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~ OPTION-A
. Paper : PHY-SE-4014 .
Ba_sic' Instrumentation Skills)
1. Answer the ‘following objective type |
questions : (any four) - O 1x4=4

(a) What do you. mean. by a- sens1t1v1ty of - : .

an mstrument ?

ﬂaaﬁaﬂ\@wﬁm{%ﬁﬁi{mv

-

() In an. ammeter when set in & .

particular - scale, it is found that 10 -
. dwxsxons is- equal to 0.1A. What is the '
least count of the ammeter ?

aﬁmmramﬁwﬁ 1oﬁ@m—o 1A
RS @Bl m—ﬁawfﬁmﬁm R
.aﬁﬁﬂmﬁwm?

- (c_) What do’ you ;uncl_erstand by visual
. persistence.in a cathode-ray
osc1lloscope (CRO) ?

e -@wﬁamﬂamqﬁﬁm mﬁs
-V‘..qm9 e
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- (d) - Write down one characteristic feature .
of a CRO probe. s

@AT-E wf&amvf o «ﬂ?/sfﬁﬁ‘aas taﬁrmx
IGETRE

(e) : What is the basic drfference between
an AC ‘bridge and a DC- bridge ?

cﬁﬁawnaﬁsx%v |

- (f) Write down the names of two physical
' parameters which can be measured by
- using an LCR bridge.

aaﬁW’@@Waﬁqﬁawiﬁf'
oS AR AW TR

‘(g) An AC signal when_meaSured using'a
. CRO, the time scale reading was found
~as 2x10-3s. Find the frequency of the
- signal.

ARRS Rer o @fon @B @FIC-F
SIS CHIN TRl (SR T, CSfSTl AN (FETO
W 2x10-3 s CAIRT 57E | RS, (B I

Tfeveat)

(h) What is dlstomon factor meter ?

1%5%’@5:1 c@aﬁﬁaﬁ ?
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. 2. .Answer. the following questions within few
' sentences in short [ any three from (a) to
0] . 2x3=6

wﬁmmi%ﬁ?rm%@awwmua) 3
Rl (f) 3T 3

' (a) Define accuracy and prec1smn of an
instrument. '

aﬁmaﬁcﬁwwﬂ\wﬁm:

(b)' What do- you understand by 3'2 and
" 5% digital multimeter ?
3% W% 5% f%f?ac&o—ef TFBRER A f%

& 2

(c) ‘The expected value of a‘fVoléage across

a. resistor is. 50 V. However 'while‘ .

measured- using a ‘voltrheter it was
. found as 49V. Calculate the —
(i) absolute error, and
E (ii') percentage of error in the
_ measuremernt.
9ol @wmmﬁ@ﬁwmmv
| oGO GBI (TITATS @R TN 49V, (ol
5’57 | (GBS (i) IR S{B, SR (ii) *rohq) Ge
@ e =
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(d) A multlmeter is .set. for current

measurement in a 200 mA scale which ~ -

. gives accuracy of *2%.. Calculate_ the.
~ limiting error when the multimeter is
. used to measure the current of 4O mA. -
eIz R MEBRGR @Bl 200 mA @F©
iR =1 a1 W Y AdTOR W 2% fac
SRR G 2RIT 40 mA qﬂm Afve
ST =

.-(e) Write four apphcatlons of a cathode- .
~ ray oscilloscope in laboratory. h

- RIERIRS 9N T (TR Wﬁ?i’cmﬂ?
' wﬁhw« e fran

1) Describe the step-by-step procedurée to
- measure voltage across a resistor and |
current passing through it by usinga
digital multimeter. | o
SN0 ) mwmﬁm mmww |
AR a‘ﬁr hal | -
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3. Answer any two que'stiohs from the

~ following from [(a) to (f)] : 5%2=10 |
o ﬁmﬁm%«w [(a)a o=y (f) 3.

eS| ¢

(@) (i) erte down the uses of a function

~ generator. 2
| FIRGT n@ma‘ﬁ‘rﬁsﬁfww'
W Q‘ﬂ ?
(i) Write down four.different classes
“of sxgnal generator. - -2
 BIRGY @ e, (T ma»—
Geom A Bt

(iii) Mention tﬁe full range of
audibility in an audio frequency
oscillator. o 1

wwamﬁﬁaﬁrw%&w :
| OR Af HRTRE FERT R o
'ﬁsmaﬁ“?@i‘a?

. (b) Determine the maximum and
minimum .resonance frequency of
oscillations of an LCR bridge circuit

- having -resistance 10, inductance
10mH and a variable capacitor of 10nF
to 1000nF. '
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@71 f5 o fiwr a5 maﬁss R ﬂifﬁ'ﬁ W
M\aﬁeﬁwwm Q[P W
10, SRR T 10mH, W ﬂﬁaéwasﬁa

%]l 4RTI AT 10nF T #[1-1000 nF .
: () What is permanent magnet moving coil
(PMMC) galvanometer ? How is PMMC

- converted to an ammeter and a .
~ voltmeter ? . 1+{(2+2)=5

NI 5oped (e’ bR & 2 .F=s

2T p7e v CieTeTRbE o5 @it |

IR TR FAG- IR AR 2

(d) How do you specify a multimeter for
’ household apphcatlons ? '

mﬁmmhﬂwmmm?

(e) Write down the symbols of the -
following -electronic/ electrlcal
components :

(. p-n junction dxode
- (i) Vana_ble,remstance -
(iii) p-n-p transistor

(iv) ;Zene_r"diode | |

" (v)] Polar capacitor
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| (vi') . Step—down ‘transf_oxjmer:
(vii) ihduétor
(viii) n;p—n ‘,t;a_nsisfor_
.-(ix) lBa'lttery'
(x) AC voltage source .
were ol W‘ﬁas /3@%@@ W“m:i# |
'(1) 1 @ @PS?{ oS
(i) ’Iﬁ?@ QIR . ‘
' (uz) 51 @7 3 m
(w) (SR GIW
) e
(vi) Cooreien G
(vii) SRS -
(i) @, T3 @ @f\ﬁ?
.‘ (ix) @R
RS R Tt
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) Discuss the basic dlfference between
'DC and AC voltmeter usmg block
dlagram i

orerE W SRS SEBRDIR - %ﬁa <
cfm%ﬁf a;zrerf-wg Wﬁfﬁ?ﬁ Sall |

-4.  Answer only three questlons [from ( a)
to(h)]: © . 10x3=30

(a)3 @ (B) Zawm'{a ﬁmzwrﬁﬁ?fem'
Ve il s

(@) (i) How are errors in measurement
. defined ? : ) 2

(i) Discuss three different types of -

errors — gross error, systematic
' and random error. 4

(i) Discuss how these errors can be
minimized. . L4

0 W@ﬁaww @?ﬁiﬁsﬁmiﬂ ?

“I(ii) == afB, S %5 == Ao s
ﬁmwmwn :

(i) TAEE SHAR caszﬂtas I 9{11%
S A : :
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®
L Remzoke —0—
+ -

- o

30V
Fig. 1 8
(). In the figure 1 given above, a .
simple series circuit of R; and R, -
'is connected to a 30V dc source.
- If the voltage across R, is
" measured using : a voltmeter
having sensitivity 10000/V and
. range 10V, find 'the voltmeter
reading. If sensitivity is changed
to 20,000 QV-and range 10V,
then what will be the voltmeter

‘reading ?

eRe (el Bame R, wiRe
Ry @& Bl 30V Rr Rew =fw
TR I (YRI Ry @R 121 R

N9, Bl 1000Q/ V HETNT 1@
THAER it 10V s

- gR
effredl @l Rew ey (R,
© 20,000 Q/V K o
O T GRE Rew oo S R
Rt | | '
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i) What is- loaciing effect in- - -
electncal measurement ? . 2

"_WW?{’@%W%?

'_"(c) (z) What is’ Q-meter ? L 2
L ofeRf e |

; (ii) Discuss the working pnnmple and -
. circuit dlagram of a Q-meter .6

Q-fibR R T B vﬁlﬁs afrﬂ’ﬁ’r%

| ‘afﬁt =
i) What is the adVantage“df a
;dlgltal Q-meter over an ordinary -

Q-meter? o 2
A Q- ﬁmammmqm
’aﬁﬁqﬁmﬁi? -

. (d)r fi) " Dlscuss .dlfferent.pé.rts_ of a
- cathode-ray oscilloscope with a
*. block dlagram : : 7
@m-@ WET'I’WM (CRO) ama %ﬁa
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(n) What is the dlfference among
ordinary osczlloscope, Dual beam _
oscﬂloscope and d1g1tal storage -

- oscilloscope ? - : 3

LR ST HA, za—w s
o Rse e THoR Mo onefas;.
.ﬁ” ' .

{e) Explam Wlth block diagram, the

working pr1nc1p1e of a dlgltal a ;
. multimeter. | L
 dofa s ol PR @b
RS 3 T A -

i) ‘Write down the names and
_ functions of any five control
* knobs of a CRO front panel. " 5
@UT- AT B T (s{ErS
4 501 FG ﬂ’awm =% IS R
e |
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@[
b -‘1—-—;-:--',---
b — - — ad l‘L.—\"— T - jo =} .
3 ! .Il . 1, |Volt/div
V = [ v ) =5V'
. ] ] » l‘
¢ _-:--;-T—--,—-;-- -l
(i) S TR R T A
{ Yoo ] ! 1
"’:":"T""!‘T-","
| o
CRO Screen .
Fig. 2 ‘

— Time/div = 50 ms
Calculate the peak-to- peak
voltage, rms voltage, peak
voltage, frequency and time
period of the given signal as
‘shown in Flgure 2. : S

e Bae (e W @[
TR B e el
FRCPOLR AT o)1 Near Few, .

- SRSt RewT o ofE wm, Y few, .
IS R Hffdle Sievedl

{g) Draw the block diagram of a function
generator’ and explain the major parts
of it. '

TS5 (SR GBI Wﬁawmiﬂﬁw
W\W@ﬂn 9|

3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/G 13- Contd.



" () () Draw a simple block diagram of
any digital meter "and explain
each part of it briefly. 4

Rl efnsel ROR @i et Qefa
I IR ATSIC! A HF [ 34|

.' (ii). Discuss the basic differences
- between digital and analog .

meters. 4
RGo GO f%f%'cta R a%la Trers
’mdawgﬁm
_(iii} Draw the 31mple bloek dlagram of
. a dxgltal frequencv meter. - 2
S .%@ﬁam@ﬁﬁaﬁﬁww@ﬁa -
L sna?ll B
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| OPTION-B
Paper : PHY-SE-4024

(Research and Technical Writing)

1. Answer ahy Sfour questions 3 - 1x4=4
(a) What is the most important part of a
: smenuﬁc report ?
(b) What is the difference between a -
research proposal and a thesis ?
(c) -Why are footnotes used in a report ? .
(d) Write a code in LATEX which
.- produces the following output :
“Dlspur 1s ‘the capital 01ty of Assam
(e) Write a code in LATEX which ,
- produces the following output
: Examples of vector quantltles are
* Velocity '
S Acceleratlon "e‘t'c. .'.
() 'In EXCEL ‘how can you remove
. Aborders apphed in cells '9 o
{g) In EXCEL what is the mtersectmn of -
.~ -a column and a row in a Worksheet
, called ? ‘
(h) How w111‘you_ save a projeet .in,o;igin"?
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2. AnsWer any three questions : 2x3=6
" (a) Write a note on referencmg |

(b) Write a code in LATEX to produce the
B followmg output : N
- “The equatlon of a cnrcle is given by

2+y’=a®
where a is the radius of the circle.”’

(¢) What is the syntax to obtain 'the -
. currentdate in EXCEL, ?. :

{d)' What is the syntax to.add va.lues in
two cells 1n EXCEL ? |

- (e) How will you complle a LATEX file 2

() Write any two dlsadvantages of usmg
ORIGIN. '
3. _AnsWef any two questions : 5x2=10

(@) Write’ a note on the structure of a
" thesis. '

(b) Write a note on LATEX environments
for listing texts. _

(c) Specify the order of operationé u'se.d
for evaluating formulas in EXCEL.
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(d) What is the deference among
COUNT, COUNTA, COUNTIF and
COUNTBLANK in EX_CEL ?

4. A_riéwer any three questions : 10x3=30

(@) Write in detail different steps in
preparation of a technical report.

(b) Write a note_‘ on charts in EXCEL.

(¢) How will you prepare a basic LATEX
file ? What is a Document class ?
How will you create a tabular
‘environment in LATEX ? Write a

" note on changing the type style in
LATEX. : 3+2+3+2=10

° (d) Explain what a spreadsheet is. What
- is the difference between formulas .
and functions in EXCEL ? Explain
few useful functions in EXCEL ?
| 3+3+4=10

(e) Give the process on how graphs can =~
 be created and customised in origin.
5+5=10

() How will you apply LATEX in article
ertmg, the31s and slide presentation ?
3+3+4=10

-~
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(9 erte ~a note on list makmg
enwronment of LATEX. How will you
L generate table of contents in LATEX: ?
6+4=10
(h) 'How to generate a non-linear curve.
fitting function with multlple varlables
usmg ORIGIN ? :
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. OPTION-D
Paper : PHY-SE-4044
N Photoshop )

1. Choose the correct answer / Fill in the
"'blanks from the followmg (any Jour)

1x4=4
{a) Which -colour mode 1s used for
* printing ? ‘
() RGB
() CMYK -

(i) Grayscale
R (i) None of the. above ,
- (b) What is the shortcut key to create a
- new file in Photoshop ? : :
(i) Shift+N ‘
. i) Ctr+N
- (iii)  Ctrl+Shift+N
(iv) None of the above ,

{c) ‘Which menu contams the duphcate
,layer option in Photoshop ? :
(i) ~ Filter
- (i) Layer
(zu)’ Image |
T (i) None of the above '
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(d) ‘Photoshop launched by wh1ch' /
company ?

(i) Adobe Systems - o
(i) Aldus. '
| (i) .Mlq;rq‘sqft
(i) EULA
(e) To get auto contrast optlon in
Photoshop select

(i) -File Menu
' -(ii) Filter Menu
(iii) Image>Adjustment

(ivj None of the above
() What CMYK stands for ?
(g) ‘Crop’ option is in the : menﬁ.
(h) Shortcut key to open. a new file in
Photoshop is Ctrl+_____.
2. Alnswer'ariy three of the following
questions : 2x3=6 .

(i’) What are the Photoshop’s work areas?
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- (i) How do ybﬁ' organize layefs in
Photoshop ? :
(iii). What are _Léssb tools ? Name them.
(i) What'é,re basic te'fmS' in vPHetosh'o'p_?
(v) What is a Gaussian blur ? |

°

(vi} What is Clone Stamp tool ? -

3. Answer any two of the following questlons
5x2=10

(i) Give a brief description about opening
an existing file in Phetoshop

- (ij) How can you reduce noise in an 1mage ?

(iii) How w1ll you resize the image in Adobe
-, Photoshop ?

(iv) What are ‘cut’, ‘copy’ and ‘paste’ ? How
are these terms used in Photoshop?

(v} How will you ‘access hidden tools in
Adobe Photoshop ? .

(vi) Briefly write the process of duplicating

a layer in Photoshop.
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4. Answer any three of the followmgA
‘ questions: . 10%3= 30

(i). Discuss Photoshop in your own word. ‘

" (ii)  Explain the use of Marquee tool in
‘ toolbox of Photoshop

(iti) Discuss thev learning objective"of
Photoshop as you learn.

(iv) What are the differences between PSB
- (Photoshop Big) and PSD (Photoshop
Document) ? .

) How to create a transparent
background in Photoshop’? _

(vi) Describe about various elements of
' - ‘Image’ menu. in Photoshop

- (vi) Give a brief descnptlon of tool panel of .
- Photoshop

~
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OPTION-F
Paper : PHY-SE-4036
( Radiation Safety)
1. Answer any four of the following :
wete fal e sifEs! oee e e
(a) Write the dimension of power. -
=oR Wl |
(b} . Define radiation flux.
R s et fr
(c) Write the range of wavelength of_ |
X-rays. '

. 3GARRR SR vrﬁ"a fémm
(d) Write the constltuent of atorn

'wqam wascff@mmﬁzm

“‘(e) Write the name of equlpment of
tomography. :
- B e éﬁﬁmﬁm |
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| () - State inverse square law.
- Reifte w0l @0t Bran
" (g Write the basic pr1nc1p1e of MRI. -

. 'Mmaqa-ﬂ“—c‘mﬁm

(h) Define curie. -

i@?ﬁawﬁwn

2. Answer any three of the following: "
' 2><3—6
& ﬁ?zasrmr fRfab e w e

(a) Estabhsh the relation between energy '
 and frequency of a photon. '

ﬁﬁa%ﬁw%mwﬁwwm o
= S '

-(b) " Define artificial radlo act1v1ty arid glve
an example.

qsﬁwmﬁm—ﬁmwﬁm mw«wmu_

(c) What do you mean by anlue of .
rad1atlon ?

R Wﬂmqﬁmﬁsq@n .
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(d) What do you mean by compﬁter
tomography ?

a&vmtwﬁqﬁr%qmp

(e) Deﬁne Isotope. leen an example

mﬁmﬂ\w ﬁquﬁmu

() What do you mean by mass attenuatlon
coefﬁclents ?.

: WWWH@"{%@%W ?

3. . Answer any two of the following :
. 5x2=10

CaG ﬁza‘srmr 5T 2 TeR ora
(a) Write the d’ifferencev'Be’tween gamma- -
rays and X-rays.

ﬂmaﬁlma@ﬁaﬁms’n@f‘%ﬁm

(bp) Draw a diagram of X-ray tube
| a@ﬂzﬁnﬂﬁaamfﬁWWW|

(c) DlSCLISS radiation effect of X—rays
e R R 2OR TR AT <= |
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4, Answer any three of the followmg

(d) Compute the specific activity of
6°co.' (Ty, =5.27 years)
¢, ® ﬁﬂ% f“iﬂ?ﬂv{ %féwzm |
' '(Tyz =35, 27 years) '

- (e) Explaln the nature of beta partlcle
- spectrum.

.ﬁmﬁmaqﬁaﬁﬁwwawn

() ~ Define work power - and energy. erte
their units.

mmw*mﬂ\wmmmﬁam”

. 10x3-30'“
W ﬁmmﬁﬁwmww

(a) Discuss the types of nuclear radiations.

ﬁ%ﬁwﬁm«m@ﬁwwn

(b) DCI'IVC expressions for half hfe and
average life. Find relation between mean
life and half life. : - 6+4=10

wawmmwwwﬁﬁwn
%Wmm‘wmm AT
=
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(c) Define ionization ,anld excitation
potentials. Discuss electromagnetic
spectrum. 3+7=10 -

m«qm%mﬁ—am QA 2
Rgegee fen wes SR ¥ |

(d) Write the theory of tomography. Explain
multisection radiography. - 5+5=10
TRAFR Toromgest B | RS Il
TIAF WA ]

(e} Write a note on M R.I 'Wh'af are the bio-
effects of M.R.I. ? What do you mean by '
- errors in counting ? - 5+3+2=10

~ M.R.I 9w ¢fb c‘a‘mﬁmm-M.R.la [l
. goRER & & ¢ AR S 3o & g e

() Discuss about the radiation hazard of .
tomography. Mention three safety

. measures to be followed. " 7+3=10
oA R Rel 0w S 3 1 3R
- foED FEw R T .

(g9 What are continuous and characteristic
‘X-rays ? Discuss the origin of
continuous and characteristic X-rays.

 4+6=10"

wﬁfﬁamﬁf@iﬂa@aaﬂlﬁs ? wfiften @
ﬁﬁ%aﬁa%mm e AL
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,

(h) Explam atomic and nuclear energy ,'
- levels. Explain the emission of photon
from atomic energy level. 4+6=10

, mqw@mmﬁ@@swﬁ%mmzw -
' Wﬂﬁﬁﬁ@@ﬁﬂﬁ’fﬂmﬁﬁiﬂ' '
[ 1A T '
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‘ OPTION G
Paper : PHY-SE- 4074 ‘
(Renewable Energy and Energy Harvesting ) '

1. Answer any four questlons oo 1x4=4
(a). | Define osmotic pewer. '
. (b) Write two charactenstlcs of a wave.
SRR 07 CRE =
¢ A solar cell is a
&} TR (PR
(i) P-type semiconductor S
P2 SRR
(ij) N-type semiconduetor
N-2RR SRR '
T (iii) intrinsic semicondlietbr -
oS SRR
(i) P-Njunction diode
PN
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(d)- Electrdmagnetié waves are prodt_;ced by ‘

ﬁ‘?ﬂm Sel__ ai Sesifre =1 |
(i) static charge '
& onam o
(i) an é.cceleratcd chafge
51 TR S
(i)  moving charge
 fefmemm
(iv) None of the above
SoRR (DT TZH
(e)- Biogds is a mixture of _
e e 28 _ |
. (i) methane and hydrogen
R B TG
(i)~ methane and helium
e o= 2
(ii.i} methane and carbén d10x1de
LA ST T IRSHIZS
(iv) méth_éme 4a,r~1d nitrogen
faeem o= Rgren
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2.

@

() Whatis hydroelectricity ?
- ey e
@ What is p1ezoelectnc effect ?
| P tpies eor R
(h) . Mention two applicati‘bns) of solar energy.
- (TR *ﬁ%ﬂ !fﬁ‘feimm %‘mﬂl el
Answer any three questlons ; N 2x3=6
Rz oMb e Tes fovai 8
(a) Define nuciear ﬁssion. How does a chaih |
reaction take place? ' o
R Rotas e @bt *1 eaE Riem
55 S '
(b) What is the prmc1ple of ocean thermial
energy conversion ? -
oI oI aivnm-ﬂ%ﬁs? |
(c)'. Draw the schematic diagram of a gﬁd-
" connected wind energy system.
%—ﬂww%wmﬁawmn )
How are tides formed in the ocean ?

RS R ' C@ﬁﬁ-@ﬁfﬁ&iﬁ?

3 (Sem-4/CBCS) PHY SE 1/2/4/6/7/6 31 : Contd. -



(e)

What are the advantages of geothermal
energy ?

T e qﬁw feran | _
What is energy harvesting ? Why is it

-~ .

.important ?

| e ez mﬁmi‘ﬁm ewoffw |

3. Write short notes on : (any two) ‘ 5*2¥10

5 (o ot & (Rizaarean g51)
(@) Solar cooker
(b) Piezoelectric materials.
- P
'(c)' Ocean biomass
TP Giaeq
(d) Solar cell
"~ (e) Fossil fl;le.ls
. ERMEEA
() Wind turbihe
g brifeA
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4. Answer any three questions: - 10x3=30 °
fRiceleat fofb 2 Tes fua 3 '

(@)

(b)

(c)

Discuss the development observed in

“offshare wind enéi‘gy."Wﬁat' are the

béneﬁts’of this kind of energy ?
' 7+3=10.
Y Y xfe Rt R SR

| a%*ﬁ‘—amﬁw

What is a solar pond ? Explain the -
construction and working of a solar pond
with diagram. What are its different
types ? - | 1+5+4=10

| GTR A3 R o’ﬂaq@aﬁmmmmﬁ
-fﬁWWW|mﬁmW@iﬁﬁs

ﬁw

What is a wind mill ? What are various
classifications of a wind mlll ? Explain
in detail with dlagram

2+8=10

wm%wﬁrmﬁ%ﬁ@%ﬁw{
& 2 fou TaTe Retei g i1
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’ '(d) Discuss various geothermal energy
resources. What are the environmental
impacts of usmg geothermal energy ? -

7+3=10

ﬁﬁ@-@%*&ﬂ“ﬁﬁ@ﬁﬂﬁ@ﬂﬂ@i |
g—ﬂv‘ﬂﬂﬂf—wwmeﬂa—ﬁ%
doig AR :

(e) . What do you mean by carbon capture

and storage ? Discuss various carbon .

capture technologies involved. .
. , . ‘ 2+8=10 -
IR FRE S e W 7 e 2 {ifen

TR FIRG! 2YfeR R oweto st
() Discuss the environmental issues

related to the use of renewable energy
resources.

H?IWWGU“TF‘WWW@‘M@W |
I ST 4 |

(g) . Explain how piezoelectric effect can be ;
implemented from human power to
harvest energy.

wwwﬁﬂ\mmmm '
qoR” mﬁ@szﬂﬂaﬁ’f?ﬁﬁa " 12 RacE
s
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(h) Draw the block- dlagram of an
electromagnetic energy harvestmg
system. Describe the principle of an
electromagnetic energy harvester with -
equivalent circuit model and suitable
mathematical treatment ‘ 2+8=10

R I TRAITIRER A& e 31 |
TG T E R Gorg e N R
| Ryypan =i TRz Ao 9 w11
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