of a coil of inductance L and resistor of resistance R is connected to a 12 V, 50 Hz supply, a current of 0.5 A flows through the circuit and it differs in phase from applied voltage by (/3 radian.  Calculate the value of L and R.

31.  When an alternating voltage of 220 V is applied across a device X, a current of  0.5 A flows through the circuit and is in phase with the applied voltage.  When the same voltage is applied across another device Y, the same current again flows through the circuit but it leads the applied voltage                   by (/3 radians. a)  Name the devices X and Y.    b)  Calculate the current flowing in the circuit when the same  voltage is  applied across the  series  combination of X and Y.
32.  In the circuit given below, the potential difference across resistor, capacitor and inductor are shown. 

       Find i) the e.m.f  of the source of alternating current. ii) power factor of the circuit. iii) the phase    

       difference between the voltage across the inductor and capacitor.                        

*************************************

E.M.I , A C CIRCUITS & E.M WAVES

1.  In LCR series circuit the capacitance is changed from C to 4C. For the same resonant  

      frequency the  inductance should be changed from L to 

(a)  2L
(b)  L
(c)  L 
(d)  4L
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2.   A copper ring having a cut such as not to form a complete loop is held horizontally   and a bar  magnet   

      is dropped through the ring with its length along the axis of the ring.  Then acceleration 

of the falling magnet is 

(a) g    (b) less than g     (c)  more than g   (d)   zero


3.   In an AC circuit the potential V and the current I are given respectively by V = 100 sin (100t) Volt, and   

      I = 100 sin (100t + (/3) mA.  The power dissipation in the circuit will be,

(a)  104 Watts
(b)  10 Watts 
   (c)  2.5 Watts
(d)  5 Watts

4.   A coil of area 100 cm2 having 50 turns is perpendicular to a magnetic field of intensity 0.02T.   

      The resistance of the coil is 2(. It is removed in 1 sec from the magnetic field, the induced    

       charge produced is 

(a)  5 C
     (b)  0.5 C

(c)  0.05 C
     (d)  0.005 C

5.    The number of turns in the primary and the secondary coils of a transformer are 1000 and 3000    

      respectively. If 80V ac is applied to the primary coil of a transformer, then the potential difference per      

      turn of the secondary coil will be

(a)  240V
         (b)  2400V
(c)  0.24V
           (d)  0.08 V

6. The flux (in weber) in a closed circuit of a resistance 10 ohms varies with time t (in seconds) according   

      to equation  (  = 6t2 –5t +1.What is the magnitude of induced current at t = 0.25 seconds ?  

(a) 1.2 A  
     (b)  0.8 A    
(c)  0.6 A
     (d)  0.2 A

7.  A conducting rod AB moves parallel to x-axis in a uniform magnetic field, pointing in the positive          

      z-direction.  The end A of the rod gets,




        





          Y        B

(a) positively charged

    







     

(b) negatively charged

(c) neutral

(d) first positively charged and then negatively charged.                      A

      X

8.   Wattless current is possible, only in 

(a)  resistive circuit     (b)  L R circuit
(c)  L C R circuit
(d)  Non-resistive circuit 

9.   In a transformer Np = 500 ,  Ns = 5000. Input voltage is 20V and frequency is 50 Hz. 

     Then the output is 

(a)  200 V, 500 Hz
     (b)  200 V, 50 Hz
     (c)  20 V, 50 Hz       (d)  2 V, 5 Hz

10. Current I is flowing in a circular loop of area A placed in a magnetic field B. The maximum  couple    

        acting on it is 

  (a)   I A
     (b)  I B A         (c)    B
     (d)   I B     
         B



 I A
         
  A

11.  Radio frequency choke is air cored to

 (a)  keep frequency low


(b)  keep frequency high

 (c)  keep inductive reactance low

(d)  keep inductive reactance high.
12.  A coil of 2000 turns, each of area 0.15m2 is rotated at a rate of 60 cycles/sec in a magnetic field of      

        induction 0.1 T.  The peak value of the emf induced in the coil is 

  (a)  11.3 KV
(b)  3.6 KV
(c)  5.65 KV
(d)  35.5 KV

13. A series combination of R, L, C is connected to an a.c. source. If the resistance is 3 ohms and the         reactance is 4 ohms the power factor of the circuit is

  (a)  0.4
   (b)  1

 (c)  0.8
(d)  0.6

14. Two identical circular loops of metal wire are lying on a table without touching each other. Loop A         carries a current which increases with time. In response loop B,

  (a)  remains stationary

(b)  is attracted by the loop A

  (c)  is repelled by the loop A
(d)  rotates about its centre of mass with C.M fixed

15.  A charged particle enters into a uniform magnetic field perpendicular to it. The magnetic field

       (a)  increases the kinetic energy of the particle.  (b)  decreases the kinetic energy of the particle.

       (c)  changes the direction of motion of the particle.  (d)  both (a) and (c)

16.  A rectangular coil of cross section A is placed in a uniform magnetic field B as shown in figure.

       The magnetic flux through the coil is:


       (a)  B.A





       B






       (b)  BA cos x

       (c)  BA sin x



   x

       (d)  none of the above

17.  An ideal capacitor allows:

       (a)  DC to pass, but blocks AC

(c)  both AC and DC

       (b)  AC to pass but blocks DC

(d)  blocks DC and AC

18.  A coil has an inductance of 0.7H and is joined in series with a resistance of 220(. When an 

       alternating emf of 220V at 50 Hz is applied to it, then the watt less component of the current 

       in the circuit is:

       (a)  5 A
       (b)  0.5 A
       (c)  0.7 A
       (d)  7 A

19. An induced emf is obtained between the ends of a horizontal steel axle X of a train moving due east.

      This is because 

(a)  X points due east    

(b)  the earth's magnetic field has a horizontal component

      (c) the earth has a vertical magnetic component  

      (d)  X moves parallel to the earth's field.

20. The electromagnetic waves do not transport 

(a)  energy

(b)  momentum
(c)  charge
(d)  information
 21. In the circuit the rms voltage of the ac supply remains constant, when the frequency is varied 

       between 50 Hz and 50 KHz. Which of the graphs below best illustrates the variation of current 

       through the ammeter with frequency?
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22.  In a step-up transformer the turn ratio is 1:2. A Lechlanche cell (e.m.f 1.5V) is connected across 

       the primary. The voltage across the secondary is:

       (a)  3V
     (b)  0.75V
      (c)  Zero

(d)  1.5V

23.  In AC circuit the e.m.f and current are given by  

       E = 200  sin 314 t  Volt  and I = 200 sin (314 t + (/3) Amp. The power factor will be:

           (a) ½    (b) ¼     (c)   1
    (d)  –1


24.  In an electromagnetic wave the phase difference between electric and magnetic field vectors E and B is 

(a)  0
(b) (/2

(c)  (

(d) (/4
25. Television signals reach us only through the ground waves.  The range R related with the transmitter   

       height ‘h’ is in proportion to

(a)  h2
(b) h½ 

(c)  h ¼
      (d)  h
26.  Which one of the following electromagnetic radiations have the smallest wavelength?

(a)  uv-rays        (b)  (-rays
(c)  micro waves
(d)  x-rays

27.  If Ue and Um be the electric and magnetic field densities in an electromagnetic wave, then

(a)  Ue = Um
(b)  Ue = C Um
(c)  Ue = 1/C Um
(d)  Ue =1/2 Um
******************************************************
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RAY OPTlCS

1. Monochromatic light is refracted from air into glass of refractive index n. Find the ratio    

      of  wavelengths of the incident and refracted light.

2. The refractive index of diamond is much greater than that of ordinary glass. Is this fact 

      of some use to a diamond cutter?

3. A light wave enters from air into glass. How will the following be affected?  i) energy of 
      the wave and  ii) frequency of the wave. 
4. A man is looking vertically down a tank full of water. The depth of tank appears to be  

      9m to him. What is the real depth of the tank ? The ref Index of water is 4/3. What will    

      be the height of  water in the tank as observed by a fish from the bottom of the tank ?

5. A bi convex lens is made of glass of ref index 1.5. The radius of curvature of each face  

      is 30cm. Calculate the focal length of the lens in air. 

6. Explain why white light is dispersed when passing through a prism? 

7. For the same angle of incidence, the angles of refraction in three different media A, B,C 
      are 15° ,250 and 35° respectively. In which medium will the velocity of light be minimum? 

8. Refractive index of glass for light of yellow, green and red colours are ny ng and nr.      

      respectively. Rearrange these symbols in an increasing order of values. 

9. A beaker is filled with water to a height of 12.5 cm. The apparent depth of a needle lying  

      at the bottom of the beaker is measured to be 9.4 cm.What is the refractive index of water ? 

10. Does a beam of white light give a spectrum on passing through a hollow prism? 

11. What is the effect of increasing the diameter of the objective of a telescope on its      
      i)  magnifying power and  ii) resolving power? 

12. Violet light is incident on a converging lens of focal length f. State with reason. how  focal 
      length of a lens will change, if violet is replaced by a red light . 

13. Two convex lenses of same focal length but of aperture 5 cm and 10 cm are used as 
      objective lenses in two astronomical telescope. i) what will be the ratio of their resolving   

      power, ii) compare the intensity of image formed in two cases.  

14. A ray of light travels from water to glass. What will be the angle of refraction in glass if the 
      angle of incidence in water is 20°? The ref. index of water is 4/3 and that of glass is 1.5. 

15. A pond of depth 40 cm is half filled with an oil of refractive index 1.4 and the other half is 
      filled with water of refractive index 4/3. What is the apparent depth of pond when viewed 
      normally?

16. A lens forms a virtual, erect and diminished image of an object 2 cm  high placed at a 
      distance of  40 cm from it. The height of the image  is 1cm. What is the nature and focal  

      length of the lens?  
17. Two thin lenses of focal lengths 10 cm and -5 cm are kept in contact. What is the i)         

      foca1length and ii) power of the combination?

18. A beam of light converges to a point p. A lens is placed in the path of   

      the convergent beam 12 cm from p. At what point does the beam   

      converge if the lens is  i) convex lens of focal length 20 cm   ii) a   

      concave  lens of  focal length 16 cm. 

19. Fig shows a right angled prism of glass ( n = 1.5 ) placed in air  .  A ray AB is incident normally on face PQ. What is the maximum

value of  ( so that rays undergoes total internal reflection at face PR          

of the prism ?
20. The refractive index of diamond is 2.47, that of window glass is 1.51. How much faster does light travel in  window glass than in diamond?
21. A lens made of glass has an object placed in air. The image is formed in water, Are the two principal focal lengths equal ? Explain. 

22. A small telescope has an objective lens of focal length 140 cm and an eyepiece of focal length 5.0 cm . What is the magnifying power of the telescope for viewing distant objects when a) the telescope is in normal  adjustment b) the final image is formed at the least distance of distinct vision. 

23. The refractive indices of a flint glass for violet and red light are 1.671 and 1.642 respectively. Calculate the  dispersive power of the glass.

24. Velocity of light in a liquid is 1.5 x 108 m/s and in air is 3 x 108rn/s . If the ray passes   

      through liquid to air, calculate the value of critical angle. 

25. The refractive index of a prism of angle 60° is 1.62 for sodium light. What is Dm ? 

26. A ray of light passes through an equilateral glass prism such that the angle of incidence is equal to the angle  of emergence. If the angle of emergence is 3/4 times the angle of prism, calculate the n of the glass prism. 

27. A glass prism of refracting angle 60° and ref index 1.5 is completely immersed in water of refractive index 4/3.  Calculate the angle of minimum deviation of the prism in this situation. (sin -1 0.56 = 34.3°). 

28. A ray of light incident on an equilateral glass prism shows minimum deviation of 30°. Calculate the speed of light through the glass prism.

29. A glass prism has minimum angle of deviation at 40° refracting angle of prism is 60°. If the prism is  placed in water of ref index 4/3, what will be the value of minimum deviation? 

30. A ray of light incident at an angle of 48° on one face of a prism of ref angle 60° suffers minimum deviation. Calculate the refractive index of the prism. Also calculate the angle of emergence of the ray of light from the other face of the prism. 

31. At what angle should a ray of light be incident on the face of a prism of ref angle 60°, so that jt just  suffers  T.I.R at the other face. The ref index of the prism is 1.524. 

32. A ray of light is incident at an angle of 60° on one face of the prism which has an angle of     30°. The ray emerging out of the prism makes an angle of 30° with the incident ray. Show that the emergent ray is perpendicular to the face through which it emerges and calculate the refractive index of the prism. 

33.
You are given three lenses having powers P and apertures A as follows :

                  P1 =6D            A1 = 3 cm

                  P2   =3D           A2 =15 cm

                  P3   =12D         A3  =1.5 cm   

     Which  two of these will you select to construct (i)  a telescope and (ii) a microscope ?   

     State  the basis for your answer in each case.

34. A prism produces a minimum deviation of 51o for a certain angle of incidence. The same  prism  produces a deviation of 62o48’ for two values of the angle of incidence, namely 40o6’ and 82o42’ Find  the refracting angle of the prism. b) the angle of incidence at minimum deviation,  and c) the refractive index of the prism. 

35. If the angle between the planes of the polarizer and the analyzer is 450 ,write the ratio of the intensity of original incident light and the transmitted light after passing through the          

      analyzer.

36.  The refracting angle of the prism is A and it produces a minimum deviation of       

      (180"- 2A).Show that the  refractive index of the prism is given by n = 1/tan(A/2) . 
37.  A ray of light goes from medium 1 to medium 2. Velocity of light in the two media are C1 and C2  respectively. For an angle of incidence ( in medium 1,the corresponding   

      angle of refraction in medium 2 is (/2.

i) Which of the two media is optically denser and why ?

ii) Establish the relationship between ( , C1 and C2 . 
38. A convex lens of  power 4D when immersed in a liquid of refractive index m, its foca1length becomes 100 cm. Find m  of liquid.  m  of  glass = 1.5 .

39.
Two glasses have dispersive powers in the ratio of 2:3. These glasses are used in the manufacture of an achromatic objective of focal length 20 cm. What are the focal lengths of the two lenses of the objective? 

40.
A compound microscope has a magnification 30. Assuming that the final image is formed at the least distance of distinct vision, find the magnification produced by the objective. Given the focal length of the eyepiece is 5 cm. 
41. Define the term resolving power of a microscope. How does the resolving power of a    

      compound microscope change on 

             i)  decreasing the diameter of its objective lens ?

             ii) increasing the focal length of its objective lens ?


 Justify your answer in each case. 

42. Two astronomical telescopes T1 and T2 have the same magnifying power. The ratio of  apertures of their objectives is 3 : 2. 

            i)  Which one of the two produces image of greater intensity ?


      ii) Which one of the two has larger resolving power ?

       Explain your answer in each case.

43. A mark placed on the surface of a glass sphere is viewed through  glass from opposite side. If the diameter of the sphere is 20 cm. Find the position of the image. Refractive index of glass is 1.5.  

44. A converging lens has a focal length of 20 cm in air. It is made of a material of refractive index 1.6. If it is immersed in a liquid of refractive index 1.3, what will be its new focal length ?
45. An object is placed at a distance of 60 cm from a convex lens of focal length 20 cm. 

      A concave lens of focal length 50 cm is placed co axially at a distance of 10 cm from   

      the convex lens. What is the nature and position of image formed due to refraction at 

      both lens ?

                              **************************************
You are never given a wish without being given the power to do it, 
however you have to work for that.   

                                                                                          Work Sincerely and Succeed
WAVE OPTICS
1. What is the relation between wave front and the direction of a ray?

2. Is the speed of light in glass independent of the colour of light? If not, which of the two colours red and violet travels slower in a glass prism ?

3. Rays of light converge to a point. Is the radius of wave front increasing or decreasing ?

4. What happens to the frequency when light travels from one medium to another ?

5. What is the phase difference between any two particles on a wave front ?  

6. If the two point coherent sources are placed infinitely close to each other , what happens to the interference pattern ?

7. What is meant by coherent sources of light? Can two identical and independent sodium lamps act as coherent sources? Give reason for your answer.

8. What is the effect on the interference fringes in young’s double slit experiment when the monochromatic light is replaced by source of white light ?

9. An observer sees a green fringe passing through a given point in an oil film. Would other observer looking at the same point necessarily see green there? Explain by writing down the necessary relation.

10. In a single slit experiment the width of a slit is made double the original width. How does this affect the size and intensity of the central diffraction band ? 

11. Two polaroids are placed at 90o 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 ?

12. Give two differences between fringes formed in single slit diffraction and young’s double experiment.

13. Find the ratio of intensities at two points X and Y on a screen in young’s double slit experiment, where waves from S1and S2 have path differences of 0 and  λ/4  respectively.

14. A slit of width a is illuminated by red light of wave length 6500 A0 . For what value of a will the  i) first minimum fall at an angle of diffraction of 300  ii) first maximum fall at angle of 300 

15. At what angle of incidence will the light reflected from glass (n=1.5) be completely polarized? Does this angle depend on the wave length of light ?

16. Red light of wave length 6500 A0    from a distant source falls on a slit 0.50 mm wide. a) What is the distance between the two dark bands on each side of the central bright band of the diffraction pattern observed on the screen placed 1.8 m from the slit ? (b) What is the answer if the slit is replaced by a small circular hole of diameter 0.50mm. 

17. Light of wave length 5890 A0   from a distant source falls on a slit 1.0 mm wide and the resulting diffraction pattern is observed on a screen 2.0 m away. What is the distance between two dark fringes on either side of the central bright fringe ? How does the distance between the dark fringes change, if the entire apparatus is immersed in water ? 

18. In young’s double slit experiment, the separation between the first and fifth bright fringes is 2.5 mm when the light of wave length used is 6.2 x 10-7 m. The distance from the slits to the screen is 0.8 m. Calculate the separation of the two slits.

19.  In young’s double slit experiment the width of the fringes obtained with light of wave length 6500 A0   is 2.0 mm. What will be the fringe width, if the entire apparatus is immersed in a liquid of refractive index 1.33 ?

20. Light of wavelength is 5 x 10-7 m is diffracted by an aperture of width 2 mm. For what distance traveled by the diffracted beam does the spreading due to diffraction becomes  greater than the width of the aperture ?

21. Two coherent sources of intensity ratio 25 :4 are employed in an interference experiment. What is the ratio of intensities of the maxima and minima in the interference pattern ?

22. A glass plate of refractive index 1.5 is used as a polarizer. Obtain the polarizing angle of incidence. What is the angle of refraction when the reflected light is plane polarized ?

23. The critical angle of incidence of water for total internal reflection is  480 for certain wavelength. What is the polarizing angle and angle of refraction for light on water at this angle?
24. Two sources of intensities I and 4I are used in an interference experiment. Obtain the intensities at points where the waves from two sources superimpose with a phase difference of  i) 0  ii) π/2,     (iii) π.

25. Of the slits producing interference in young’s experiment one is covered with glass so that light intensity passing is reduced to 50%. What happens to the intensity of bright and dark fringes ?

****************************************** 

RAY AND WAVE OPTICS

1.    An unpolarised beam of transverse waves is one whose vibrations

(a) are confined to a single plane.   (b)  occur in all directions.

      (c)  occur in all directions perpendicular to the direction of propagation.

      (d)  have not passed through a polaroid  disc.

2. A convex lens of focal length f1 is placed in contact with a concave lens of focal   

       length f2. The combination will act as a convergent lens.

(a) f1< f2
       (b) f1> f2

   (c) f1= f2

(d) f1> 2 f2

3. In a cinema hall the distance between the projector and the screen is increased by 2%.     

       Everything else remaining unchanged, then the intensity on the screen is,

(a) decreased by 2%       (b)  increased by 2%

      (c)  decreased by 4%       (d)  increased by 4%

4. The magnifying power of an astronomical telescope is 5.  The power of its eyepiece is   

        +10D.  What is the power of its objective?

(a)  +1D

(b)  +2D
(c) –2D
(d)  +4D 

5. The angle of prism is A and that of minimum deviation is (180o – 2A).  Then the refractive  index of the  material of the prism is

(a)  sin (A/2)
(b)  cos (A/2)
(c)  tan
(A/2)

(d)  cot (A/2)

6. The power of the lens shown if each radius of curvature of surfaces is R and refractive    

       index is (
(a)  (( – 1) 
(b)  ((– 1)  
(c)  0

(d)  (
   
      R                        2R 

7. Interference was observed in interference chamber when air was present.  Now the    

       chamber is evacuated, and if the same light is used, a careful observer will see

(a) no interference    (b)  interference with bright bands

       (c)  interference with dark bands   (d) interference with slightly increased fringe width.

8. Two coherent monochromatic light beams of intensities 4I and I are superimposed. The   

       maximum and minimum possible intensities in the resulting beam are

(a)  9I and I
(b)  9I and 3I

(c)  5I and 3I

(d)  5I

9.    Critical angle of light passing from glass to air is minimum for,

(a)  red
(b)  green
(c)  yellow
(d)  violet

10.  Velocity of light is maximum in

(a)  diamond
(b)  water
   (c)  vacuum

(d)  glass

11. When the light is incident at the polarising angle, which of the following is completely   

       polarised

(a)  reflected light


(b)  refracted light

(c)  both reflected and refracted
(d)  neither reflected nor refracted light

12. How is interference pattern in a double slit experiment affected if a source of blue light in   

place of yellow light producing the same intensity. The fringe width will

(a)  increase 
(b)  decrease
    (c)  become brighter
(d)  become fainter

13. In order to increase the angular magnification of a simple microscope which of the following    

should be increased

(a)  focal length of the lens
(b)  power of the lens

(c)  size of the object

(d)  aperture of the lens

14. The wavelength of the light diminishes ( times ( ( = 1.33 for water) in a medium. A diver   

from inside water looks at an object whose natural colour is green. He sees the object as 

(a)  Green
   (b)  Yellow
   (c)  Blue
(d)  Red

15. Two plane mirrors A and B are aligned parallel to each other, as shown in the figure. A    

light ray is incident at an angle of 45( at a point just inside one end of A. The plane of   

       incidence coincides with the plane of the figure. The maximum number of times the ray   

       undergoes reflections (including the first one) before it emerges out is
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16. The  critical angle for total internal reflection from medium to vacuum is 30(. The velocity   

of light in the medium is,

(a)  3 ( 108 m/s
(b)  1.5 ( 108 m/s
(c)  6 ( 108 m/s
(d)  (3 ( 108 m/s.

17. An equiconvex glass (i) has a focal length f and power p.  It is cut into two symmetrical    

halves (ii) by a plane containing principal axis. The two pieces are recombined as shown in   

       fig. (iii). The power of the new combination is,


(a)  P      (b)  P/2
   (c)  2P     (d)  Zero








    (i)

   (ii)

(iii)

18. Parallebeam of light of wavelength 5000A( is incident normally on a single slit of width 0.001mm. The light is focussed by a convex lens on a screen placed in the focal plane. The first minimum is formed for the angle of diffraction equal to

(a)  0(
(b)  15(
(c)  30(
(d)  60( 

19. Which of the following phenomena is not common to sound and light waves?

(a)  interference
(b)  diffraction

(c)  polarization
(d)  reflection

20.When light travels from one medium to another the quantity that remains unchanged is:

        (a)  speed
     (b)  wavelength
    (c)  intensity
(d)  frequency   21.  

21.  An equilateral convex lens has focal length equal to the radius of curvature. Its refractive              

       index is:

       (a)  1.4
       (b) 1.6
       (c)  1.3
       (d)  1.5  

22.  A beam of parallel rays is brought to focus by a plano convex lens. A thin concave lens of   

       the   same focal length is joined to the first lens. Then 

       (a)  the focal length decreases slightly
     (c)  the focus shifts to infinity

       (b)  the focal length increases slightly
     (d)  the focus remains undisturbed

23.  A lens is placed between a source of light and wall. It forms images of area A1 and A2  on   

       the  wall, for its two different positions. The area of the source of light is

       (a)  (A1+ A2) /2
(b)  [ 1/A1 + 1/A2 ]–1
   (c)  ( A1/A2
    (d)  [ ((A1  + ( A2 /2 ) ] 2

24. A concave lens of focal length 1m produces an image 1/y times the size of the object. 

       The distance in metres, of the object from the lens is:

       (a)  y–1
      (b)  y
    (c)  y+1 
     (d)  1/y
21. If the speed of light and the polarizing angle for a given medium are Cm and  i  respectively, 

       then from Brewster's law we find ,  (C - speed of light in vacuum)

       (a)  Cm = cosec i
     (b)  Cm = C ( cos i
     (c) Cm = cos i

(d) Cm =  C ( cot i

26.  A wave front AB passing through a system C emerges as DE as shown






A


         D

       

                                              

B
                                      E         

        The system could be                 

        (a)  a slit

(b)  a glass sheet
(c)  a glass prism
(d)  a glass slab              

27.  In double slit experiment two slits are illuminated with two independent sources. What 

       happens to the intensity pattern, if the frequency of one source is doubled?


       (a)  The intensity of bright fringes doubles.

       (b)  The intensity of bright fringes becomes 4 times.


       (c)  Two sets of intensity pattern are formed.    (d)  None of these

28.  An astronomical telescope has an angular magnification of magnitude 5 for distant objects.

       The separation between the objective and the eye piece is 36 cm and the final image is 

       formed at infinity. The focal length fo of objective and fe of the eye piece are

        (a)  fo = 30 cm and  fe = 6 cm

(c)  fo = 7.2 cm and  fe = 5 cm

        (b)  fo = 50 cm and  fe = 10 cm

(d)  fo = 45 cm and  fe = – 9cm
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SOLIDS AND SEMICONDUCTOR DEVICES

1. Give an account of the formation of energy bands in solids. What is their significance ?

2. Distinguish between conductors, semiconductors and insulators in terms of band theory of solids.

3. How is a p-type semiconductor formed? Draw the energy band diagram of a p type semiconductor. Deduce an expression for the conductivity of a p-type  semiconductor.

4. What changes are expected in the majority to minority charge carriers ratio as the temperature of an extrinsic semiconductor is raised?

5. An n-type semiconductor has a large number of free electrons but still it is electrically neutral. Comment.

6. In a p-n junction, why electrons do not keep on flowing from the n-region to the p-region?

7. What is a Zener diode? Explain (i) Zener breakdown (ii) avalanche breakdown. Explain use of zener diode as a voltage regulator.

8. In a practical transistor, can we interchange the emitter and collector ? Give reasons in support of your answer.

9. What happens in a transistor when both emitter and collector are reverse biased. What is this condition known as ?

10. What does the equation Y=A+B represent in Boolean algebra?

11. Why do we call the NAND gate as the “universal gate”? How many NAND gates are required to fabricate (i) OR gate  (ii) AND gate (iii) NOT gate.

12. If an output of a two input NAND gate is fed as the input to a NOT gate (i) name the new logic gate obtained and (ii) write down its truth table.

13. . Identify the logic gate 1 and 2 in the logic circuit given below. Also write the table for the final output for all possible combinations of the inputs A and B.

     A

                                                   1                                               2                               Y2
     B    



        Y1 

14. When the voltage drop across a p-n junction diode is increased from 0.65 V to 0.70 V, the change in the diode current is 5 mA. What is the dynamic resistance of the diode ?

15. A p-n photodiode is fabricated from a semiconductor with a band gap of 2.8 eV. Can it detect a wavelength of 6000 nm ? Justify. 

16. Is the ratio of number of holes to the number of conduction electrons in an n type extrinsic semiconductor less than one, equal to one or greater than one ?        

17. A semiconductor has equal electron and hole concentration of 6 x 108 /m3. On doping with certain impurity, electron concentration increases to 9 x 1012 /m3. (i) identify the new semiconductor obtained after doping.  (ii) Calculate the new hole concentration.       

18. In the working of a transistor  emitter base junction is forward biased while collector base junction is reverse biased. Why?

19. The input resistance in the common emitter amplifier circuit of a given transistor has a value of 1.5kΩ.The output of this circuit is obtained across a collector resistance of 7.5 kΩ  What would  be the output voltage, corresponding to an input voltage of 5 mV, if the current amplification factor, of this transistor has a value of 60 ? 

20. With the help of a labeled circuit diagram explain the use of a transistor as an oscillator.

COMMUNICATION  SYSTEMS

1. What is a communication systems? Give a brief description of the major components of a communication systems?

2. Define the terms modulation. Name three different types of modulation used for a message signal using a sinusoidal continuous carrier wave.

3. Explain the working of a Diode as a demodulator. 

4. Why is an FM signal less susceptible to noise than an AM signal?

5. What is discrete signal? Explain briefly how an analog signal can be converted into a digital signal. Enumerate some of the advantages of digital communication.

6.  What is twisted pair and how is it employed for line communication? Discuss its advantages and limitations.

7. Why is the transmission of signals through a coaxial cable not possible for frequencies greater than 20 MHz ?

8. Give two main advantages of optical communication. State two special characteristics of (i) light source and (ii) detector used in optical communication.

9. Explain briefly the principle of transmitting signals using a satellite. State two main advantages of using a satellite for transmitting signals.

10. Name the device used for data transmission from one computer to another. Justify the name . Using this device, draw the block diagram for data communication and explain it briefly.

11. Explain the terms (i) spontaneous emission (ii) stimulated emission and (iii) population inversion.

12. Distinguish between FAX and e-mail.

13. Name of the type of communication corresponding  to the case where the signal is                       

(i) a continuous signal essentially similar to the message of information.                                      

(ii) a discrete and binary coded versions of the message or information.

14. Long distance broadcast use short wave band. why?

15. What should be the length of a dipole antenna for a  carrier wave having frequency             3 x 108 Hz. 

16. What is pulse modulation ? With the help of diagrams differentiate between                 PAM and PDM. 

17. Give one reason, why pulse code modulation (PCM) is preferred in transmitting signals.

18. What is remote sensing ? Briefly explain how is it carried out. Mention its any two applications

19.  Explain how the optical communication system offers the possibility of millions of channels with increased bandwidth. Give an additional advantage of optical communication system over a system employing a co-axial cable.

20. Explain two major characteristics of the detector used in an optical communication system. Name two such detectors.

21. Why are infra red waves perfect for optical communication ?

22. Describe how does LASER work ? How is light from a LASER different from that            of LED ? 

23. Mention the frequency range at which T.V signals are transmitted. Derive an expression for the range up to  which signals can be transmitted by a T.V tower.

24. A ground receiver antenna is receiving a signal at (a) 5 MHz and (b) 100 MHz, transmitted from a ground transmitter at a height of 300m located at a distance of 100km from the receiver station. Identify whether the signal is coming via surface wave, sky wave propagation or satellite transponder.                                                                                                           Radius of earth = 6400km. Nmax of ionosphere =1012/ m3
25.  A microwave telephone link operating at the central frequency of 10 GHz has been established. If 20% of this is available for microwave communication channel, then how many telephones channel can be simultaneously granted if each telephone is allotted  a bandwidth of 8 KHz. 

*********************************************
Solids & S.C Devices

1.  An N-type semi-conductor is

(a) negatively charged  

(b) positively charged

(c) negatively or positively charged depending upon the amount of impurity

(d) neutral 

2.  NPN transistors are preferred to PNP transistors, because they have,

(a) low cost

(b) low dissipation of energy

(c) electrons have high mobility than holes and hence high mobility of energy.

(d) capable of handling power

3. To get an output  Y = 1  from circuit of fig., the input must be
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 B
C
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  1
0
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       (b)   1         0
0
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4. In a full wave rectifier with input frequency 50 Hz, the ripple in the output is mainly of the frequency (in Hz) 

(a)  125
    (b)  100
   (c)  50
(d)  none of these

5. In the case of forward biasing of p-n junction, which one of the following figures    correctly depicts the direction of flow of carriers?
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6. In an N-P-N transistor circuit, the collector current is 10mA.  If 90% of the electrons emitted   

    reach the collector, the

(a) emitter current will be 9mA

(b) base current will be 10(A

(c) base current will be 0.1mA

(d) emitter current will be 11Ma

7.  If the forward voltage in a diode is increased, the width of the depletion layer will

 (a)  decrease    (b)  increase    (c)  no change     

(e) increase proportional to the applied voltage.

8. In a common emitter amplifier, the ratio of  power gain to voltage gain is equal to

(a)   IE
(b)  IC

(c)  IB

(d)  IB
       IB
       IB                           IE                             IC

9. The mobility of conduction electrons is greater than that of holes for the reason that, they 

(a) are negatively charged      (b)  are lighter

(b) require less energy for moving through crystal

      (d)  experiences a lesser number of collisions

10. The truth table shows below is for which of the following gates?

	A
	B
	Y

	1
	1
	0

	1
	0
	1

	0
	1
	1

	0
	0
	1


       (a)  NAND
(b)  AND
(c)  OR

(d)  NOT

11. The part of a transistor, which is heavily doped to produce a large number of majority carriers    

       is

           (a)  base 
     (b)  emitter

(c)  collector 
      (d)  none of these

12.  An oscillator is nothing but an amplifier with

       (a)  large gain
(b)  positive feedback
      (c)  no feedback
    (d)  negative feedback

DUAL NATURE & ATOMIC NUCLEUS
1.  Why are alkali metals most suited as photo sensitive materials ?

2.  Do all the photoelectrons emitted from a metal surface possess the same energy ?

3.  Why is the ionizing power of α - particles very large? 

4.  Why is nuclear fusion not possible in laboratory? 

5.  Write down the equation for decay of a free neutron.

6.  If the frequency of incident radiation on a photo-cell is doubled for the same intensity, what     

    changes   will you observe in   a) the kinetic   energy of  photoelectrons  emitted,    b) the         

    photo electric current and  c)  the stopping potential.  Justify your   answer in each case. 

7.  Work functions of three elements A, B, C are as given below:  A=5 eV, B=3.8 eV C =2.8 eV.   

     A radiation of wave length 4125Aº is made to be incident on each of these elements. By    

     appropriate calculations show in which case photo electrons will not be emitted. 

8. What is meant by work function of a metal? How does the value of work function influence the 
     kinetic energy of the electrons liberated from a metal surface during photo electric emission? 

9. Define the terms mass defect and binding energy. Calculate the binding energy per nucleon in    

      the nucleus of 15P31. Given m(15P31)=30.97376amu,m( 0nl) =1.008665amu. 

10. Work function for two metals P and Q are 5 eV and 2 eV respectively. Which of these two has   

       a   lower threshold wavelength?

11. How many α - particles and β - particles are emitted in successive radio active decays when a   

      uranium nucleus 90 pb238 decays to lead nucleus 82 pb206. Justify your answer. 

12. Explain Rutherford's experiment on scattering of α particles and comment on the significance   

     of  the result. 

13. An electron beam accelerated by a potential difference V volts enters a uniform magnetic field   

      B perpendicular  to  its  motion.  Prove  that  the  radius of  the path  of  the electron  beam    

      will  be 1/B √2mV/e. 

14. Work function of aluminum is 4.2eV. If two photons each of energy 2.5eV are incident on its   

      surface, will the emission of photo electrons take place? Justify your answer. 

15. What percentage of a given mass of a radio active substance will be left un decayed after  five    
      half-life periods? 

16. Carbon. 14 (6C14) is an isotope of carbon. It is radioactive, decaying to nitrogen-14 (7N14).   

      Write  the decay equation.

17. Figure shows the plot of cut-off voltage Vs, 

      frequency of radiation incident on a metal. 

      Calculate i) the threshold frequency

      ii) Plank's constant.

18. Three types of radiation's alpha, beta and gamma are emitted by radio active sources. 
      State, which of this radiation named above a) is similar to-X-rays  b) is heavily absorbed in    

      matter. c) travels with  the greatest speed.  d) is similar in nature to cathode rays. 
19. Some scientists have predicted that a global under was on earth would be followed by ‘nuclear winter’. What would cause 'nuclear winter’?

20. Draw a graph to show the variation of stopping potential with frequency of radiation's incident   

      on a metal plate. How can the value of Planck's constant be determined from this graph? 

21. You are given two nuclides 3X7 and 3Y4. i) Are they the isotopes of the same element?  Why?    

     ii) Which one of the two is likely to be more stable? Give reason. 
22. Give  the results  obtained from  the experimental  study of  photo electric emission  with   

      reference to the frequency, intensity of incident radiation and accelerating potential.

23. The threshold wave length of a metal is 5600 A0 . Find the kinetic energy of an electron 
      emitted from its source, when a radiation of wave length 4000 A0 is incident. 
24.Calculate the energy released in the following reaction.
                      1H2 + 1H3 ----  2He4 +    0n1 +  Q.  

        (Given  m( 0nl) =1.008665amu,  m( 1H2) =2.014102amu. 

           m( 1H3) =3.01649 amu  & m( 2H4) =4.002603amu.

25.The binding energy per nuclear of, 1H2  and 2He4 are 1.1 MeV and 7.2 MeV respectively.   

      Which nucleus is more stable ?
26.Out of microwaves, ultra violet rays and infrared rays, which radiation s will be most effective  for emission of electrons from a metallic surface? 
27.Explain the difference between mean life and half-life of a radio active sample. Calculate the    

     number of disintegration’s per second of 1g of a radioactive sample whose half-life is 1.4 x 1016     

     seconds. The mass number  of the sample is 238. 

28.A radio active substance decays to 1/16 of its initial activity in 16 days. What is its half-life?

29.The graph here represents the stopping potential V as     

     a function of the frequency  v  of the electromagnetic                                                    

     radiation falling on a given metal P. Redraw this           V
     graph on your answer book. Plot another graph       
     between V and v for metal Q whose work function        

     is higher than that of P.    

     What does the slope of AB indicate? Is there a critical    

     wavelength λ of incident radiation to emit electrons  from a metallic surface in photo  electric 

     emission? What happens when the wave length of the incident radiation is greater than λ0? 

30.Uranus 238 has a half-life of 5 x 109yrs.  It is believed that the earth solidified about  4 x 109   

     years ago. What fraction of u-238, then found on the earth remains un decayed today. 

31.A positive ion of mass m and charge q is accelerated horizontally from rest through a potential     

     difference V. It is then allowed to enter a region where there is uniform magnetic field B 
     normal to the plane of trajectory. Show that if the beam entered the magnetic field along the X- 

     axis the value of Y – Co-ordinate for the ion at any time t is approximately. Y =Bx2 (q/8mV) ½  

     provided X remains much smaller than Y. 

32.The binding energy per nucleon for Cl2 is 7.68 MeV and that for Cl3 is 7.47 MeV. Calculate the 
     energy required to remove the neutron from Cl3.
33.A photon of wave length 3300 A0 falls on photo cathode and an electron of energy    3 x 10-19 J   
     is ejected .  If  the wavelength of the incident photon is changed to 5000 A0 the energy of the 
     ejected electron is 0.95x10-19 J  Calculate value of Planck’s constant.

34.Draw the curve showing variations in B.E/nucleon with mass number. Explain the release of 
     energy in the process of nuclear fission and fusion on the basis of this curve.

35.The. Half-life of a radio-active substance is 1.2 x 107 seconds against alpha-decay. Calculate 
     the decay rate for 3.2x1015 atoms of the substance. 

36.In the Thomson’ s experiment to determine e/m of electron, the accelerating potential 1.5 kV. 
     Electric field is produced by 2 parallel plates 2cm, apart at a potential difference of 400 V and 
     the perpendicular magnetic field is   8.6 x 10-4 T. Determine the e/m of electrons. 
37.After a certain lapse of time, the fraction of the radioactive polonium un decayed is found to be    

     12.5% of the   initial quantity. What is the duration of the time lapse, if the half life of polonium  

     is 138 days?

38.A particle is moving three times as fast as an electron. The ratio of the de Broglie  wavelength   

     of the particle to that of the electron is 1.813 x 10-4 . Calculate the particle’s mass and identify 

     the particle.

39.A and B are two light emitted from A and B are 8000A0 to 11000A0 and 3000A0 to   6000A0 
     respectively. The intensity of A is four times  than that of B  however produces photo electrons    

     from a metal but A does not  Explain the reason.
40. X- rays of wave length l fall on a photosensitive surface, emitting electrons. Assuming    

      that the work function of the surface can be neglected, prove that the de-Broglie wave length of   

      electrons emitted will be √hl/2mc. 

                     ***********************************************
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