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Class  : XII                Duration: 3 Hrs 

Date     : 14/09/2024                              MARKING SCHEME       Max. Marks: 70 

1. (c) 6.25 X 1018            1 

2. (a) Zero            1 

3. (b) Parallel currents attract and anti-parallel currents repel.      1 

4. (d) The electron will continue to move with uniform velocity along the axis of the solenoid.  1 

5. (c) Energy is constant but momentum changes.        1 

6. (b) Weber            1 

7. (c) the resistivity of the wire of the coil        1 

8. (d) (a) and (c) both        1 

9.  (b) increase           1 

10. (a) perpendicular to E and B and out of the plane of the paper      1 

11.  (b) Light travels from denser to rarer medium.       1 

12. (c) 40 cm             1 

13. (a)                       1 

14. (c)             1 

15. (c)             1 

16. (b)             1 

17. According to Coulomb’s law, the force of attraction or repulsion between two charged bodies 

is directly proportional to the product of their charges and inversely proportional to the square 

of the distance between them. It acts along the line joining the two charges considered to be 

point charges.               1 

                      1 

18. Let the location of positive charge be taken as the origin O, Fig and line P be required point, 

where potential is zero.  

      2 

Let OP = x cm  
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Potential at P is V = 3 × 10− 8 /4π∈0 (x × 10− 2) + (−2 × 10– 8)/ 4π∈0 (15 − x) × 10−2 = 0                      

∴ 3/x – 2/ (15 – x) = 0, which gives x = 9 c m. If P lies on extended line OA, the condition for zero 

electric potential would be 3/x − 2/(x –15) =0, which gives x = 45 cm. 

19.                                                                                              2 

       
 

20. (a) Infrared           ½  

(b) Ultraviolet           ½  

(a) Infrared: By Nernst Lamp          ½  

(b) Ultraviolet: By arc of Mercury        ½  

21. First law: The first law of refraction states that the incident ray, the refracted ray and the normal 

to the interface of two transparent media at the point of incidence, all lie in the same plane.           1                                                                                                                                   

Second law:  According to Snell’s law, the ratio of the sine of the angle of incidence to the sine of 

the angle of refraction is a constant. This constant is the refractive index.                                                                                                             

Sin i/sin r = constant                                                                                                                                 

This constant or refractive index is denoted by ‘n’.             1                                                                   

        Or                                                                                                                                                          

The ratio between the speed of light in medium to speed in a vacuum is the refractive index. 

When light travels in a medium other than the vacuum, the atoms of that medium continually 

absorb and re-emit the particles of light, slowing down the speed light.   2 

 



 

CL12_MID TERM_PHY_MS_3/10 
 

22.  

               3 

Or             3 
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23.   

                             

Field outside the solenoid: Consider a closed path abcd. Applying Ampere’s law to this path (since 

net current enclosed by path is zero) As dl ≠ 0 ∴ B = 0  This means that the magnetic field outside 

the solenoid is zero.  Field Inside the solenoid: Consider a closed path pqrs. The line integral of 

magnetic field vector B along path pqrs is  

                  

        3 

24. Diamagnetic Materials:           1 

They are barely magnetized when they are placed in the presence of a magnetic field. Magnetic 

dipoles here tend to align in opposition to the applied field. As a result, an internal magnetic 
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field is produced by them that opposes the applied field and the substances tend to repel the 

external force around them. Some examples of diamagnetic materials are silver, mercury, lead, 

carbon (graphite and diamond), and copper.                                                                                                             

Paramagnetic Materials:           1 

Paramagnetic substances are attracted by a magnet if it applies a considerable amount of strong 

field. It is to be kept in mind that such materials are still feebly magnetized and the 

magnetization will disappear right when the external field is removed. A few examples of 

paramagnetic materials are as follows: Tungsten, Caesium, Aluminium, Lithium, Magnesium, 

and Sodium.                                                       

Ferromagnetic Materials:          1   

These materials produce a very strong magnetism in the direction of the magnetic field when a 

magnetic field is applied to it. Some examples of ferromagnetic materials are cobalt, iron, 

nickel, gadolinium, and terbium. 

25. Area of the circular loop = πr2 

    3 

26.  (a) XL=ωL                                                                                                                                                        

L= XL/ω= 10/314= 0.0318 H         1 

(b) Zero. For battery, ω=0         1 

(c) Zero. For an inductive circuit power dissipation is zero for full cycle.   1  
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27. (i) An oscillating charge produces an oscillating electric field in space, which produces an 

oscillating magnetic field. The oscillating electric and magnetic fields regenerate each other, 

and this results in the production of em waves in space.        1                                                                       

(ii) Electric field is along x−axis and magnetic field is along y−axis. 

             2 

28.  

2 

Comparing (iii) and (iv) 1/f=1/v-1/u-----------Lens Formula.                           1 

 

29. (i) b  (ii) d   (iii) b  (iv) a  Or (iv) d         (1+1+1+1) 

30.  (i) a (ii) b  (iii) c  (iv) a  Or (iv) b         (1+1+1+1) 

31.  (a) Relation between Electric Field and Electric Potential Derivation:                                             

Consider the two equipotential surfaces divided by a distance dx, with V representing the 
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potential on surface 1 and V−dV representing the potential on surface 2. Let ‘E’ be the electric 

field, and let its direction be perpendicular to the equipotential surfaces.                                                                      

Consider a unit positive charge +1C close to point B; the force felt by unit positive charge is 

given by:                                                                                                                                                                            

F= qE……(1)                                                                                                                                                

We assume that q= +1C, equation (1) becomes F= E………..(2)     1                                                                

If we keep moving the charge from point B to point A, the work done through moving the 

charge is given by the equations below                                                                                                                          

WBA= F⋅dx 

        WBA= FdxCosθ…… (3) 

        We get WBA= EdxCosθ……. (4)  

        By substituting the value of F in equation (3) for equation (2). 

        Because the force experienced is acting upward, but the displacement is acting downward, the 

        angle between force and displacement is 180°. 

As a result, the work done in moving the point charge from point B to point A is given 

by:          WBA =−E dx……. (5)        1 

VA−VB= WBA 

WBA=V− (V−dV) = dV…….. (6)                                                                                                                        

By substituting the corresponding potential values at points A and B. 

Combining equations (5) and (6): 

dV=−E dx 

E =−dV/dx…….. (7)          1 

(b) Here, dipole moment of each molecule = 10−29 Cm.                                                                                  

As one mole of substance contains 6 × 1023 molecules, therefore, total dipole moment of all 

the molecules, p = 10−29× 6 × 1023 Cm = 6× 10-6 𝐶.                                                                                       

As polarisation is 100 % therefore initial potential energy U1 =− p E cos 0∘ = −6× 10−6 × 106 

= − 6 J when θ = 60∘, final potential energy U2 =± p E cos 60∘ =−6× 10−6 × 106 × 1/2 =− 3 J                         

Change in P.E. = U2 − U1 = −3− (−6) = 3J. This loss in P.E. is the energy released is the 

form of heat in aligning the dipoles.        2 

Or 

(a)  

Area of each plate A=6×10−3m2                                                                                                                           

Distance between the plates d=3mm=0.003m                                                                                                       

Capacitance of capacitor C=Aϵo/d            1                                                                      

∴ C=6×10−3×8.85×10−12/0.003=17.7pF         1                                                                                                        

Voltage across the capacitor V=100 volts                                                                                                   

Thus charge on each plate Q=CV                                                                                                

∴ Q=17.7×10−12×100                                                                                                                    

⟹ Q=1.77×10−9 C          1 

(b) C= KC0= 40 X 17.7pF= 608pF.        1 

Q= remains same= 1.77×10−9 C        1 
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32. (a)  

                 2 

 

(a) X is a resistor and y is a capacitor.                   1 

(b) The resistance of  X and the reactance of Y are 

       2 

Or 

(a)  

Phasor Diagram for a series LCR circuit is shown in the attached figure. 

From definition of impedance, 

For inductor, VL=IXL=I ω L 

For capacitance, VC=IXC=I ω C 

For resistance, VR=IR 

From the phasor diagram, 

Vs
2=VR

2+ (VL−VC) 2 

Z=√ (R2+ (ωL−1/ω C) 2)         1 

Variation of current in the circuit on the variation of applied frequency is shown in the 

attached figure. 

Current is given as: I=Vs Z 

At resonance, impedance is minimum and hence, current is maximum as shown in the plot. 
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For frequencies smaller than the resonant frequencies, VC>VL and hence circuit is 

capacitive. 

For frequencies greater than the resonant frequencies, VL>VC and hence circuit is inductive. 

 

              2 

(b)  

                                   2 

 

33 (a) Sensitivity of a galvanometer: A galvanometer is said to be sensitive, if it gives a large 

deflection, even when a small current passes through it.            (1+1) 

             3  

Or  

   (a)  
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Let dB be the magnetic field due to a small length dl of the ring,                                                              

As per biot-savert rule, 

dB =μoIdl/4πr2               1 

We know that r=√(x2+R2) 

So dB =μoIdl/4π√(x2+R2) 

This field have vertical dBy= dB sinθ and horizontal component dBx= dB cosθ, Vertical 

component will cancel out each other, only horizontal components are responsible, 

So, B= dB1+ dB2+..... 

dB =μoIx2/4π(R2+x2)3/2          1 

The magnetic field due to the circular current loop of radius a at a point which is a distance 

R away, and is on its axis, 

So B=μoIx2/2(R2+x2)3/2 

At the center of the circle, R=0 

B= μoI/2x           ½  

(b) we find r = m v / (qB) = 9 ×10–31 kg × 3 × 107 m s–1 / ( 1.6 × 10–19 C × 6 × 10–4 T)  

= 28 × 10–2 m = 28 cm          1 

n = v / (2 pr) = 17×106 Hz =17 MHz.        ½ 

E = (½) mv2 = (½) 9×10–31 kg ×9×1014 m2 /s2 = 40.5×10–17 J ≈ 4×10–16 J = 2.5 keV.  1 
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