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11..  EExxppllaaiinn  tthhee  rreeaaccttiioonnss  aatt  tthhee  eelleeccttrrooddeess  ooff  DDaanniieell  cceellll..  

Construction:  

Daniel cell is a primary cell which cannot supply steady current for a long time. 

 Anode:    Copper                       Cathode:  Zinc Rod 

 Electrolyte:  CuSO4 , Dil H2SO4 

 Vessel:  Copper 

Action: 

v The zinc rod reacting with dilute sulphuric acid 

produces Zn
++

 ions and 2 electrons. 

v Zn++ ions pass through the pores of the porous 

pot and reacts with copper sulphate solution 

producing Cu
++ 

ions.  

v When Daniel cell is connected in a circuit, two electrons on the zinc rod reach the copper 

vessel and neutralizing the copper ions. 

v Current passes from copper to zinc. 

v Emf produced by Daniel cell:  1.08 V 

  

22..  EExxppllaaiinn  tthhee  rreeaaccttiioonnss  aatt  tthhee  eelleeccttrrooddeess  ooff  LLeeccllaanncchhee  cceellll..  

Construction:  

Anode:         Carbon rod        Cathode: Zinc rod 

Electrolyte:  Ammonium chloride solution 

Vessel:          Glass  

Action: 

v At the zinc rod, due to oxidation reaction Zn atom 

is converted into Zn++ ions and 2 electrons. 

v Zn
++

 ions react with ammonium chloride produces 

zinc chloride and ammonia gas. 

v  

v The positive charge of hydrogen is transferred to carbon rod. 

v The two electrons from the zinc rod move towards carbon and neutralizes the positive 

charge.  

v Current flows from carbon to zinc. 

v Emf of the cell is about 1.5 V 

v Current produced by the cell 0.25 A. 
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33..  EExxppllaaiinn  tthhee  aaccttiioonn  ooff  tthhee  lleeaadd  aacciidd  aaccccuummuullaattoorr..    

 Construction:  

Anode:         Lead Oxide        Cathode: Spongy lead 

Electrolyte:  Dil. Sulphuric Acid 

Vessel:          Rubber or Glass 

Action: 

   Oxidation: 

v The spongy lead reacting with dilute sulphuric 

acid produces lead sulphate and two electrons . 

Reduction: 

v At the positive electrode, lead oxide on reaction 

with sulphuric acid produces lead sulphate and the two electrons are neutralized in this 

process. 

v The conventional current to flow from positive electrode to negative electrode 

v Emf of freshly charged cell: 2.2 V 

v Emf falls to 2 V during discharge. 

v The cell has low internal resistance and hence can deliver high current. 

 

44..  EExxppllaaiinn  tthhee  rreeaaccttiioonnss  aatt  tthhee  eelleeccttrrooddeess  ooff  ssiimmppllee  VVoollttiicc  cceellll. 

Construction:  

  Anode:    Copper                        Cathode:  Zinc Rod 

 Electrolyte:    Dil  sulphuric Acid 

 Vessel:  Copper 

Action: 

v This cell converts chemical energy into 

electrical energy. 

v Zinc rod reacts with H2SO4 and becomes 

negative charge by removing Zn
++ 

atom. 

v Copper neutralizes 2H+ ions and becomes 

positive. 

v The current passes from copper to zinc in the 

external circuit. 

v Emf produced by the cell: 1.08 
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5. Explain the effective resistance of a series network and parallel network.             

Resisters in series Resisters in parallel 

1. R1, R2, R3, R4 Resisters are connected 

in series. Rs  is the effective resistance. 

1. R1, R2, R3, R4 are Resisters connected in 

parallel. RP is the effective resistance. 

2. 2. 

3. Current flowing through each resistor is 

the same. 

3. Potential difference (V) across each 

resistor is same. 

4 .             V = V1 + V2 + V3 +V4 4.           I = I1 + I2 + I3 + I4. 

5.   V1 = IR1, V2 = IR2, V3 = IR3, V4 = IR4  

 and V = IRs 

IRS = IR1 + IR2 + IR3 + IR4  

       (Or) RS = R1 + R2 + R3 + R4 

5. 

 

 

6. The equivalent resistance of a number 

of resistors in series connection is equal 

to the sum of the resistance of 

individual resistors.   

6. The sum of the reciprocal of the 

resistance of the individual resistors is 

equal to the reciprocal of the effective 

resistance of the combination. 

6. How can emf of two cells be compared using potentiometer? 

 The end A of potentiometer is connected to the 

terminal C of a DPDT switch. 

 Battery, key and rheostat are connected in series with 

B. terminal D is connected to the jockey (J) through a 

galvanometer and high resistance. 

 Let I be the current flowing through the primary circuit 

and r be the resistance of the potentiometer wire per 

metre length. 

 The jockey is moved on the wire and adjusted for zero deflection in galvanometer. 

   E1 = Irl1 ---------------à(1) 

E2 = Irl2---------------à(2)

www.nammakalvi.weebly.com



Annexure 1-Simplified five marks 

A.N @Kanchi Sankara 2016-17                                           190 

 

7. Explain how you will convert a galvanometer into an ammeter.                

1. A galvanometer is converted into an ammeter by 

connecting a low resistance (shunt resistance) in 

parallel with it. 

2. Let Ig be the maximum current that can be passed 

through the galvanometer. Galvanometer resistance = G 

Shunt resistance = S 

Current in the circuit = I 

 Current through the shunt resistance = Is = (I–Ig) 

3. Since the galvanometer and shunt resistance are parallel, potential is common. 

4.  

 

 

5. Effective Resistance: 

 

 

6. An ideal ammeter is one which has zero resistance. 

  

8.  Explain how you will convert a galvanometer into a voltmeter.                   

v A galvanometer can be converted into a voltmeter by connecting a high resistance in 

series with it. 

v Galvanometer resistance = G  

The current required to produce full scale deflection in the galvanometer = Ig 

Range of voltmeter = V 

Resistance to be connected in series = R 

v  

 

 

v The effective resistance of the voltmeter is  Rv = G + R 

v An ideal voltmeter is one which has infinite resistance. 
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9.  Explain varies power losses in a transformer. How are they minimized?  

S.No Losses Reason Method of minimization 

1. Hysteresis loss The repeated magnetisation and 

demagnetisation of the iron core 

caused by the alternating input 

current. 

Using a core with a material 

having the least hysterisis 

loss. Alloys like mumetal and 

silicon steel. 

2. Copper loss The current flowing through the 

primary and secondary windings lead 

to Joule heating effect. 

Thick wires with considerably 

low resistance are used to 

minimize this loss. 

3. Eddy current 

loss (Iron loss) 

The varying magnetic flux produces 

eddy current in the core. This leads to 

the wastage of energy in the form of 

heat. 

Laminated core made of 

stelloy, an alloy of steel. 

4. Flux loss The flux produced in the primary coil 

is not completely linked with the 

secondary coil due to leakage. 

By using a shell type core. 

Due to the vibration of the core, sound is produced, which causes a loss in the energy. 

 

10. Explain how an emf can be induced by changing the area enclosed by the coil.  

 PQRS is a conductor bent in the shape. L1M1 is 

a sliding conductor of length l. 

 The closed area of the conductor is L1QRM1 

 When L1M1 is moved, due to the change in 

area there is a change in the flux. Therefore, 

an induced emf is produced. 

 dA = l dx 

 dφ = B.dA = Bl dx 

 

        v is the velocity with which the sliding conductor is moved. 
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11. State and explain Brewster’s law. 

      Statement: The tangent of the polarising angle is numerically equal to the refractive index of  

the medium. 

1.  

  

 

 

2.  

 

3.  

 

 

 

12. Write a note on Nicol prism. 

 

1. Nicol prism is made by taking a calcite 

crystal, whose length is three times its 

breadth. 

2. It is cut into two halves along the diagonal 

with face angles are 72
0
 and 108

0
. 

3. The two halves are joined together by a layer of Canada balsam, a transparent cement. 

Ø For sodium light, the refractive index for 

Ø Ordinary light -----------1.658   

Ø Extra−ordinary light ---1.486.   

Ø Canada balsam is 1.550 for both rays. 

4. A monochromatic beam of unpolarised light is incident on the face of the nicol prism splits 

up into two rays as ordinary ray (O) and extraordinary ray (E). 

5. The ordinary ray is totally internally reflected at the layer of Canada balsam.   

6. The extraordinary ray alone is transmitted through the crystal which is plane polarised.  

7. The nicol prism serves as a polariser and also an analyser. 
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13. Obtain an expression for the radius of the n
th

 dark ring in Newton’s ring experiment. 

      Let us consider the vertical section SOP of the plano convex lens through its centre of 

curvature C. Let R be the radius of curvature of the plano convex lens. Let t be the 

thickness of the air film at S and P. 

              SA = AP = rn 

 

 

 

 

 

 

 

 

 

 

 

 

14.  State and obtain Bragg’s law.   

      Statement: If the path difference 2d sin θ is equal to integral multiple of wavelength of X-

ray i.e. nλ, then constructive interference will occur between the reflected beams and they 

will reinforce with each other. Therefore the intensity of the reflected beam is maximum. 

Ø Consider homogeneous X–rays of wavelength λ 

incident on a crystal at a glancing angle θ. 

Ø Let the crystal lattice spacing between the planes 

be d. 

Ø The incident rays AB and DE after reflection from 

the lattice planes Y and Z travel along BC and EF. 

 

 

 

 

 

 

 

 

                                   

                                        2d sin θ = nλ                       where, n = 1, 2, 3 … etc 
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15. Explain the spectral series of hydrogen atom.    

S.No Series Explanation Formula Region 

1. 

Lyman 

series 

The electron jumps from any of 

the outer orbits to the first 

orbit. 

 n1 = 1, n2 = 2,3,4,.. 

        
ultraviolet 

2. 

 

Balmer 

series 

The electron jumps from any of 

the outer orbits to the second 

orbit. 

n1 = 2, n2 = 3,4,5,.. 

 
visible 

 

3. 

Paschen 

series 

The electron jumps from any of 

the outer orbits to the third 

orbit. 

n1 = 3, n2 =   4,5,6,.. 

 
infrared 

4. 

Brackett 

series 

The electron jumps from any of 

the outer orbits to the fourth 

orbit. 

n1 = 4, n2 =   5,6,7,.. 

 
infrared 

5. 

  Pfund 

series 

The electron jumps from any of 

the outer orbits to the fifth 

orbit. 

n1 = 5, n2 =  5,6,7,.. 

 
infrared 

 

   16. Obtain Einstein’s photo electric equation. 

1. Albert Einstein, successfully applied quantum theory of radiation to photoelectric effect. 

2. According to Einstein, the emission of photo electron is the result of the interaction 

between a single photon of the incident radiation and an electron in the metal.  

3. When a photon of energy h ν is incident on a metal surface, its energy is used up in two 

ways: 

4. A part of the energy of the photon is used in extracting the electron from the surface of 

metal; this energy is known as photoelectric work function of the metal. 

5. The remaining energy of the photon is used to impart kinetic energy to the liberated 

electron. 

h ν = W + mv
2
 

6. If the electron does not lose energy by internal collisions, {ν = νmax} as it escapes from the 

metal, the entire energy (h ν –W) will be exhibited as the kinetic energy of the electron. 

7. h ν = W +   mv 
2

max 

                 This equation is known as Einstein’s photoelectric equation. 
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17. Compare the properties of cathode, canal and X- rays: 

S.No Properties Cathode rays Canal Rays X-rays 

1. Explanation  It comprises of 

electrons which are 

fundamental 

constituents of all 

atoms. 

 They are the 

streams of positive 

ions of the gas 

enclosed in the 

discharge tube.   

Electromagnetic 

waves of very short 

wavelength. 

2. Velocity   th of the velocity of 

light. 

Much smaller than 

cathode rays. 

Travels with 

velocity of light. 

3. Deflection by 

electric and 

magnetic field. 

Deflected by electric 

and magnetic fields. 

Deflected by 

electric and 

magnetic fields. 

Not deflected by 

electric and 

magnetic fields. 

4. Ionization power. Ionize the gas. Ionize the gas. Ionize the gas. 

5. Photographic 

plates. 

Affect Affect Affect 

6. Fluorescence Produce fluorescence Produce 

fluorescence. 

Produce 

fluorescence. 

7. Direction Travel is straight line. Travel is straight 

line. 

Travel is straight 

line. 

8. 

--- 

When it strikes a solid 

substance of large 

atomic weight, X-rays 

are produced. 

---- 

Penetrate through 

the substances which 

are opaque to 

ordinary light e.g. 

wood, 

 

 

18. Derive an expression for de Broglie wavelength of matter waves.  

1. De Broglie equated the energy equations of Planck (wave) and Einstein (particle).  

2. E = h ν ………….…(1) where h is Planck’s constant.  

3. According to Einstein’s mass energy relation, 

        E = mc
2
………....(2) where c is the velocity of light.  

4. hν = mc
2
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5.  

 

6. For a particle moving with a velocity v, if c = v 

 

 

19. Explain time dilation.   

 The clock in the frame of reference S’ gives out signals in t0 seconds. 

 The time measured by the observer is t in the frame of reference S. 

 

 

  t > to 

 The time interval appears to be lengthened by a factor  

 

 Example: The clock in the moving space ships will appear to go slower than the clocks on 

the earth. 

 

20. Explain length contraction. {Lorentz – Fitzgerald contraction} 

 Consider two frames of references S and S′. The length of the rod   as measured by the 

observer in S frame of reference is lo. 

 Consider the   frame of reference S’ moves with the velocity v in x- axis. Now the length 

measured by the observer is l. 

 

  

 

  

 

 

 

 The length of the rod contracted by a factor 

 

 Example: A circular object will appear as an ellipse for a fast moving observer. 
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21. Wave mechanical concept of atom 

 

 De Broglie wavelength                                  ………………..(1) 

 

 The electrons in various orbits behave like a wave. 

 Stationary orbits are those in which orbital circumference (2πr) is an integral multiple of 

de Broglie wavelength λ.  

 2πr = n λ ……………………….(2) 

            n = 1, 2, 3 … and r is the radius of the circular orbit. 

Substituting equation (1) in equation (2) 

 

 

 

  

 

 de Broglie’s concept confirms the Bohr’s postulate. 

 

 

22. Explain the construction and working of a photo emissive [electric] cell  

The photoelectric cell is a device which converts light energy into electrical 

energy. 

Construction: 

Ø It consists of a highly evacuated bulb B made of glass or quartz. 

Ø Cathodeàsemi cylindrical metal plate(C) 

Ø Anode   à thin platinum wire (A) 

Ø Cathode is coated with a low work function material caesium oxide. 

Working: 

Ø When a light of suitable wave length falls on the cathode, photo 

electrons are emitted, which are attracted by the anode A. 

Ø The resulting current is measured by a micro ammeter. 

Ø The current produced   is proportional to the intensity of the incident light for a given 

frequency. 

 

 

www.nammakalvi.weebly.com



Annexure 1-Simplified five marks 

A.N @Kanchi Sankara 2016-17                                           198 

 

23. Explain how a cosmic ray shower is formed? 

 According to cascade theory the shower 

production involves two processes:  

             1. radiative collision 2.pair production 

 An energetic electron or positron present in 

cosmic rays   collides with the nuclei of atoms 

in earth’s atmosphere and produce photon. 

 The photons interact with an atomic nucleus 

and produce an electron position pair. 

 The above reactions repeat again and again. 

 The result is the generation of a large number of photons, electrons and positrons having a 

common origin like a shower and hence it is known as cosmic ray shower. 

 This reaction will stop if individual energy of the particles fall below the ‘critical energy’ . 

 

24. Explain the working of a half wave diode rectifier. 

 

 

 

 

 

Construction: 

 A circuit which rectifies half of the a.c wave is called half wave rectifier. 

 The a.c. voltage (Vs) to be rectified is given to secondary ends S1 S2 of the transformer. 

 The P-end of the diode D is connected to S1 and N end connected to S2 through RL. 

Working:  

Positive Half cycle: S1 will be positive and the diode is forward biased and hence it conducts.  

Current flows through the circuit and there is a voltage drop across RL. 

Negative Half cycle: S1 will be negative and the diode is reverse biased and hence the diode 

does not conduct. Hence no output voltage is obtained. 

Efficiency: The ratio of d.c. power output to the a.c. power input is known as rectifier efficiency. 

The efficiency of half wave rectifier is approximately 40.6% 
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25. Compare the properties of Alpha, Beta and Gamma rays: 

S.No Properties Alpha Beta Gamma 

1. Explanation Helium nucleus 

consisting of two 

protons and two 

neutrons. It carries 

two units of positive 

charge. 

 Carry one unit of 

negative charge and 

mass equal to that 

of electron.  

Electromagnetic 

waves of very short 

wavelength. 

2. Velocity high velocities 0.3 C to 0.99 C velocity of light 

3. Deflection by 

electric and 

magnetic field. 

Deflected by electric 

and magnetic fields. 

Deflected by 

electric and 

magnetic fields. 

Not deflected by 

electric and 

magnetic fields. 

4. Ionization power. Intense ionisation. Low less ionisation. 

5. Photographic 

plates. 

Affect Affect Affect 

6. Fluorescence Produce, when they 

fall on   zinc sulphide 

or barium platinocyanide.   

Produce fluorescence 

when they fall on  

barium platinocyanide. 

Produce. 

7. Penetrating 

power 

Low High. Penetrate 

through thin metal 

foils . 

Very high. 

 

26. Derive an expression for de Broglie wavelength of an electron. 

v Kinetic Energy of an electron  

 

v The de Broglie wavelength is  

v Substituting the value of v from (1)                                                                             ………..(2)  

 

v Substituting the known values 

  

v Since E = eV   :Equation (2) becomes  
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