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ANALYTICAL & ENVIRONMENTAL INSTRUMENTATION
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fratfaawa: Ve ] [arftpaw 3% : 30
Time allowed : %2 Hour] [Maximum Marks : 30

. () wH e Afvard & ud gEE weT ] AFHE
Note : All Questions are compulsory and each question is of 1 mark.
i) A T & s @ @t Rerfer o sraent srae 8 A € 1
Only English version is valid in case of difference in both the languages.

1. frlt oot & difes o fees g o 1. The fundamental properties of a
T I & 7 substance are identified by
(a) Ui e (a) Spectroscopic analysis
(b) s frerm gb; Oxygen analysis
(© W wm Q) Gas chromatography
(d) o A fvees ) In gas anatyset
2. Tt o wed % R @ fea fala 2.  The sample of unknown substance to
T e 9 4 AT % 5K be identified is ‘pombardcd by an
R A Y | R EAm electron beam in an eva-cuated
(@) s BT chamber. Name of this method is
S 5 (a) mw spcctrompter
®) AT (b) Ultraviolet absorption spectrometer
© T e A (¢) X-ray absorption spectrometer
(d) T TR (d) Mass spectrometer
3. sEREa WEgiet fFg W § w1 H 3. Infrared L
. spectrometer operating in the
¥ . range from
(@ ?R"l?'ii % 0.2 9 0.8 A (a) 0.2 to 0.8 microns of wavelength
(b)) TEREF04I15A (®) 0.4to 1.5 A of wavelength
(c) TRHEFI 25 URHA (c) 1 to 25 microns of wavelength
(d TEIHE & (d) none of these

) P.T.O.
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4. TF PIUE F ST W ¥
(@) UivEm eEt A
(b) OgiohfReT ISR A
(c) Hve T

(d) (a) T (b)

T} frgelues 1 IUANT e €
(a) THH

(b) et favewor &

(¢) &5 ®F B ufsear &
(@ THI

e faveivs o w g § fefaen
Teltie S el a1 ool Biga W o T
FAES & T H FAF

(a) TEHY TA TR & WFTH
it favaaes

(b) TEHE ag WHR F FATREOH
[EECLED

(c) ST ACTHAT AT
(d) T HEE

wE TR W fawne e e %
G &1 T S8 JEwie favens § ¥
TR & fear o1 &
(@) T HHSTTE

(b) S
(c) JAreRi faveins
(d) IHS T TAveINE

g HdwE B U B Tt §

JavINF BT yaT fhar Sar € 2

(a) uhrRds uegHEn, fafaw ste @
ufeddT e

(b) e, @t

(¢) =i, =Rt

(@) T W FE T
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Liquid chromatography find
application in

(a) Petroleum industries

(b) Petrochemical industries

(¢) Cement industry

(d) (a)and (b)

Application of infrared analyser
(a) mining
(b) chemical analysis

(c) drying process
(d) all of these

Analyzer consists of a measuring cell

containing a detecting element in the

form of a tiny dumb-bell or quartz

suspended on thin fibers.

(a) magnetic force type
paramagnetic oxygen analyser

(b) The magnetic wind type oxygen
analyser

(c) Thermal conductivity analyser
(d) None of these

It is a batch type of analysis in which
the sample to be analysed for its
composition is sent to an absorption
column.

(a) Gas Chromatography

(b) Spectroscopy

(¢) Oxygen analyser

(d) Thermal conductivity analyser

Which materials used as absorbent in

metal tubing in gas chromatography ?

(a) Activated alumina, silica gel or
activated carbon.

(b) Iron, copper

(c) Gold, silver

(d) None of these
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9.

10.

11.

12.

13.

14.

qi & P @ 9 H ad e
fargdne r favdvor = & 2 ’
(@ CO, (b) CO

(¢ SO, d H,

T WREHT § TuH TEHT 84 §
G ERT T &k ! BT el &

Vv

e
@ s=—3
®) r=3[mV/e

B
(¢c) r= 144\/mV/e
(d) T I HETE

fotlt aneig siet % pH A & &
(2 7¥=R b 7]
(© 7 @ =i

pH %t aReier R st &

(a) TEISH AT TSAT F RONCHSD

SRUMED
(b) Tt Seilm @i B S A

&Rt <l HI9
(c) =Hi(a) F (b)
(d THIAPETE

fordt STella St Y TrRgioT 3TaH Al
o @t W Ot TR &

(a) WX @A
(b) TR
(c) pH-A
(@ I BEAE

T TATT T 98 oY a1 AW &
(a) T TATIS

(b) TR

(c) TEZH RIS

(d) g ForRiS

3

10.

11

12.

13.

14.

©) SO,

2073

Which gas of flue gas is analysed by
thermal conductivity analyser ?

(@ CO, (b) CO
& H

In mass spectroscopy the radius of
curvature which ions posses in a
uniform magnetic field is given by

\"

(@ s= B <
® 1= llmBV/e
(¢) r=144mV/e

(d) none of these

pH value of acidic solution is
(@) morethan7 (b) lessthan7
() 7 (d) Allof these

The pH may be defined as
(a) A negative logarithmic value of
hydrogen ion concentration

(b) A measure of alkalinity or
acidity of aqueous solution

(c) Both(a) and (b)
(d) None of the above

Hydrogen ion concentration of
aqueous solution measured on

(a) metre scale

(b) centigrade scale
(¢) pH-—scale

(d) none of the above

Measuring electrode is also known as
(a) glass electrode

(b) reference electrode

(¢) hydrogen electrode

(d) metal electrode

P.T.O.
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15.

16.

17.

18.

19.

% HYEs S 7% g o forpia SRl
F& ¥ fogia W w1 o € 9 T
SRR ar] B Serafebel [T A &
(a) oW

(b) FmafTa go e

(c) ¥ T HieX

(d) T I HETE

Tl N9 & TR W o s 9 ®
ST AT & e IGH gHIT WeH & el
o @ R SR

(a) Torep YR & WaTE T AT
(b) TARIRRF THR WaTE I Hilel
(c) TEdH W T HiHiel

@ T FE T

qu wieT | S 7er e ¥
@

(b) TSEET H TR N
{¢) W9

(d) T 8w T

B A TR % 4¥ A § W A b
g o Rl Rraes s aar € 2

(a) WeEH

(b) FHehiraw aFHES
() it

@ @FO)

s WY W e T w
T

(2) TR 1 i F TR
(b) WEWH

(¢ fFu™

(@) IR Wi T W

@

15.

16.

17.

18.

19.
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The detector works on the principle
of electrically charging the air within
an open detector chamber, the
charged air being electronically
measurable, can be monitored by

(a) smoke meter

(b) ionisation smoke detectors

(c) dust measurement meter

(d) none of these

It withdraws a sample of gas at
constant velocity and imparts a swirl
to the gas and passes it through a tube

(a) electrical type flow dust
monitor

(b) electrostatic type flow dust
monitor

(c) reflected light dust monitor
(d) none of these

Main problem related to smoke meter
is

(a) moisture

(b) fauling of projector
(c) temperature

(d) none of these

A receiver fitted with a photo cell in
photo cell type smoke meters made of

(a) Selenium

(b) Cadmium sulphide
(c) Silver

@ @&b)

Ionisation detector should not be
installed at

(a) Garages or near automobile
(b) Inkitchen

(c) Close to fire place

(d) All of these
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20.

21.

22.

23.

24.

25.

forea =erehan W T S S 9 e
AT W ST & o fpar T € 2
(@ NaC/ (b) Na,SO,
() CaCl, (@ R T

B A AR ) ATAHa el TifeT
(a) 0.3 TTEsH! wIATH

(b) 30 ¥ 40 TR =YAH

(c) 6 wTEsht T

(d THIFET

fafeptor gder A BT &

(a) (ol dyes

(b) dieieE & gwa fafwo & e
6 F O

(© ?ﬁaﬁ%iiﬁhmqﬁﬁm
|

(@) S Tt

iftzsrer qrETiied = ag d et &
(a) 700 ¥ 3000 °C

(b) 1400 °C

(¢©) 1400 °C ¥ 3000 °C

(d) THIBET

WA § vga A A §
(a) FERATH

&)

20.

21.

22.

23.

24,

25.
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Electric conductivity meter is used to
check electrolytes
(a) NaCl

() CaCl,

(b) Na,SO,
(d) All of these

The best public water supply has a
conductivity

(a) 0.3 micro mho/cm

(b) 30 to 40 micro mho/cm

(¢) 6 micro mho/cm

(d) None of these

Radiation pyrometer

(a) contains a radiation detector

(b) has compare objects visible
radiation with that of a
reference

(c) contains no recording device

(d) all of the above

Temperature range of

pyrometer is

(a) 700 to 3000 °C

(b) 1400°C

(c) 1400 °C to 3000 °C

(d) None of these

optical

The source used for a spectro-
photometer is the

(a) Tungsten source

(b) Neon lamp

(c) Ultraviolet source

(d) None of these

The absorption type coloured filters

are used in

(a) Visible
photometry

(b) Invisible
photometry

(c) Ultraviolet region of spectro-
photometry

(d) All of these

region spectro-

region spectro-

P.T.O.
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26.

27.

28.

29.

30.

TR TER & THE-T SlEReT §
Gk
(a) SR Y B WO

(b) Fortest % e i fawwor
(c) HIg Bl TAHH
(d) IR

it T die o it &

(a) T 8 F o

(b) Torpa & & forg

(c) =i gramia o faega & ¥ few
(d wEaE

AT WHR F I et 1 7T
foruss faseinr A gar £ 2

(a) wHRER
(b) utEm
() =
(d Iwd

Siet WEWUT S Y fopan ST wa &

(a) FeA T et A | e wefed Y

(b) TSR Y TG | T Fae H

(c) i 1 iy Afkal A SeE A%
P&

(@ SR T

@ @a®)

)

26.

27.

28.

29.

30.
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Fluorescence  type  of
spectrophotometer gives

x-ray

(a) induction of heavy metal

presence
(b) analyse the crystal structure
(c) mass of metal
(d) noné of these

Oxygen has strong affinity for a/an
(a) magnetic field

(b) electric field

(c) both magnetic and electric field
(d) None of these

Arc type emission spectroscopy is
used for analysis of

(a) Magnesium
(b) Aluminium
(c) Steel

(d) All of them

Water pollution can be stopped by

(a) stop falling of sewage water in
river

(b) stop bathing of animals in river

(c) stop falling of industrial waste
in river

(d) All of these

Reason of noise pollution

(a) Use of Iloud
marriages

(b) Horn of automobiles

speaker in

(c) Slow volume music

(d) (a)and (b)
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fraifia wwa A e ) [faaw s : 70
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M. () W e gbaErt & oy ¥ @ feet afer d s i 1
Note : Question No. 1 is compulsory, answer any five questions from the remaining.

(ii) 9EF TeT F Gt 4RIl Sl HHAR TF T & P |

Solve all parts of a question consecutively together.

(iii) 9% W i 74 95§ AR FHTT |

Start each question on a fresh page.
(iv) 3 s F srae @R @ Reafy 7 staett sy & A €
‘ Only English version is valid in case of difference in both the languages.

1. fot ot e o weed
Explain the following in brief :

() i ST
Thermal conductivity
(i) RS
Refrence electrode
(iii) IS
Emission
(iv) ugEo
Pollution
(v) 9 H TR 1A
Measurement of hydrogen in steam (2%5)

2. g A & fafr=r ot @ et wfea aoie @it o

Describe the different methods for dust measurement with neat sketches. a2

Q) P.T.O.
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3. (i) o et o e o sriyonel fa e e |
Explain the principle & working of infra-red analyser with a neat sketch.
(ii) mmammwmmammmm@ |

Explain the principle & working of paramagnetic type of oxygen analyser. (6+6)

4. ard g smia T ¥ favemu @t afea aneed | 7 R W & I 0 I o
o S & 2

Explain with a neat sketch the thermal conductivity method of gas analysis. In which
industries it is used ? (8+4)

5. zer Wagund = fagra o rivene fox wfed aremed | T TE e e | S ¥ 2
RO Gied T |

Explain the principle & working of mass spectrometer with a neat sketch. Weather it is
useful for nuclear industries ? Explain with reasons. 8+4)

6. (a) pH T TR 1 o T & 2 S IO A ) Sl ¢ 2

What is the meaning of pH in Chemistry ? Why its measurement is important in
industries ?

(b) N T TR IRATAES H Sufvafa R A w0 | faae @ TwEE |

How would you detect the presence of sulpher dioxide in air ? Explain in
detail. (3+3,6)

7. (a) w7 gEoT & R Roi @ e S | O & 3% Franor & gga S |
Describe the different reasons of noise pollution. Also suggest their remedies.

®) FToINTT SUERT ¥ 9 A THRIE TRREET 1 feET 9 HETvTEr SHeEd |

Explain the principle & working of an optical pyrometer as an analysis
instrument. 6+2,4)

8. frm w e femforat fafiad
Write short notes on the following :
()  TeT YSHOT F A Sad W W
Effect of water pollution on human life
(i) fHiT H ST
Use of periscope
(iii) eRHIT
Polarimeter (4x3)



