3 (Sem-5) PHY

2018

PHYSICS
( General )

Full Marks : 80

Time : 3 hours

The figures in the margin indicate full marks
Jor the questions

Answer either in English or in Assamese

1. Answer the following questions : 1x10=10
TR PICAR Ty e '

(a) Define unit vectors.

I (SEIT T faan o

~ (b) State Pauli’s exclusion principle.

1@ fAcay wgcht for |

(c) What is normal Zeeman effect?

YR RIW et & 9

(d) “Visible light cannot be used in crystal
study but X-rays can. be used.”
Comment. _

‘e NYEFS PO IR IR IR RN
g g I 1R 1 v R i
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(e)

(2)

Write the possibie values of magnetic
quantum number m for the orbital
quantum number I=1. . ‘
1=1 FHY @EION YR IR FIP FRIOH
AN ¥ R T ¥ R 2

() Under what condition relativistic mass
leads to constant mass?
7 v% wMARFF 9 57 39 SWE 292

(g) Give an example of a vector ﬁeld.-

' (S (B 9971 e fig

(h) “Solar constant is not a constant.”
Comment. .
“OTR 99 901 595 7= 1’ To oy |

(i) State Bohr’s correspondence principle.
3’39 @ AT oy |

() What do you mean by solenoidal field?
SRS T e R o

2. Answer the following questions -
o 2R Teq
(@) For what value of N, the vectors

A9/242

A=2i+3j-6k and B = N 42} 40f are
perpendicular to each other?

NY R I P 581 7 = 07 435 -6k
wB:Ni+2j+2fc°ﬁ’°°ﬁ?m§’q?
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(3 ).

(b) Explain the scale factors hy, hy, hj in
curvilinear coordinate system. ,
&N T WIS @ FRE hy, hy, hy
YROIAN

(c) Write two importance of renewable
sources of energy.

Wmmﬁf@a%w:@rmﬁm

(d) Write the postulates of special theory of
relativity. _ .
Rew weefFrerm ferdcar o |

(e) Write two limitations of Aston’s mass
spectrograph.

BT S (oG IR BT SR for |-

3. Answer any four from the following : 5x4=20
word T -colen BB Teq faan

(a) Write the postulates of Bohr’s theory of
atom. Find an expression for radius of

H-atom. 2+3=5
T/ oW ani‘a Fedcam B H-s/mE
CFIS TR JPIEI AR Bforsq |

(b) Determine the speed of an electron in
n =3 orbit of He* ion. 5
He' SRR (Fq© n=3 F54 32651?71’ 95R
sifécast Sfdrea |
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(4)

(c) Find the expressmn for V-A and Vx A in

curvilinear coordinate system. 2Ya+2Y2=5
HH TERE wWffee V.A e V x A<
PRI Bferear |

(d What are X-rays? How are they
produced? : 144=5

16 IRRR B 7 SXIR @R Bestm 711 T2

(e) State and prove Bragg’s law. 1+4=5
@53 o1 R e 4

() Derive. the velocity. addition theorem.
Show with the help of the theorem that
no particle can move more than the
speed of light. 3+2=5

@R @ITF MW a1 cryew @ @

cham@f&m@quw
HRIE |

4. State and prove Gauss’ divergence theorem. |
Use the theorem to prove that

J[rnas=av
7+3=10
Wmmﬁﬁmqw, 2 @ T
IR oy @
Hr~n dS=:§V
S
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~Show that—
(a) divi=3
() V-VxA=0
(c) V-(A+B)=V-A+V.B 3+3+4=10"
& F—
(a) divr=3
) V-VxA=0
V-(A+B)=V-A+V-B

5. (a) .
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(S)

Or / w=dl

Explain qualitatively how Sommerfeld’s
theory could explain the fine structure of
H-Atom. _ 5
QPSR RS g2 (FCed  H-AtomT
TR BIFOR T FCI, SICACN 4 1

Or / &%l

Explain how Davison and Germer
experimentally verified de Broglie
hypothesis. 5
s wE ity AR RS (T

& Faifer wgehr e s, I ¥
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(b)

6. (a)

(b)

A9/242

(6)

Calculate the minimum and maximum
wavelength of Balmar Series. Given
R=1-097x1077 m-! 2Y4+2Y4=5

IR IR AT W N wewd I
Sfereat | T = R=1.097x10"7 m~L.

Or / &y

Calculate the shortest wavelength of
X-ray produced at an operating voltage of

50 kV. | : 5
SO kV Rewtere Seom ary vem iy B
faw w3 e |

Write. the Lorentz transformation
equations. Show that wunder these.

transformation equations the length of a
rod is contracted. 2+3=5

ARG AS S L T PP Y
RFIIRAR Mﬁafﬁmwﬁwh#w
el , o

Or/ 97y

Discuss the working and principle of

liquid solar heater. 5
S T RO TR Szammy |

Find an expression for v. A in spherical _,
polar coordinate systep, >

Cﬂﬁaﬁ@m@%v.xqmgﬁ@|
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(7)

Or / 51
Show that
daxB) =% xB+ax%E
dt dt dt 5
msa
i(ZxE) A B+ax%E
dt da dt
7. Write short notes on (any two) : 5x2=10
5y COrl ot (R ettt )
{a) Solar cooker
R FFR
(b) Frank-Hertz experiment
FIT-TH A
() Moseley’s law and its importance
TS G E JH S
* % Kk
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