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FIRST TERMINAL EXAMINATION, 2015 
PHYSICS 

Time : 3 hrs. Class XII M.M.: 70 

Date – 

General Instructions: 

• All the questions are compulsory. 

• There are 26 questions, in all. Question nos. 1 to 5 carry one mark each, question nos. 6 to 10 

carry two marks each, question nos. 11 to 22 carry three marks each, question no. 23 is a value 

based question carrying four marks and question nos. 24 to 26 carry five marks each. 

• There is no overall choice. However, an internal choice has been provided in one question of two 

marks, one question of three marks and all three questions of five marks each. You have to attempt 

any one of the choice in each such questions. 

• Use of calculator is not permitted. However, you may use log tables. 

 

Q.1 A dipole of dipole moment P  is present in a uniform electric field E . Write the value of the 

angle between P and E for which the torque, experience by the dipole is minimum. 

Q.2 Two wires of equal lengths, one of copper and the other of manganine have the same 

resistance. Which wire will be thicker? 

Q.3 A given rectangular coil OLMN of area A, carrying current I, 

is placed in a uniform magnetic field KBB ˆ= . What is the 

torque experienced by the coil ?   

 

 

Q.4 The motion of copper plate is damped when it is allowed to oscillate between two poles of a 

magnet. What is the cause of this damping? 

Q.5 How does the self inductance of a coil change when an iron rod is introduced in it? 

Q.6 Two point charges qA = +3µC and qB = -3µC are located 20cm apart in vacuum. Find the 

electric field at the midpoint ‘O’ of the line AB joining the two charges. 

OR 

Two charges 5µC and -3µC are located 16 cm apart. At what point on the line joining the 

two charges is the electric potential zero? 

Q.7 The current voltage graphs for a given metallic wire at 

different temperatures T1 and T2 are shown in the given 

fig. which of the temperatures T1 and T2 is greater ? 

   I        T1 

 

                           T2 

 

                                V 

Q.8 In the magnetic meridian of a certain place the horizontal component of earth’s magnetic field 

is 0.36 G and dip angle is 60
0
. What is the magnetic field of the earth in this location? 

Q.9 A metallic rod of length ‘L’ is rotated with angular velocity ‘ω’ in a uniform magnetic field B. 

Find the emf developed between the two ends of the rod. The magnetic field is perpendicular to 

the motion of the rod. 

Q.10 State the criteria for the phenomenon of total internal reflection to take place. 

Q.11 A parallel plate capacitor is charged by a battery. After some time, the battery is disconnected 

and a dielectric slab of thickness equal to the plate separation is inserted between the plates. 

How will, 

i) the capacitance of the capacitor 

ii) potential difference between the plates 

iii) the energy stored in the capacitor be affected? Justify your answer in each case. 
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Q.12 State gauss’ law in electrostatics. Use this law to derive an expression for electric field due to 

an infinitely long straight wire of linear charge density λ C/m. 

Q.13 With the help of circuit diagram, explain how can a potentiometer be used to measure the 

internal resistance of a primary call. 

Q.14 A resistance R Ω draws current from a potentiometer. The 

potentiometer has a total resistance of R0  Ω. A voltage V is 

supplied to the potentiometer. Derive an expression for the 

voltage fed into the circuit when the sliding contact is in the 

middle of the potentiometer. 

 OR 

 A galvanometer of 15 Ω resistance is connected across BD. 

Calculate the current through the galvanometer when a potential 

difference of 10V is maintained across AC. 

Q.15 Two cells of emfs E1 and E2 and internal resistance r1 and r2 are connected in parallel. Find 

expressions for the equivalent emf and equivalent internal resistance of the combination. 

Q.16 Consider two parallel co-axial circular coils of equal radius R, and number of turns N, carrying 

equal currents in the same direction, and separated by a distance R. Show that the field on the 

axis around the midpoint between the two coils is uniform over a distance that is small as 

compared to R and is given by B = 0.72 
R

NI0µ
approximately. 

Q.17 Derive an expression for the force per unit length between two infinitely long straight parallel 

current carrying wires. Hence define one ampere. 

Q.18 Define the term self inductance. Derive the expression for the self inductance of a long solenoid 

of cross-sectional area ‘A’ and length ‘l’, having ‘n’ turns per unit length. 

Q.19 A series LCR circuit is connected to an ac source. Using the phasor diagram, derive the 

expression for the impedance of the circuit. 

Q.20 A sinusoidal voltage of peak value 283 V and frequency 50 Hz is applied to a series LCR 

circuit in which R = 3Ω, L = 25.48 mH and C = 796µF. Find - 

i) the impedance of the circuit. 

ii) the phase difference between the voltage across the source and the current. 

iii) the power dissipated in the circuit. 

Q.21 A sinusoidal emf is applied to a circuit containing an inductor only. Show that the current lags 

behind the voltage by an angle 
2

π
 . Show this phase relationship graphically. 

Q.22 Draw a ray diagram to show the formation of image, when an object is placed between F and C 

of a concave mirror. If u, v and f are the object distance, image distance and focal length 

respectively of the mirror, derive the relation between them. 

Q.23 Jasleen and her sister were watching a movie in which the phenomena of aurora borealis was 

shown. Jasleen could not believe her eyes that such a colourful display like the one during 

common wealth games could be created by nature. She went to library, but could not find the 

right book. So she consulted her teacher who guided her. Hence, Jasleen understood that during 

solar flare, a large number of electrons and protons are ejected from the sun. Some of these get 

trapped in the earth’s magnetic field and move in a helical path along the field lines. As the 

density of field lines increases near the poles, these particles collide with atoms and molecules 

of the atmosphere emitting green and pink light. Jasleen shared this knowledge with her class 

when they studied the chapter of moving charges in magnetic field. 
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 i) What values did Jasleen have ? 

ii) What is the radius of the path of an electron moving at a speed of 3×10
7
 m/s in a magnetic 

field of 6 G perpendicular to it? What is its frequency? 

iii) Calculate its kinetic energy in keV. 

Q.24 a) Derive an expression for the energy stored in a capacitor with air as the medium 

 between its plates. 

b) Three capacitor of capacitance C1, C2 and C3 are connected (i) in series (ii) in parallel. 

 Show that energy stored in the series combination is the same as that in the parallel 

 combination. 

OR 

i) Derive an expression for the potential energy of an electric dipole of dipole moment P  

 placed in an electric field E . 

ii) A 600 PF capacitor is charged by a 200V supply. It is then disconnected from the supply 

 and is connected to another uncharged 600 PF capacitor. How much electrostatics 

 energy is lost in the process? 

Q.25 a) With the help of a labelled diagram explain the principle and working of a moving coil 

 galvanometer. 

b) What is the importance of radial magnetic field and how is it produced? 

OR 

a) State Ampere’s circuital law. Write its mathematical expression. 

b) Using this law, derive an expression for magnetic field due to a current carrying 

 solenoid. 

c) What is the magnetic field at the end of a long solenoid? 

Q.26 a) Explain with the help of a labelled diagram, the principle and working of a transformer. 

b) In an ideal transformer number of turns in the primary and secondary are 200 and 1000 

 respectively. If the power input to the primary is 10kW at 200V, calculate – 

 i) output voltage   ii) current in primary 

 OR 

 As shown in the fig. the arm PQ of the rectangular conductor is moved from x=0 to the right 

side. The magnetic field is perpendicular to the plane and extends from x=0 to x=b and is zero 

for x>b. Only the arm PQ possesses substantial resistance ‘r’. Consider the situation when the 

arm PQ is pulled out word from x=0 to x=2b and is then moved back to x=0 with constant 

speed ‘v’. Obtain expression for the flux, the induced emf, the force necessary to pull the arm 

and power dissipated as joule heat. Sketch the variation of these quantities with time. 
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