3 (Sem-5) PHY

2016

~ PHYSICS
( General )

Full Marks : 80

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese

G 137 TS o AT

1. (a) Define dot product and cross product of
two vectors. 2

! (o3 R o[ IF @R 7 SRt i |

(b) If @)
A=4i+6j-3k
B=-2i-5j+7k

find (®frean)

7 =i —¥
A-B and (3F) AxB 1%+1%=3
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2. ()

(b)

3. (@)

(b)

4. (a)

A7/68

(2)

State and prove Gauss divergence
theorem. 1+4=5

SIT% SoFRe SAMICH! =1 == efer 34 |

Define divergence and curl of a vector.
1%+1%=3

(%1 GO PR T FEF A 7 |

Define line integral and surface integral
of a vector field. 24+0=4

(37 (Fd 9FR @ART oM SF P
e e faa |
Evaluate (¥ g =91)

[7-a7

where r =costi + sint} +tk varies from 0
to m /2. 3

% r =costi +sintj +tk, 0-3 “®l n /2 &7
+f4aféw® =7 |

Define radial distance (r), zenith angle (6)
and azimuthal angle (¢) in spherical polar
coordinate system. 1+1+1=3
G OF TARS Tmee &feEE www (1),
@Y @ (0) I GfewTE @I (¢) I SRR

T

( Continued )

(3)

(b) Write down the relation of r, 8 and ¢ with
Cartesian coordinate system (x, y, 2). 2

FORIR TWIRF TSR (x, y, 2) T r, 6 T
o3 o foran |

(c) Write a short note on any one of the
following : 5

e R @I qBR oY (B fere
(i) Green’s theorem
TR oo
(ii) Stokes’ theorem
2’3 Tere
(i) Curvilinear coordinate system

ISR TS &S

5. What is the basic principle of Thomson'’s
parabola method? Describe Thomson’s
parabola method for study of isotopes in a

beam of positive rays. 1+6=7
R T ey Yooy fF 2 e I qZRT A
TR QAT TGS ARAECH! 30T |

6. (@) Discuss the limitation of Rutherford’s
atom model. 2

INEEET T ST SRS W 4 |
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(b)

()

7. (@)

(b)

A7/68

(4)

Name different types of hydrogen
spectra. 2

R e 22 e 9@ w1y fors o

Find the energy of the electron of
hydrogen atom in the second orbit.

Given, h=6-62 x1073% Js
m=9.11x10"31 kg
e=1-59x10°1% ¢ 3

RGN B8 T YEge e Wm
ey w911 o SR, h=6-62x1073% Js,
m=9-11x10"3! kg, e=1.59 x10719 C,

What is matter wave? Find de Broglie
wavelength associated with an electron
moving with velocity 0-5¢ and rest mass

9-1x1073! kg, . 242=4

*mief TR [F? 0.-5¢ o @9 W Y o
9:1x107° kg3 TEF P & =PF
SR T AT 41 |

Describe Coolidge tube for production of
X-rays. 4

X3 oA Fferer 6= 2efa fia |

( Continued )

(S5)

8. Write short notes on any two of the following :

4x2=8

e feamares 5 GO o (R e i)

(@)

(b)

(©

(@)

()

9. (a)

A7/68

Bohr’s correspondence principle

T Tyl oy

Pauli’s exclusion principle

“efem Ry wg

Frank-Hertz experiment

@FE-T0% “[rH

Zeeman effect

Bram aer

Bragg’s law

5 S

Write down the expressions for Lorentz
transformation equation. 4

FAGT TET FANIICH2B! T |
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(6)

(b} A clock keeps correct time. With what
speed should it be moved relative to an
observer so that it may seem to lose
1 minute in 24 hours? 6

ﬁﬁﬂ@@ﬂ%ﬁm%:%mﬁslﬁﬁﬁw
PR R shmrte GE= RCTHE ACACH TOEIE
oM @t % 7 = 2

Or / 5337

(¢0 () Whatdo you mean by time dilation?
Explain. 5

P 2R Jfercet & e 2 etz o

(i) What is mass-energy relation?
Derive the relation and discuss its

significance, 1+3+1=5
i i SE A LR —
SF 2R ST T 354 |

10. (@) Name different types of renewable energy
sources. 4

Rf e Tt eq Beomrpza 71w ey |

(b) What do you mean by solar constar ' Is
solar constant a constant? What is the
average value of solar constant? 2+2+2=6
S ZEI N PR S e—
FIFT ? TR &27 51T W (3 2

A7/68 ( Continued )

(7))

Or / 9931

(c) Explain in detail the construction and
working of a box-type solar cooker.
Discuss the merits and demerits of box-

type solar cooker. 6+2+2=10
AT WA N FIRT 907 F Fiomfs fora |
TR R o IR e =

* %k
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