Pre-Degree Examination 2017

Physics (Elective)
Time : 3 Hours Full Marks : 60
Questions are of value as indicated in the margin
Group - A
Answer any four questions (¥ (¥4 51af6 2tag ©ed wie) 6x4=24
1. (a) What does q;+q> = 0 signify in electrostatics? 1
3 ofers q+q =0 TFaafa s & 2

(b) Derive an expression for electric field intensity at a point on the perpendicular
bisector of an electric dipole. 3
e fared TTfadersd SoifafFe @I favre sfosrwa aRe Mda 311

(c) How many electrons must be removed from a piece of metal to give it a positive
charge of 1.0x107'C? 1
B 41y (AT FOef FERE oo 2T 4B 1.0x 107 C e =y eiie 2 ?

(d) How much charge is to be given to an insulated sphere of radius 5 cm so that its surface
density of charge will be unity? 1
5cm FENER GG WS (AT LT F© F0o ST S g GFF I ?

2. (a) State Coulomb’s Law of electrostatic force in vector form. 1
39 ©fe e Foae A (239 A 1|

(b) Mention any two factors on which the capacitance of a parallel plate capacitor depends and
how? 2
GFTH FANBIE e R (FFg od F@ G99 @ @Al 7o KR S@ed 9 9R I
fea <03 ©f @14

(c) Electric potential ¥ (x)=ax—x’+b; At what points on the x-axis the electric field
intensity will be zero? (a, b are constants). 2
SfuefReq V(x)=ax—x +b; x WCFA (@I @ e ofbe (F@q AR W *7 207 2
(a, b &)

(d) What is the S.I unit of electric field intensity? SfCTFa AR S.I GFF F? 1

3. (a) Write down Ampere’s Circuital Law. BRIt LTk "1@% @1

(b) State the vector form of Lorentz force and mention the significance of symbols. 2
G TR (939 T (X @R ATwelTd wieAd ¢

(¢) A test charge of 1-6x107"°C, is moving in a magnetic field B = (2i +3)) Wm™ with a
velocity V = (3i + 37) ms™'. What is the magnetic force acting on the charge? 3
a5 oA wdE  1-6x107°C,V =GB +3)) ms @ @6 GEE  Fq
B =(2i +3)) Wm™*-q afefe | @3 aigeioa $o gt os @ 7 2

4. (a) Define drift velocity of electrons. Find out the relation between current density and drift

velocity 1+1=2
SEFHET TFAANZ (@O AR WIS | ST T0G 0o AeJ2IE ([0 oo foiefay 341
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Four resistances of 15Q , 12Q, 4Q), and 10Q respectively are connected in cyclic order to
from a wheatstone’s network. Is the network balanced? If not calculate the resistance to be
connected in parallel with the resistance of 10Q to balance the network. 3

150 , 12Q, 4Q,4R10Q @I TP T& I AFB LI6C0H & T84 2109 a1 26 |
T & dfefie ? 3 efefire 71 2@ ©@ F© @Y 10Q @R A TACAE J& FACE
TSIt afefie 2@ 2

The distance between two points on an equipotential surface is 1 m. What is the work done
to bring a charge of 5C from one point to another? 1

@fo e Oe1e vt e TP 179 1 m. 5C 936 WY 936 7T (AT w7 e
@ @ T 6 FA0o A ?

State Faraday’s Law of electromagnetic induction. 1
oG pFFR ST IS WRICeH @el ge T |

What is self inductance? FICT¥E BFICF ¢TI ? 1
Compare the properties of ferro, para and dia magnetic substance with respect to magnetic
permeability, magnetic retentivity and curie point. 3
CRCHTES, SRGES G CATHES M oEe (owrel, IR RTFTel ¢ Fal [
Rl A

What is the angle of dip at the magnetic poles of earth? 1
SR o1 (Eee [l @it T ¥ 2

Derive the relation between B.O.T and Joule. B.O.T Q<R §&T N TS afedt w91 1

A sinusoidal Voltage V = 200 sin 314t volt is applied to a resistor of 1002 resistance.
Calculate (i) rms value of voltage (ii) rms value of current, and (iii) power dissipated as heat

in watts. 3
@ AL @IBS V = 200 sin 314t Volt (& 10Q 7 QI @AEFF 70 & F41 24 |
A F@- (i) CSTHER rms I, (ii) 2RIEI rms W, (i) WattdFE SR G5
TN |
How to convert a galvanometer to an ammeter? 1
3B WETOIAIORTS Fot WG “fede e 2
Name the Physical quantity which has its unit J/C ? & (ore FM*F 9T J/C O N @21 ]
Group - B
Answer any three questions (@ &7 fo=fb ata7 Tex we) 7x3=21

The maximum magnetic field of an electromagnetic wave is 20nT. What is the maximum
electric field of that wave? 1

G5 SfCRFRIT SACH BT (FH@A AN 20nT, SFHGA OGLTHFA TN XA F© ?

1 . . .
Prove that —+— = — for a concave mirror. Where symbols have their usual meanings. 3
u v

G35 wqee Bt (@ AN Fl; l+1=% QT 1, v 8 f Abfere e I7Te 2R |
u 1%



(©)

(d)

(b)

(c)

(d)
9. (a)

(b)

(©)

10. (a)
(b)

(©)

(d)
11. (a)

(b)

Mention the property by which the electromagnetic waves are proved to be transverse in
nature. 1

ot pRIRR T (@ @6 fol@ oawt ©f (&l 40ia AR @ I 2

In object is placed in front of a convex mirror at a distance 2f from its pole. Find the
magnification of that object. Draw the ray diagram. 2

q3f5 T AR (T (A 2f MIF %S s I8 [T e 7R 2 7 foafs wm v4
Write down the cauchy’s formula connecting refractive index and wave length of light. 1
AfSTTACES 0 AR Sty FifFe S 7afd =7

What is optical fibre? Write down one use of it. 1+1

AP O FICF A6 ? OF G5 Q9 @12 |

A
If the refracting angle of a prism is A and refractive index of the prism is cot ? then find

out the angle of minimum deviation. 3
%maa%ﬂwquma%Wmcot% T PereN et T e

<A
What is total reflecting prism? "jff ofewers feem & 2 1

Prove that xy = f * where f 1s the focal length of a lens. X and ) are distances from object
and image to the focal point respectively. 2
@A GF0 TR @ TG =0 AN I xy = £ 94 x GR y G Tw
e Y25 et Ry (2t 9% ¢ dfsfay vae fo s=cz |

Write down lens-maker’s formula and explain every term in it. 2

@7 fsfreorg FTNefs @12 @92 9 2fsl «w < 541

A glass lens of power Sm™' in air. What will be the power of the lens if it is immersed in

. 3 . 4
water? The refractive index of glass = 5 and refractive index of water = 3 3
4fo ¢TI Are FWO! S5m7 | AT S AR ffEe FEE FHel Fo W ?
4
FIa AfoTa® :%; TR efonaz = 3
What is complementary colour? "iﬁf‘ﬂﬁ?ﬁ 3f fF 2 1
State Rayleigh’s scattering law. 1
e [l @i Kge w41
Deduce the conditions for constructive and destructive interference of light. 3
SR ST 8 @I Jfeb e =eel afodt 2
Write the two properties of wave front. SFFqCd 7f6 i @4
Write down electromagnetic spectrum in order of increasing wavelength.
ofee pERI @G SAC SR 714 |

State Brewster’s law. What will be the value of refractive index of a medium of polarizing
angle of 60°. 1+1=2
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BT @M (3T 1 FHATS (AT T 60° T NG Aoz F?
What do you mean by myopia (short sightedness). What type of lens is used in this case?

1+1=2
FEVTE I NIRRT P 012 9B CFGE F1 4HEF G137 20 2
What is diffraction? 7S FF 0 ? 1

Group - C
Answer any three questions (@ &I9 foqf0 &t Teq ws) 5%3=15

What is stopping potential? ﬁjl% o3 JIE ¢ 2
Write down Einstein’s photoelectric equation and explain every term in it. 2
ool owelm PR ARTFHIRET AT e 2wl e AJeqfs =14 |
The Kinetic Energy of a proton and an alpha(a) particle is equal. Find the ratio of de-
broglie wave lengths of the two particles. 2
a5 (&5 ¢ G =eTH (o) FAR Afe*ifE T 1 9F FC Foifer sFHmeda S Fo7?
Write down two characteristics of nuclear force. 2
fTefea 3w vt @FE @2
What is isotone? SNECIGH & ? 1
Assuming the value of Rydberg’s constant of hydrogen to be 10937 cm™'. Calculate the

longest and shortest wave length of Balmer series. 2
RARCGIECTa Rt $ICFT T 10937 cm™' R AN @A AFON ¢ gFON wamnsy fef7
91

What is mass defect? Write down the relation between binding energy and mass defect. 2

BT @6 IIE IE? IFGE 8 SARGF TF0 1Y |

Derive the equation N = Noe_’” , the symbols are of usual meaning. Define half life.
2+1=3

fefn RabeTa s[@ N = N e ¥ eelfs afent 39 @ fozef epfie @wd @Rm

GERF ALl WS |

What is nuclear fusion? fefga e & 2 1

Draw a circuit symbol for a p-n-p transistor. 2

LR p—n—p@ﬂﬁﬁ@maﬁf A I |

What is the complete name of WWW? ~ WWW =1 915 & 2 1

Write down two uses of diode. TIRITER it 27 =14 | 1

Convert the decimal number 89 into a binary number. 1

89 W MG o ALY &P 41

Write down the logic symbol and truth table of an OR Gate. 2

GFf5 OR ¢IC54 =fer &SI ¢ JI (Bt =741

Draw the characteristic curve of a p-n junction. 2

OFB p-n AT L8y (=72 &1 |



