AVC

H.S. PRE-FINAL EXAMINATION, 2021-22

PHYSICS
(Theory)

Full Marks : 70
Time : Three hours

A. Answer the following questions : 10x1=10
G4 TP 0TS ©ed fudl 3
1. What is the unit of electric flux ?
e wifSarzg @ &2
2. Write the dimension of permittivity.
e eiteiror Sid o |
3. Express Faraday’s law of electromagnetic induction in mathematical form.

e pEIN ST (FaS (FII0TS IR ofTore e o |

What is the phase difference between emf and current in a purely inductive
circuit.

GIRE 6] QB [R&gbisas O 2 TS v AL e

How many electrons pass through a lamp in one minute, if the current is 300
mA?

51 IR TSR O TGS I 2w #ii9 (2 T4 ¢ 7% 7T Meww 300 mA
2Rz ofere 27 ?

Write one property of equipotential surfaces.

TRTSH T ¥ <61 «f ferall
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What is the magnetic field at the centre of a 1 A current carrying circular
loop of radius 1m with one number of turns?

T AT G 1 A 2l 57 SR P! ORI 1 oK 20w oF F&e
Rgerwa e 2

Define work function in photometal.
IR 4193 CFAS FITeR At i |

Why do you prefer a potentiometer to voltmeter in measuring the e.m.f. of a
cell.

e @R Replzas R O BRibRews AGaRefitas gy i =7 /e

10. What is the use of Transducer in Communication systems?

G IS (AR I 2

B. Answer any 10 from the following : 10 x2=20
werd fRreitt wehid e faw 8
1. Define dipole moment. In a dipole of charge 2 coulomb, the dipole moment

is found to be 6.5 coulomb meter. Find the separation between the two charges.
o aiv] gl [l | 2 T79 ST Mo oR Mo s 2 o9 R |
S YoIF Mo 139 {92

The flux linked with a circular coil changes from 300 wb to 100 wb in 20 ms.
Calculate the induced emf and current in a coil of resistance 1000L2.

JTITR Pa! GOR WEA1Z 20 205 © 300 @RI 2R 100 ([RIECA 7o 27 | I
PR Q@Y 1000Q T7, (30T WX [3b15e 1% 24 W Bferen |

Show that the electric field can be expressed as the negative gradient of
potential.

Rigecras e Ko R I (et |

Discuss the statement that “Lenz’s law is in accordance with law of
conservation of energy.”
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Find equivalent resistance beteen the points A and B of the network shown
below.

2Q2

AT\' ' 4Q
10
AR r“-f—--—\‘;{)\-;')r—LW"'—'—‘ B

20

Q2T TSI A SIS B {73 W1 s1sigey @ty Sfensat |

The susceptibility of a paramagnetic material is X at 27°C. At what temperature
will its susceptibility be % ?

RIS T B 27° (53 [T 2RISR T X 20, 5 Saeore TR IH % T2
Draw the block diagram of an electronic communication system:.

camitcale IR 3 foa x|

Calculate the capacitative reactance of a 5 puF capacitor for a frequency of 10
MHz.

5 pPWWaﬁawmw 10 (N:3S T'0E O 4177 @1y [T 941 |

Draw the binding energy curve to explain the stability of nucleus.
efFag JfEael ITReE T WG @12 i |
Write the failure of Rutherford’s model of atom.

AR RIS IORTF G W2 Rwperer i |

State and explain Einstein’s photoelectric equation.

3BT ST [gpe AeRece 20! F1f i 31 |

Calculate the radius of Aluminium (Al = 27) nucleus.

GeffE (Al = 27), RSER Img Fda 1)

[3] Contd,




C. Answer any 10 from the following : 10x3=30

wera fRrice weB1a T it &

1. Find an expression for torque ducto a dipole in an external uniform electric
field. 3
R T Rgecwa g3 o 451 R Ol IR 2 AR Bfereat |

2. State and prove Gauss’s theorem in electricity. 3
R (Fae %6 7@ &l e =1

3. The kinetic energy of an electron is 350 V. What is its velocity? 3
R G GO AN 350 eV. 1 3R (@of i

4. Show that the density of nucleus is independent of mass number. 3
e (3 BRI 91g SR ¢S f6a T |

5. State Kirchhoff’s laws in current electricity and use these laws to find the
balanced Wheatstone bridge principle. 1+2=3
R 2RIZE CFaTS FI5T LD o | FIET o TR IR L26o 1 S
&Sl 41 | |

6. Explain how the emf of two cells can be compared by using a potentiometer.
STBATESTRIR T9% IR 151 (1 Rebie e goml IR AR A 11 3

7. Explain the difference of paramagnetic, diamagnetic and ferromagnetic
substance. 3
oI, AR TN I IR T o1t R A1) 1 < |

8. InanLCR series circuit with L=100uH, C=100pF, R =120Q is connected

toan A.C. source of e.m.f. € =30 Sin 100t. Find the impedance and resonance
frequency of the circut. 24+1=3
L=100pH, C=100pF, R =120Q W& LCR (TR I GO1F € =30 Sin

100t. Reb153:7 FoIS AT T TR TEANGR &AL SF SofFHH TIIT
Sferedt|

[4] Contd.



9. State the laws of photoelectric effect.

it Re el Fawes! 3|

10. A Nickel surface is irradiated with U.V. light of wavelength 2500 A°. Find
the potential to be applied to stop the emission of fastest electron from the
surface of Nickel. (Given work function of Ni =4 ¢V)

LT 7% <51 2500 A0SR (AIZTACE TEIFTS T L1 | S #11 STeRt
AR 2P IURE B Rearen s | (Fa Site Reeer e =
4eV)|

11. State and explain rms value of a.c. Derive an expression for the same in
terms of the peak value of current. 3
ARG ST CFIS 41T 5T R 2 YT 541 | SRR JAART IS SNz
T 5! & I Sferei |

12. What is meant by moduliation in communication system? Why modulation is
required? 142 =3
GRS S TGLETHA AT [ 2 TGLetva (67 7o 2

. Answer any 2 from the following : 2x5=10

oe3 Rttt w2eik Tea fndi 8

1. What is Lorentz force? An electron enters a magnetic field of 1 Gauss with a
speed of 300 m/s in a perpendicular direction. Calculate it’s (a) radius of

path and (b) frequency of revolution. 14242 =15

e 34 5 2 T i 512 300 f/(m R Serroia AfesH A1%sd eI cF
| GRS B I 1 2R (2) AR AFIG (b) I AT Bt

2. Write the postulates of Bohr’s theory and then find an expression for energy
of an electron in its orbit of hvdrogen atom.

ammﬁwwﬁt%mmmﬁww%ﬂ%w%ﬁ%
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the concept of binding energy curve to explain

3.  What are nuclear reactions? Use . _ :
why nuclear fission reaction occur in heavy nuclei and nuclear fusion reaction
1+4=35

occur in light nuclei.

i R B ¢ e e e e R G ATt 9o “Hg e
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4. State Ampere’s circuital law. Use the law to find an expression for magnetic
field at a point inside an ideal solenoid carrying an electric current.
1+4=35
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