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ANALYTICAL & ENVIRONMENTAL INSTRUMENTATION

ftqtftHsrq : Yzia 1

Time ellow d : Yz Hourl

ie, (n

Note:

t{ftlirrmdtr': 30

[Maximum Marks :30

(ii)

e*sw qWtFiyd+cfl t dowt t

All Questiotls are compulsory and each question is of 1 mark'

<lif smsit#errraii qlfgf,df sffot agrra?qmt r

only English version k valid in case of difference in both the lnnguages.

1.

2.

ffi qq{ +dfus'IJur ffiERT rrdt

mrnqqrd t r
(a) ddolfiImfrrdsur
O) sf-{fuffiqur
(c) nq*tAzffi
(d) qtrtkTnffifuAs+-

ffi irtn rd t r{+ sf ffi Ctqin
qrd il ffi{ +c t qqrg'td * sr<r

rrFil-{r qdr t I w mr sr qrc t
(a) 3{Ertfit*€+fi
O) q{ffiffivilcrur@+cr
(c) gw-t erdrilsurcrfi
(d) (a[cHri-dfur

orcrcftr @+c{fqq q{rg { qtr{ 6rff
tr
(a) iltt+{ *'o.z t o.a qrr*tt

O) dGt{*'0.+t t.s n
(c) ililtd *. t t2s qr*t{
(d) r+{ t stiTfr

The fundamental proPerties of a

substance are identified bY

(a) SpectroscopicanalYsis
(b) Oxygen analysis
(c) Gas chromatogaphy
(d) Infrard gas analyser

The sample of unknown substance to
be identified is bombarded bY an

electron beam in an evacuated

chamber. Name of this method is
(a) tnfrarcdsPectrometer

O) Ultraviola absoqption spec'trom€ter

(c) X-ray absorPfion sPectrometer
(d) Mass spectrometer

Infrared spectrometer operating in the

range from
(a) 0.2to 0.8 microns of wavelength
(b) 0.4 to 1.5 A ofwavelength
(c) I to 25 microns of wavelength
(d) none of these

P.T.O.
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4. 14 *t+Aqrst qr sq+rr Et-dr t
(a) q-dfuq Eu-sqlii

O) UAfir*-rtvrsd{
(c) dalrc5rsd d

(d) (a) iler G)

5. q{rffi fqrdso 6T Bq*'r +dr t
(a) qTtt
(b) +fucn-dffiqurii
(c) YJw,,sd+uffrrii
(d) Eqii+R'ft

6. Er6 hgdsltr ffi qts{ QH ii Hk'r
qtfrta sEq-iat qr wrd rFrE-Grt rrr ai ga

€rd t'sq d Etdr t
(a) gs+tq qtt FER + qogq+tc

ffi{ffiT*.
(b) gq+lq ang r+R + sffifi

ffisq'
(c) qfo qrcqnr qfar{qt
(d) s+i+st$ftI

7. rTtFr rsm Hr fusdsr k{ii T{+ +
ffi6Tqirsi ffiilsurfrseffint
TtlR *'r fuqr ercr t
(a) tq *tldurql
(b) dqNd
(c) sfi-ffi{ffitr+'
(d) q*o qnrmrflqsilsr

tq *idffi +t urE +t TS
srq{iw.o.r rqhr l6qr qrdr t r
(a) \'t€+}s gqfr<r, fisftrsr

it fu{

*e qr

qffikst+{
tr6, drqr

*ct, drfr
Eqii t +$Tfi

(b)
(c)
(d)

(2) 2073

Lrquid chromatograPhY find
application in

(a) Petroleumindustries

(b) Petrochemicalinduskies

(c) Cemeirt industry

(d) (a) and (b)

Application of infrared analYser

(a) mining

(b) chemical analysis

(c) drying proc€ss

(d) allof these

Analyzer consists of a measuring cell
containing a detecting ele,ment in the
form of a tiny dumb-bell or quartz

suspended on thin fibers.

(a) magnetic force t)?e
paramagnetic oxygen analYser

(b) The magnetic wind tlpe oxygen
analyser

(c) Thermal conductivity analyser

(d) None of these

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

(a) Gas Chromatography

O) Spectroscopy

(c) Oxygen analyser

(d) Thermal conductivity analyser

Which materials used as absorbent in
metal tubing in gas chromatography ?

(a) Activated aluminq silica gel or
activated carbon.

(b) [ron, coppcr

(c) Gold, silver

(d) None of these

4.

5.

7.
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g. gq +i 6tT S ts sr qdd qilffir
ffirorraffisqff{ilt ?

(a) COz (b) co
(c) Soz (d) H2

lo. rqrTFT $$5t+ dqrm grq+tq qir d
qril;s ERr ur(il qs 6t kqr Ettr t

(c)
(d)

.ffi-w.(b) .=- B

r: t44r/mVe
F{'tt6t*r6T

ffi srdq *e mr pH cl=r Etdr t
(a) ztqr<r O) ztmc
(c) 7 (d) H.t

pH s}qftt{rlsd l+qr qmr t
(a) ErE-S-sT 3[r{H qr<il $'t Aulrdrdr

Egrlqs'

O) ffi s*c dd +t sr<rfl qr
qIr(trTTTFTqFT

(c) *if (u) e O)
(d) r<d t 6t{Tfi

ffi ffiq std 6t Err$ffi cn+r {n<dr
frq*nwcrfrqr+t
(a) me{T+f,
(b) &*i-s*-d
(c) pH-dm
(d) flStstt'rfi
qq{ E@s +t rre *t o-a qrar t'
(a) 'srs rdds
O) riE{ {frqts
(c) Erfrwcg@'s
(d) q'E{@-s

I l.
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13.

14.
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9. Which gas of flue gas is analysed by
therrnal conductivity analyser ?

10. In mass spectroscopy the radius of
curvature which ions posses in a

uniform magnetic field is given by

(a) COz

(c) Soz

(b) co
(d) Hz

B

r,G-r"
B

(c) t:144\ilf"
(d) none ofthese

pH value of acidic solution is
(a) more than 7 O) less than 7

(c) 7 (d) All of these

The pH may be definod as

(a) A negative logarithmic value of
hydrogen ion concenkation

O) A measure of alkatinity 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

(c) pH - scale

(d) noneoftheabove

Measuring elechode is also known as

(a) glass electrode

O) reference electrode
(c) hydrogen electrode

(d) metal electrode

(a)

(b)

s:

r:

ll.

12.

13.

14.
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ts. {6 {qa-€ qi t€ Eqr fri ftrqfrq ofl-aftH

+,{i + fisaia qr sr{o'w t aqr {€tf
sTraRrd arg +t gffitr*..* qrqr qrdr t
(a) gccrfr
(b) .{rqf{a qFqte
(c) gqqrq-{dz{

(d) E{rit +tt ftT

16. Egu[ ,ts + qi +i f,+'ftkrrd i'r c{
rtor srmr t <tn ss{ gqrq IRH w rd
tirt.J-qrrqrart r

(a) fuqdrsr*rer6s€d+e{
O) rHefc*'rsr Ilclr6ssrf-+z{

(c) rrfld{ r+ru s*aqr*a
(d) {'rfrt+$Tfi

t7. gs+ettE$5evqqrt
(a) {fr
O) *imm.i<r*{r
(c) ilt
(d) E{frt+ttTS

18. std t-d snr +'qF rlrfr ii qt'A tm +
qrq srrr fi&{tt*,s+r q+ ttn t t
(a) +dtTqc

(b) Hqqq {rflur{s

(c) drfr

(d) (a) a @)

t9. sTrq+t.fr rtwr si stlm a5[ mrtr
qtfrq

(a) inrq qr sfiztfrrrd +rqfrm'

O) t*tqrif
(c) qt{ + crs

(d) srn-ff e,ft qmqr

2073

The detector works on the principle

of elechically 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 measureinent meter

(d) none ofthese

It withdraws a samPle of gas at

constant velocity and imparts a swirl
to the gas and passes it through a tube

(a) electrical tliPe flow dust

monitor

(b) electrostatic tlpe flow dust

monitor
(c) reflected liglrt dust monitor

(d) none ofthese

Main proble,m related to smoke meter

is

(a) moisture

(b) fauling of projector

(c) ternperature

(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

(d) (a) & O)

Ionisation detector should not be

installed at

(a) Garages or near automobile

(b) In kitchen

(c) Close to fire Place
(d) All of these

(4)

15.
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zo. fuo am-mr crfr sT qqhr +tt + fuqtr
erc{.di st {rs +.floqf6,.qr qdr t t

O) NarSOo

(d) gr+ffiq,fr

ird qa {Hrt qt srrmr dfr qfrq

(a) 0.3 cr{*i dit*
O) 30 t 40 cT{*} Ei^tfr
(c) oErlEfrird^tfi
(d) r+{tstt{fi

frfuqq qrt{t+{it Etdr t
(a) ftfo.{q rilf+.
O) sffi€ * Eru frtflur d q*,

R{*'qrer
(c) vt{ +t fit+iE-r 3qi6{ur Tfi +dr

tr
(d) sqtdffi u'ft

siltard qrtt*at+t nrq *q Etfr t
(a) 700t3000"c

o) 1400 "c
(c) 1400"ctrooo"c
(d) flit + qn+TS

WrA+e{{ rg**rqrarq t
(a) ZTt€;ItlFI
(b) trdadq
(c) erqr<r+rc Uta

(d) r+ri++t$ftT

srq$qur r+r *'t'f{ fiR{ +r sq+q
ffitfrntt
(a) eqrt"m@dffi
(b) erqw+wtdffia'ffi
(c) erqqrrr*st++@q}*freft

(d) Bqtm{$

(a) NaCl

(c) CaCl,

21.

.,?,

25.
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Elecric conductivity meter is used to

check electrolytes
(a) NaC/

(c) CaCl,

(b) NarSOo

(d) All of these

The best public water suPPlY has a
conductivity
(a) 0.3 micro mho/cm

O) 30 to,m mioo mho/cm

(c) 6 micro mho/cm
(d) None of these

Radiation pyrcmeter
(a) contains a radiation detector

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

reference
(c) contains no recording device

(d) dl of the above

Temperature range of oPtical
pyrometer is
(a) 700to 3000"c
o) 1400 qc

(c) 1400'C to 300o "c
(d) None of these

The source used for a sPoctro-

photometer is the
(a) Tungsten sourc€

(b) Neon lamP

(c) Lltraviolet source

(d) None of these

The absorption type coloured filters
are used in
(a) Visible region sPectro-

photometrY
(b) Invisible region spectro-

photomeury

(c) Ultraviolet region of spectro-

photometry
(d) All ofthese

P.T.O.
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26. dt5{ rsp + qEs_t g@rd+ar +
dnTt
(a) rrrfrutqmrltur

(b) fusn*'vean51fficruT

(c) qrE 6I q-qEIFT

(d) {+ri t +t*TdT

sffid{+Tdqernsrtiit
(a) Eq#c Eia+fnq
(b) fueh+tdq
(c) 6;lgqdqaurtuqm qlr+fuq

(d) +ttTfi

gn+FR fr3-*, rW+ +r rd'r
ffiMqqittattz
(a) trifrRq
(b) q-qfi{t{cq

(c) *d
(d) t qS

qd n{cur +t qrt*ur w sstilr t
(a) crd6Iqacmdqfire|kdw
(b) urrd{i fri Tfr tt mT =rrar +t
(c) sd'i[ +r sTqfriEe rk{it ii wr+ dE

+.{S

(d) Bqnffi e,fr

eh rlvq ,honur t
(a) vntsit{anrsrfr+torrd'r
(b) er6ii+Er+

(c) q'q qfr*r{,ilc
(d) (a) E{ (b)

28.

29.

30.
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Fluorescence tYPe of x-ruY

spectrophotometer gives

(a) induction of heavY metal

presence

(b) analyse the crystal structure

(c) mass of metal

(d) none of these

Oxyge,n has strong affinitY for alan

(a) magnetic field

(b) electric field

(c) both magnetic and electric field

(d) None of these

Arc type ernission 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

O) 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 loud sPeaker in
marriaga

(b) Horn of automobiles

(c) Slow volume music

(d) (a) and O)

27.

28.

29.

30.
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tq&6itc sitr: 70

[Maximum Marks :70

(2x5)

(12)

P.T.O.

qle , O wqsqr qM t viry d CCffi? qfu#rrrq?ffi' r

Note : Question No. I is compulsory, answer any five questions from the remaining-

(ii) vdqvw#m# qritof #rrqrq+-.aqradfqq t

Solve all parts of a question consecutively tagether'

(ii, vdrcw ili rd gsCrnsr #fqq t

Start each question on afresh page.

(iv) Eh)rrvr-aiCemrali d.ffii+sit dt agEfiqat t

AnQ English version k valid in case of dffirence in both the languages.

1. frrr d {Elct {rr${r{i :

Explain the following in brief :

(i) arftqqrcmt
Themral conductivity

(ii) rt+f{+*g
Refrence electrode

(iii) ss+{
Emission

(iv) Ir$q
Pollution

(v) qrqitilfgtqqutq{

Measure,me,nt of hydrogen in steam

qo qrq+ *. flqfirq eH or fimi qk( aofu qiffi ,

Describe the different methods for dust measure,ment with neat sketches.

.,

0)
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3. (i) €rd{ffi ffiu-*" +r firdrf, q +F{cufld tT* rskd sqfl-g+ 1

Explain the principle & working of infra-red analyser with a neat sketch'

(ii) furq dfr# + offi{ fq{diqs'6r fisam E 6r{qun* frrd €k( qrfr{t 1

Explain the principle & working of paramagnetic type of oxygeir analyser' (6+6)

4. arfu qromr qrqlkd nii+ffisq 6i lrrd {kd sEflEn I q6fuq rr+r*.sdrit ii qn it

laqrqmrt:
Explain with a neat sketch the thermal oonductivity method of gas analysis. In which

industries it is used ? G+4)

5. rq lW 6r fu{rid e6rffi fq* skd {FflE+ 1 q1 q51fi56}q g*'ii it sqftft t ?

t6.nur qf6d srrg[l.{+ I

Explain the principte & working of mass spectrometer with a neat sketch. Weather it is

useful for nuclear'industries ? Explain with reasons' (8+4)

6. (a) pH6t tFrqd?FrtrErmrqqasghitii+iiqsfrtt
What is fhs msaning of pH in Chernistry ? Why its measurernent is important in

induskies ?

o) rqr ii vw-r srwfrqq|{s fti sqfu{fr itt qrqq qRti r f*am t qrrfl{+ r

How would you detet the presence of zulpher dioxide in air ? Explain in

detail. (3+3,6)

7. (a) tfi rEuol*mnqorwitorBdqBiH I qlqfi 3q+fucqurtgflE{Frt r

Describe the different r@sons of noise pollution. Also suggest their rernedies.

(b) ffiqur Bq6{ur * sq il q,fl{ftc qwt*c{ot fisam q+rffi nrgrgi t

Explain the principle & working of an optical pyrometer as an analysis

instument. (6+2,4)

8. frqw{fuHffifaftri,
Write short notes on the following :

(i) qFT r{qsT + qrrs cft+q qt wre
Effect of water pollution on human life

(ii) qfirwiq or sq*rr

Use of periscope

(iii) fr614L.
Polarimeter (4x3)


