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Time : 3 Hrs. 15 Mins. 

1) All parts are compulsory. 
General Instructions: 

2) Only the first written answer will be considered for the Part-A questios. 

1) 

3) Answers without relevant diagram/ioure/eircuit wherever necessary will not carry any mar 

2) 

3) 

II PUC MID-TERM EXAMINATION, 0CTOBER- 2023 

4) Direct answers to the numerical problems without detailed solutions will not carry any mas 

4) 

5) 

6) 

7) 

8) 

9) 

rick the correet option among the four given options for all the following questions: 

a) Ao = EAS 

T the distance between two charged particles is doubled then force between them 
a) remains the same b) is doubled c) is halved 

c) remains unchanged 

SUBJECT: PHYSICS (33) 

II e is the angle between Electric field E and area As, then electric flux DQ S 

a) I= VR 

b) A¢ d) A¢ = EASCos 

When one electron is taken towards another electron then the potential energy of the system 
a) decreases b) increases 

A component of the circuit used to store electric potential energy 
a) Resistor 

The relaxation time in conductors 

a) not change 

E cos 

d) decreases and finally becomes zero 

b) capacitor 

As 

c) it is independent of temperature 

b) I = V/R 

a) increases with the increase of temperature 

PART - A 

b) decreases with the increase of temperature 

The relation connecting potential difference (V), strength of the current (I) and resistance of the 
conductor is 

c) change in opposite direction 
Magnetic force is zero when 

a) infinity 

a) m = nIA 

c) A¢ = As cos 

d) increases linearly up to critical temperature and then decreases exponentially 

c) semiconductor 

a) a porton moves at right angles to a uniform magnetic field 

c) I = RV 

In a Wheatsone's bridge if the battery and galvanometer are interchanged then the deflection in 
galvanometer will 

b) an a -particle enters a uniform magnetic field at an angle 45° 
c) an electron moves parallel to uniform magnetic field 

b) very less 

Max Marks : 70 

d) a proton enters a uniform magnetic field at angle 30 
The resistance of an ideal voltmeter is 

b) m=nl'A 

c) Law of conservation of mass 

c) very large 
10) The magnetic dipole moment associated with a current loop is 

b) change in previous direction 
d) none of these 

d) be one fourth 

c) m = 

11) Lenz's law ofelectromagnetic induction is based on 

a) Law of conservation of momentum 

nA 

I 

d) ammeter 

d) R = 

15x1=15 

d) zero 

d) m= 

b) Law of conservation of energy 

I 

nlA 

V 

d) Law of conservation of momentum and energy 
(P.T.O.) 
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12) Unit of self inductance is 

a) Am-! 

II 

13) IfI, is amplitude value of current then rms value of current _ is m 

a) ms 
21, 

14) The average value of power dissipated in a resistor is 

a) P= IR 

15) The wave length of visible light is in the range 

III 

a) Inm to 400 nm 

b) Am2 

b) P = VR 

17) The potential due to a dipole depends on 

-2 

19) Transformer is based on the principle of 

b) 400 nm to 700 nmn 

22) Show that E = 

IV 

16) The mutual electric force between two charge is given by 

- dy 

18) The magnitude of the drift velocity per unit electric field 

Answer any FIVE of the following questions: 
21) Define dipole moment. Mention its expression. 

dx 

c) H 

20) The current due to changing electric field is called 

and magnetic field. 

c) , =V2i, 

(Distance, mobility, displacement current, coulomb's law, mutual induction) 

c) P=v'R 

24) Define internal resistance, and emf of a cell. 

Fill in the blanks by choosing appropriate answer given in the brackets, for all the 
questions: 

26) State and explain ampere circuital law. 

PART - B 

2 

c) 700 nm to 1 mm 

23) Give two dependent factors on which resistance ofa conductor depends. 

rns 

27) State Gauss law in magnetism. Write its mathematical form. 

m 

29) Write any two sources of energy losses in transformer. 

PART -C 
Answer any FIVE of the following questions: 

30) Mention the three types of continuous charge distribution. 

d) Wbm² 

d) rms = 

25) Give the expression for Lorentz force acting on a moving electric charge in a combined electric 

32) Derive an expression for the capacitance of a parallel plate capacitor. 

I 

33) Arrive at the equation J= oE. Where the symbols have usual meaning. 
34) State and explain Kirchhoffs voltage law. 

m 

d) Inm to 10 nm 

28) The magnetic flux linked with a coil changes from 12x10 wb to 6x10wb in O.01 second 
calculate the induced emf in the coil. 

31) Obtain an expression for the potential energy ofa dipole in a uniform electric field. 

2 

5x1=5 

5x2=10 

5x3=15 

(P.T.0.) 
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35) How to convert galvanometer into ammeter ? Explain. 
36) Write the differences between diamagnetic and paramagnetic materials. 
37) Derive an expression for motional emf. 
38) What are infrared waves ? Give any two uses of IR - waves. 

-3 

Answer any THREE of the following questions: 
39) Derive an expression for Electric field due to a dipole along the axial point. 

40) Derive an expression for the capacitance of a parallel plate capacitor with dielectric. 

PART - D 

41) Derive an expression for balanced condition for wheat stones network. 

ampere. 

VI 

42) To derive an expression for force acting between two straight conductor and hence define one 

43) What is an AC generator? Derive the expression for the alternating emf induced in a coil rotating 
with uniform speed in a uniform magnetic field. 

across ac source. 

44) Show that the voltage in an inductor leads the current by % rad for a pure inductor connected 

3x5=15 

Answer any TW0 of the following questions: 

45) Two point charges +10uC and - 15 uC are placed at the vertices A and B of a right angle 

and its acceleration. 

2x5=10 

A ABC. Such that AB = 0.05 m, BC = 0.12 m Calculate the resultant field intensity at the point 
'C. If+ 100 uC of charge is placed at C, then the what force will be experienced by the point 
charge at C ? 

46) A battery of emf 10V and internal resistance 392 is connected to a resistor. If the current in the 
circuit is 0.5 A. What is the resistance of the resistor ? What is the terminal voltage of battery 
when the circuit is closed? 

47) An a- particle of mass 6.65x10" kg is travelling at right angles to a magnetic field with a speed 
of 6x10'ms the strength of the magnetic field is 0.2 T. Calculate the force on the a- particle 

b) What is the time lag between current maximum and voltage maximum ? 

48) A 100 pF capacitor in series with a 402 resistance is connected to a 110 V 6OHz supply 
a) What is the maximum current in the circuit ? 
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C 

Time: 3 Hrs. 15 Min. 

General Instructions: 

(i) 

(ii) 

All parts are compulsory. 

SECOND PUC MID-TERM EXAMINATION - OCTOBER 2023 

Sub: PHYSICS (33) 

Only the first written answers will be considered for Part A. 

(iii) Answers without relevant diagram / figure / circuit wherever necessary will not carry any marks. 
(iv) Direct answers to the numerical problems without detailed solutions will not carry any marks. 

(c) 8.85x10c' / Nm'. 

2. S.I. unit of electric flux is 

(a) NC? 

Pick the correct answer among the four given options for ALL the following questions. 15 x1= 15 

1. The value of electric permittivity of free space 
(a) 9x10 NC²M-2 

(a) 1 volt a 

|1onan Nas 

3. The ratio of 1 joule to 1 coulomb is 

(a) charge 

(b) NC-! 

(a) Coulomb (C)(b) farad (F) 

(a) zero 

(b) 1 ampere 

4. Which of the following is the SI unit of capacitance 

(a) attractive 

PART -A 

5. Average time between the 2 successive collision is called 

(a) relaxation time (b) conductivity 

(b) energy 

(a) small and positive 

(b) Bqv 

(b) 8.85x10Nm/c-sec 

6. Kirchoff's junction rule signifies the law of conservation of 

(c) neither attractive nor repulsive 

(d) 9x10° 

(c) NC'mn? 

(c) 1 farad 

(c) volt (V) 

Nm? 

(c) mass 

9. Magnetic susceptibility of paramagnetic material is 

7. The magnetic force on neutral particle moving in external uniform magnetic field 

c 

(c) current density (d) mobility 

(d) Nm 

(b) repulsive 

(d) tesla (T) 

8. Two parallel wires carrying current in opposite direction, the force between them is 

(d) electric potential energy 

(d) momentum 

(c) Bqy sin 0 (d) qE 

(d) none of the above 

Total Marks: 70 

(b) small and negative 
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10. Correct statement of EMI is 

(c) large and positive 

11. Choke coil works on the principle of 

(a) electric current is generated by varying electric field 

(b) electric current is generated by varying magnetic field 

(c) electric current is generated by varying charge 

(d) none of the above 

16. 

(a) Transient current 

17. 

(c) mutual induction 

12. Which of the following is independent of the frequency of applied AC 
(a) resistance 

13. The average value of AC over a complete cycle is 

20. 

(c) capacitive reactance 

14. Velocity of electromagnetic waves in free space 

(a) 3x10 ms's (b) 3x10ms! 

(a) 1 

15. The ray used in photosynthesis 

(b) zero 

(a) x-rays (b) uv rays 

(d) none of these 

is used to store electric charges. 

18. Magnetic field is produced by 

(b) self induction 

(d) wattles current 

III. Answer any FIVE of the following questions: 
21. State and explain coulomb's law. 

(b) Inductive reactance 

IL. Fill in the blanks by choosing appropriate answer given in the brackets for all the following 
questions. (Capacitor, moving charges, Lenz's law, Gamma rays, electröscope) 

(d) impedance. 

is an apparatus used to detect charge on a body. 

(c) 180 

24. State and explain Ampere's circuital law. 

(c) 3x10° kms-! 

(c) IR-rays 

electromagnetic waves has smallest wave length. 

19. The direction of induced emf during electromagnetic induction is given by 

(d) 90 

PART -B 

(d) 3x10ksm! 

(d) visible rays 

23. Calculate the potential at a point 'P' due toa charge of 4 x 10" Clocated 0.09 maway. 

5x1=5 

22. Mention the expression for potential energy of system of two point charges and explain the terms. 

5x 2 = 10 
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25. Write any two diferences between diamagnetic substances and paramagnetic substance. 
26. Mention the expression for magnetic flux and write its SI unit. 

27. Drawa graph of voltage and current are in same phase, when AC voltage applied to a pure resistor. 

28. Write any two sources of energy losses in a transformer. 
29. Write any two properties of electromagnetic waves. 

IV. Answer any FIVE of the following questions: 
30 Mention three properties of electric charges. 
31. Derive the relation between electric field and electric potential due to point charges. 

32 Derive the expression for equivalent capacitance of 2 capacitor connected in series. 
33 Mention any three limitations of Ohm's law. 

PART - C 

34. Find the drift velocity of electron in a copper wire of cross-section area 5x10m if the current 
through the wire is l mA. Given free electron density of copper 8x 10 electrons /m'. 

35. What is an ammeter? Explain how galvanometer can be converted into ammeter. 

36. Mention any three properties of magnetic field lines. 

37. Define the following terms: 

(a) Magnetisation 

(b) Magnetic intensity 

(c) Magnetic permeability 

28. Deduce the expression for emf induced across the ends of the conducting rod moving in a 
perpendicular magnetic field. 

PART -D 

V. Answer any THREE of the following questions: 

5x3= 15 

39. Derive the expression for electric field at a point just outside a charged thin spherical shell using 
gauss's law. 

41. Derive the expression for current interms of drift velocity of free electrons. 

40. Two cells of different emf's and different internal resistances are connected in series. Obtain the 
expression for equivalent emf and equivalent internal resistance of the combination. 

42. Deduce the condition for balance of wheat-stone bridge using Kirchoff's rules. 

3 x5=15 

44. Derive the expression for instantaneous emf in a coil rotating in a uniform magnetic field. 

43. Derive the expression for radius of circular path and angular frequency of charged particle moving 
perpendicular to uniform magnetic field. 
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VI. Answer any TWO of the following: 

45. ABC is an equilateral triangle of side 0.03 m charges of + 5 nC, + 3nC and- 5nC are placed at the 
ers A, B and C respectively. Find the resultant force on a charge placed at B. 

1.2x10-m. 

PARTE 

46. 100 mg mass of nichrome metal is drawn into a wire of area of cross section 0.05 mm. Calculate the 
resistance of this wire. Given density of nichrome is 84x10' kgm and resistivity of the material is 

2x5= 10 

47. A circular coil of 20 turns of mean radius 0.06 m carries a current of1 A. Calculate magnetic field at 
() the centre of the coil 

(ii) A point on the axis 0.08 m from its centre (Given Lo = 4x10TmA ]. 

() Impedance of the circuit. 

48. A resistor of resistance 100 2, a coil of inductance 0.2 H and a capacitor of capacitance 20 uF are 
connected in series across an AC source of 200 V, 50 Hz calculate. 

(ii) Current through the circuit. 
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