
KENDRIYA VIDYALAYA SANGATHAN 
LUCKNOW REGION          

            MONTHLY TEST OCTOBER-2024 
SUBJECT – Physics​ CLASS- 12th 
M.M. 40​ TIME: 90min 

 
Q. No. SECTION A Marks 
1 (a) 
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2 (c) 
I=6t mA. 
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3 (b)ferromagnetic material becomes paramagnetic material. 1 
4  (a)50 V​

∵  ε=−Mdi/dt​
∵  ε=−0.5×(7−3)/(0.04)​
      =−0.5×40.04​
      =−50 V​
∴ |ε|=50 V 

1 

5 (a)As the current increases, the number of magnetic lines of force 
passing through the loop increases in the outward direction. To oppose 
this change, the current will flow in the clockwise direction. 
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6 (b)At lower temperature, resistance of metallic wire is less or slope of I-V graph is more. 
Hence, T1<T2. 

1 

7 (a) 1 

8 B. Both (A) and (R) are true, but (R) is not the correct explanation of (A) 
Diamagnetic materials do not have a net magnetic moment in the absence of an external 
magnetic field. When an external magnetic field is applied, diamagnetic materials exhibit a 
weak repulsion to the field. This is because a small induced magnetic dipole moment is 
created in the opposite direction of the applied field 
Therefore, while diamagnetic substances do interact with magnetic fields, they do not have 
a permanent magnetic moment. This means that the reason (R) does not fully explain the 
assertion (A). 
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9 (A)The assertion states that "The direction of induced e.m.f. is always such as to oppose the 
change that causes it." This is a statement of Lenz's Law.The assertion is correct. The 
reason states that "The direction of induced e.m.f. is given by Lenz's Law." This is also true. 
The reason is also correct.​
 In this case, the reason does explain the assertion  
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10 Consider an electric dipole AB placed in a uniform electric 
field   oriented at an angle θ with the field.​𝐸

→

As shown, forces q  and q  act on the two charges in 𝐸
→

𝐸
→

mutually opposite directions. As the two forces act at two 
different points non-linearly, they constitute a couple 
whose torque is given by: 
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13 Ampere's circuit law state that the line integral of the magnetic field B around a closed path 
is equal to the product of magnetic permeability of that space and the current through the 
area bounded by the path. 
That is ∮B·dL=μ0I 
Where B is the magnetic field, μ0 the magnetic permeability and I is the current through the 
area bounded by the path. 
Let us find the magnetic field at a point due to long straight wire carrying current I. Let an 
Ampereian loop of radius r which is circular and the wire carrying current pass through its 
centre P 
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14 An emf is induced in a single isolated coil due to change of flux through the coil by means 
of varying the current through the same coil. This phenomenon is called self-induction. In 
this case, flux linkage through a coil of N turns is proportional to the current through the 
coil and is expressed as  
    NΦB ∝ I 
    NΦB = L I  
where constant of proportionality L is called self-inductance of the coil. 
Self-inductance of a coil is numerically equal to the amount of magnetic flux linked with 
the coil when unit current flows through the coil. The S.I. unit of self-inductance is henry 
(H). 
 The self-inductance of an air core coil depends on the geometry of the coil that is (i) 
Number of turns (ii) area of cross section and intrinsic material properties (permeability of 
core material) 
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17 Current density is the amount of electric current that flows through a unit area (taken 
normal to the current) of a conductor, relaxation time is the average time between 

successive collisions of electrons in a conductor 
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OR 
Magnetic field B at a distance x along the axis of a circular coil is given by:​

​
 
 

 
- Here, μ0 is the permeability of free space. 
 Magnetic field B1 at the midpoint due to Coil 1 is: 

 
 
 
 
 

 
Magnetic field B2 at the midpoint due to Coil 2 is: 
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Since both coils carry current in the same direction, the magnetic fields B1 and B2 at the 
midpoint will be in the same direction (using the right-hand rule). 
 
The net magnetic field Bnet at the midpoint is the sum of the two magnetic fields: 

 
 
 
 
 

 
The direction of the net magnetic field is along the axis of the coils, in the direction 
determined by the right-hand rule based on the current flow. 
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19 Moving coil galvanometer: It is a device used for the detection and measurement of small 
electric current.​
Principle: The working is based on the fact that a current carrying coil suspended in a 
magnetic field experiences a torque.​

Construction: It consists of a coil having a large 
number of turns of insulated copper wire wound 
on a metallic frame. The coil is suspended by 
means of a phosphorbronze strip and is 
surrounded by a horse shoe magnet NS. A hair 
spring is attached to lower end of the coil. The 
other end of the spring is attached to the scale 
through a pointer.​
Working: When current is passed, say along 
ABCD, the couple acts on it. Since the plane 
remains always parallel to the magnetic field in 
all position of the coil (radial field), the force on 

the vertical arms always remains perpendicular to the place of the coil. 
Let I = the current flowing through coil.​
B = magnetic field supposed to be uniform and always parallel to the coil.​
A = area of the coil​
Deflecting torque acting on the coil is​
τ=NIBAsin90∘=NIBA[∵sin90∘=1]​
Due to deflecting torque, the coil rotates and suspension wire gets twisted . A restoring 
torque is set up in the suspension fibre. If ϕ is angle through which the coil rotates and K is 
the restoring torque per unit angular twist, then restoring torque, τ=kϕ.​
In equilibrium​
Deflecting torque = Restoring torque 

  NIBA=kϕ 
 
 

   
 

​
∴    ϕ∝1​
This provides a linear scale for the galvanometer. 
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The current sensitivity of a galvanometer is defined as the deflection per unit current.​
∴ Current sensitivity ϕ/I=NAB/k, where k= restoring torque per unit deflection.​
The voltage sensitivity of a galvanometer is defined as the deflection per unit voltage.​
∴ Voltage sensitivity ϕ/V=NAB/k⋅1/R, where R is the resistance of the galvanometer.​
Increase in current sensitivity may not necessarily increase the voltage sensitivity. To 
explain it let us double the number of turns N of galvanometer coil. So as to double the 
current sensitivity. However, on doubling the number of turns the resistance of 
galvanometer coil is also doubled from R to 2R consequently voltage sensitivity remains 
unchanged. 
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The direction of force experienced by the 
wire ‘a’ is toward the wire ‘b’. (As shown in the 
diagram).​
Similarly the direction of force experienced by 
the wire ‘b’ is toward the wire Thus, the force is 
attractive. 
 

 
 
 
 
 
 
 
 
 
 
 

 
The ampere is the value of that steady current which, when maintained in each of the two 
very long straight parallel conductors of negligible cross-section and placed 1m apart in 
vacuum, would produce on each of these conductors force equal to 2×10-7 N/m of length. 
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20 (i) Ans: (c) 
According to Joule law of heating Heat produced in a conductor,​
H=I2Rt​
where,​
I = Current flowing through the conductor​
R = Resistance of the. conductor​
t = Time. for which current flows through the conductor.​
∴H∝I2 

(ii) Ans:(a) Doubled 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
(iii) Ans: (b) 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
(iv) (d)  
Power(P) =Energy consumed(E)/time(t) 
E = P×t= 100×60= 6000 J 
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