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CMTFICATE PROGRAMME IN
IABORATORY TECHNIQUES (CPLT)

Term-End Examination

. December,2o05

LT-l : GOOD LABORATORY PRACT|CES

Time : 2 hours Moximum Marks : 700

Note: The answers should be btiel and precise. Support
your ansloers with neat and labelled diograms,
whereuer necessory,

SECTION A

l. Fil in the blanks. 1x6=6

{a) _ 1ab deSgn adopts lhe strategy o! keepjng

furnlture and services lree standing.

(b) is a sterilizing equipment with

controllable temperature and pr€ssure facilities.

(c) Windows should never be made in the srore wnere

- liquids and solvenis are kept.
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(d) The completely safe method of disposal of biological
materials is _ .

Rectified spirit can be purchased only after getting the
permit Irom _ depaftment.

are written communications used within
a workpla(e

2. Cive t'r,ro r€asons each for the following : 2x3=6

{a) It is advisable to l<eep the records of the r€quisitions
for equipments and materials made by the colleagues
in ihe previous years.

(b) Repeated results are needed to be obtained for
sci€ntilic experiments.

(c) Use of computer is advantageous for informahon
processing and information retrieval.

3. Dilterentbte between ary t,oo oI [rc following pairs ol
rerms : 2r.2=s

(a) Duplication and Copying

{b) Fire alarms and Fir€ escapes

(c) lonisjng and Non-ionising radiations

4. Draw a neat and tabelled diagram of ELCB circuit.
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5. Wrile short no(es on any turo of the jollowing

(a) Hazards in biology laboratorg

(b) Personal protective devices lor lab siaff

(c) First atd procedure for €lectric shock

5>,2=10

List any live C€ntral Government Regulations relaied to the
handling of tnzardous substances and bdefly wrjte th€ir
regulatory roles.

OR

Describe any huo case siudies that justifg the need Ior safety
and healih regulation.
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SECTION B

Note , Answer any lont quesiions Limit gour ansurers t9

about 250 u)ords lot eoch

7. (a)

{b)

Why should the lab technjcians have prior information

about the practica' work to be conducted ?

Discos. briefly Ihe aclivilies thdt eaable Lhe e{{icienl

organizaiion ol science -labs lor the conduct of

practical classes-

Make a Iisi of the checks needed for routine

maintenance of a science laboratory' 3+8+4-15

What is the importance of filing and record keeping

sysiems in a lab ?

Explain ihe tetms : Inventory, Requisitions and Stock

Le!€l.

Mention the types of information obtaified from the

4+6+5=15.

8. (a)

(b)

9. (a)

(b)

r€cords about equipments.

Whai type of hazards are caused by high pressure

gases ?

What precautions should be iaken to minimize thes€

LT-1
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ro. (a)

(b)

rr. (a)

(b)

12. lal

(b)

What is a fnst aid box ?

What are the first aid steps talen for ih€ treatment ol
chemical burns ?

List any five typ€s of chemicals that cause burns ano
\urite their antidot€s. 2+8+5=15

Discuss th? environmental and physical considerations
that should be undertak€n while designing a store.

List any five categories of lab items and m€ntion the
plocedures recommended for their sto|ag€. 10+5=15

What f€atures should be considered while p,anmng a

Give methods ol disposal of waste materials in a
biolosv lab. 7t,2 -15
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2.

(q) +Fs rqrs + lqqdc fr w{+ SGn fsF st
chJ i r  E  I

(s) - Fqrq i q$n q{ A+ + qR 6
qFnilRId ffi{ q} sfrEr sr F+.dr t I

r,?r tdf€-{ dissr t &-{6i sq"nq
qrtlqa ii foqr srdr t r

FTqffisq i q+4 + fds d-<i qnq enrq : 2'3-6

(q) srq) w$ffdi an trsd qff ii d 'rfr eqs{
eft $q-srcn d qi'ii 6r fiord ro+ qFs t

(€) +drF{6 cisroii * sR-sR qRunq $R 6(cI
qrq{T6 6}dr ? t

(.r) {q{r + rierrr dqr ss+ 3q+r{ * teq aqa
qr E*qTd sc+fr i t

Fretetua i t FEl Ei sldit * g'rt n vrw frq<
dtqq; zl"z=s

(d) ittdfu6iur dqr tfrldtr{c
(s) 3fi{ q+il6 nqr 3{tr{ Frqrs qFl

(.r) elr+csrt aql 3firfisit frfs-{Tr

4. q.w.fr.fr. (ELCB) qftqq 6I q$ wd ncr ctqit6,-d
erRe q-{r{q 1 3

3-
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5. ftqfrtun t i Gr€ St cr {kq trq&nt letuq r
5x2=10

(4) iiE fq-dH dFRTr.4r t ii{.

(€) TdrRrrdr 6ffi ; fdS qfir'r4 !'sTI gffrsi

(q) frg( 3rsrd * foe csc aqsn ERi

o. ;ifuq srd Tdnif q {Fq|a € qEftrF *< srqn
+ frd qfq AFr++ q] qfi-{d dfts dQIr {i$c q

a{qit faf{qrr6 TFmq $ d-drfl{ | 10

9tztql

E+ E=d n ftqfr 3li4{n (case studies) sI qfi
dfss l+R grrlr eh srea qq*fi f+rqtt 6
ernvq{-dr al qqdq frildr nl r



quc g

cle : tset- atr wit * ra{ dr?s' r rd+ ven
z s o r r d d a t f u q s d t

7. (s) eqlrRndr a*qlftmii q) frq qd srA e+i6T{.
d T6A 6 i sr++rft eii +fr qrf6q ?

(s) ITAFTq qsrpii dr €qrc{ 6{i + fts tfirc si
xfi{rdrd d gvrs su i q-{ftq-d qd srm
fatstuii d {frq n iq++qr Sfqq I

t'rl i{d|q fr r+'r{rfi + *s+ rs-{€rq * tdq
+4-6ffi si+ d 3{qw6-ar fifr t sq-dr {ifr
qqRq I 3+8+4=15

8. (s) {+r{nc{ ii sEfr'r dsr fi$id tgt d cunldfi
61 p1 q5s { ?

(rs) frq {Eii d qq'geq :
E+ct, fi drfl d* R{

1a; fioid * Bq r{R q1 3qF { RqS {-d{q
crE +frt ? 4+6+5=75

e. (s) sq qq .tR i Eti sre {i6c *n-+fi t ?

3qq 6fi sTFs ?({9r s i  +t . ict  * i  qqi  ch lcrq +qt 
b+rc=lb
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10. (4) CeIc 3!=m Eiw sqr dldr B 2
(u) {rsrqf{6 sl6 t sqqR + frq tdrq 'rq ,sc

gqqR * q{q qnqq r

({) tR ffi "fis Fsn } rr$qli $1 Wl qrFS

m+i {€ +dr i aq q{+ rfr-*nq lqfuc r
2+8+5=15

l l. (E ) $igR-fqqiur q1 wi'or qfi qq-q f6{-fu-{
qqffiq iqT {fr6 skii qr{ {wrT
q,tds ?

(s) ir+r{r.T fr {dcrfr Eii erol ffi da eqeii
d iFnii d qrii q-aqs nq ss+ q'srur *
fds srjrifud frFrsi q'flrq r 10+5=15

r2. (6) E-flc +1 w r€ xfuvrer +1 d-q+ qr,ri qqq

+{-*lq S qral qr qn {sn qiFs i

(s) ffi{6 x+{rrdr n srcRrc qqd + fican
d f r F r A + c l q q { q I

LT.I 1 1 2,OOO





Time , 3 hours

LT-2LT 3/LT.4

CERTIFTCATE PROGRAMME IN
I.ABORATORY TECHNIQUES (CPLT)

Term-End Examinalion

December,2005

LT-2: Laboratory Techniques in Biology

LT-3: Laboratory Techniques in Chemistry

LT-4: Laboratory Techniques in Physics

Maximum Marks : 150

(i) This question paper contoins three ports, one eoch

lor LT-2, LT-3 and LT-4 cowses. Moximum time

allowed lor eqch poft is t hout.

(iil Students ore rcquired to answer all the three ports

in three sepqrate onswer books. Write gour

Enrclment number, Course coile ond Cource title

cleorlg on each ol the thtee onswer books.

(iii) Marks are indicated against each question.
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c*rITnGT iq-tri { rqruT q{ qr{E'{
(qtfr.qa.d.l

s*ia q-Osr

frgqr, zoos

qF.A.-2, !ffic-ilq { YftVrat n-*-frif
qEA.-B , rqrrrr $ v*qvnar refr*

sR.A.-4, Sfrro1 d ffitrvtm ro,+*

g q q : 3 W i aftiqas ei6 : tso

frtu;
(n Fs tw w * a1c ,m d', qe.rt.-2, <e.i.-s

eft q€4-a rda tTua+ # ftq q6 qiz r
sdq qn + fus eifE6a4 t ,E qr aqc d t

liil snl al #fi d14 qFit # yar dr e4Fm-qFm
rdT gF*zon + # d r d#q Xtuaoii w
3rc4 311fr516, SqS*S fle qft SI<S6C W
aH qq-sq ffi t

fti sdq yw * eta rs+ s7s+ &s rs d I
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PART I

LT-z : Laboralory Techniqles in Biology

1. Attempt all quesiions.

(a) FiU in the blanks with appropnate words given in the

{i) of a greenhouse is regulated

through an automaticalb cgntrolled heating and

ventilation syst€m. lPresstre/Temryaturel

{ii) Desiccators are us€d to remove the last trace of

from apparatus or substances and to

keep them dry. (moisture,/dsst)

ljjj) For plant collection - can b€ used in
place oI blotiing paper.

(newsPapet ca{ron PaPerJ

{iv) - light, js the prirnary r€quir€ment for
fluotescence microscopy. (Ultraviol€t/lnfra red)

(b) Which of the lollowlng turo are used as resiniferous
merlJa iot pertw)ent pret)aration ol slides ?

(i) Xylene

(ii) Toluene

(rii) DPX

(iv) Canada balsam

1x4-4
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(c) State whether the follo$,lng statements are xnre or

folse.
(i) fishes are u:ually kepl in glass aquarid.
(ii) Angiosperms are naked 'seed-bearing' planis not

dependent on free water for f€rtilization.

(iii) Cyanjde gas is non_poisonous and cannoi b€

\rsed as e{{ective insectcide.
(iv) Stenhation means making any matenaL or

object free Ifom microbes.

(dl Match the items given under Colulrllt I with those

1t4=4

given under Column II.

Column I

(i) Vivarium

{ii) pH-meier

(iii) Resolution

(iv) Coagulanttixative

1x5=5

Colunn ll

An eleckoDic voltmeler

of r€quisite sensi$vity

for bydrogen ion

It pen€trates the tissue

quickly bui causes

shtinkage and hardming

Phylum Protozoa

Any container thBt can

provide a 'pool' with a
'beach' sunounding and

is comfortable to house

amphibians and som€

reptiles

An indicator ot the
quality qf the optical

(1)

12)

(3)
(4)

(v) Porsmecium (5)

LI-2



2. Atiempt any tioe questlons. All questions carry equal
marks. Limit your answers to 50 - 60 words.

0 D$e.entiate beb,),/een museum and herbarium. 5

(ii) Describe the workng and use of colorimetet 5

(iii) Describe th€ distinguishing features of main
phyla,/djvisjons jn the pjant LjDgdom- 5

(iv) What is fluorescence microscope ? Describe its
working and use, l + 3 + l = 5

(v) Describe the process of temporary pr€paration of
microscopic slid€s. 5

(vi) What are composite fixatives ? Describe the t'r,,o
cornrnon plant lixatives.

{vii) Descdbe the different types of bacteria witi the help
of diagmms. 5

(viit Wrif€ short noi€s on ang tuo of the tolbwing.
n l  , o 1  

"

{a)
(b)

{cJ
(d)

Botanical Garden

Protection ol herbarium sheets from insecls
Amphotedc dyes
Freezing microtome

3. Attempt any one question. Limit your answer to about
100 - 150 words :

(i) Descnbe the dilferent components of Biology
Laboratory. 70

(ii) Descnbe the various methods us€d for disposal of
micro organisms. 10
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IIFI I

ge.i.-z , dqfutn l'rqlqgror a-o-fr*

r. prifl wii * rfl {les r
(6) fim {qFii dr [ffi d'€-s] t icv g< sqm wir

sm dlsq : 1x4=4
(t 6Rn 'J6 * qtar _6I t+qq{ q6

g+,afa-a irjfra :5qrq{ \tti qqrfr{ quFqi

dRT El-dr a | (<rq/drqqf4)
trt 3fuMi 4r €Rcrd sc-ct{or nqr rqd i

.n r i rqt  q{ nQ cbr r i .nrq qi  !q

s€ Eq eils wi ii f+qr qrfl t r
(ifr/tt{)

('it cKc riT r + fdq ffi{-qR * *s|{ c{
sr Sdqrd toql qr qrdr t r

(ers+tt *rrrs/Edc tc{)
(io rft*fu EFsffIfi + fdq - F6rvr

qqfu6 3riry{fdr { r 1rc*'rf7w+co;

(s) Rl{st 41 erl4 fifffd"ii + fdq FTqFdtur fr +
ftc E?'ql fsig-s qrqdi d il€ {Rqrd tsqr
qRT B' ?

(t _qr{d-{
(it ziqic
(ii' DPX

livl #qrsr drwq
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(rT) qdES fs t{Eafufud aqq rd { qr r.rd : b4=4
tt qsfd'ji d crs, Efq 41 qo frqcfleBii ii (gr

qRT i I
enqtrd-fr 4q 'd-s{rft' +} ai t q} ftilq
fugmwwft"ir+freli r
srq{r{s fu q-fai-fr tA t erk s$ q6
]qr4Trfr qt-{mq * Fc q {Scre c-0 isqr

{i0

(iit

6,; Fr$floor or er$ ffi S q<r{ srqsr qR d
ftnu1ii i T{ t6'a ir+ t r

(q) e,fdc r s liirh <r {i Tdi dir qidq rr + nia'in
{ '$ qdi i qf-qd &-or*S :

6rds n
(0 frs{RJr

lrii; frl-q{

ftqc+

(1)

(ii) pH-Etd{ Q)

- ---\----:r- \ -aq$ lc1q9rr19 qrscqrcr

qsi . 6q^+qr 3rFFr
stqq * rdq 3trE{{s
rqffieardfr3 r

- \ -.\_qE $nq' q qdql t  rql l
- - 5 - - - . *cn{  qtqt  E q ' t {  s+l t t

fuE;s,r qi qdtnt en qrfr
€ l

s6-ac ffiiF{r
cd tsr c]r n qdRqn
aw go .vtEii + ftc.q
'dFI qq {iq-slq flz 1TI

T{q 6fdr t qi s-q+ ims
cd veqq-{d qr fi F<r4
6(dr 6
s-qrvft'q qq€qr al f,uF|iT
srq-d4

(3)
(4)

Lr-2
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2. ffi qfE q{i q sil' {fds r q"r1 c{ii * 3is sqn
d r sTc) sm d so-oov<i rq Sfua rfiss t
{il lqTdrcq dqr EdRqq C aid{ {dEq | 5

{ii} qdftfrar d ddfrFr t:tt {s+ sq+rr 6r qdq
*&s | 5

ilt qr<q qrm + g@ sirdit/Effii + RM
csqii ff quiq sllqq t 5

ti't cft-fifr EF-(lt ffi {d+ t ? qs+1 6dhFt
aqr gs+ ds+'r 6r qrf{ dfrq I

(v) {ftI|qsft RTsdi d 3rerm frffftii o1 frtu ot
q u t i  a  q (  |

(vt) {gm ftqr* qr d} t I <} srcrq crfl Rqc"i
6r qsfc 6F\ l 3+2=5

1"4 ant<it 6 vercdr i frFr* rqn + d-q3ii
(Mfiqr) 4r s"h dfqs | 5

(viit fiqfrfisd q n ffi ai c{ dtrq ffirqf
letu( : z)*z)=s
(s) dFr{qfu6 sal{
(E) ffqq rfui d qtit t {qrT
(T) srnqff iqs
(s) trF{ (frfu'r) qFsHc

r. ffi ga' xl;I fi rfl {fug r eTc} sfi a}
roo - rso lrdi ii {fuq ,
til fie-ft-d|q x+r{r|€l * RFrtr q.$t ar quf{

dfts t 10
(u) ysdlii * M Ag qRcr€ dr sri qid EFiq

trfird qr qft dfuq r 10

5
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PART II
LT-3 : Laboratory Techniqoes in Chemistry

l. Answer any foe ol the following.
Fi in the following blanks wrth appropnare word(s) given in
the pareniheses : 2x5=10
(i) Rider is used for mass adjustments below _ mS.

125, 1.5, lOJ
(ii) Percentage of silica jn soda glas,s is

{70,
(iii) Hard water lorms precipitate wiih aqu€ous

80,90)

{calcium bicadonate, silver nitrate. sodium chlonde)

(lv) There are _ Fpes of lorced air burners.

12, 3, 5)
(v) Never use _ to remove residues from

glassware,
(hydrofluoric acid, conc. nitric acid, alcohol)

{vi) A normalsolution, symbolN, contains one equi€lent
of solute dissolv€d in _ dm3 oI solution.

(1, 5,  10)

(vii) Van der Waal's forces are
intermolecular forces.

(very weak, v€ry strong, strong)

(viii) Rf factor is a ratio o{ distance moved by the centre of
rhe solule spot aad
(dislance moved by solvent front, lenglh of the TLC
plate, distance moved by the centre of the other solute
spot)

LT-3 P . T .  O .



2. Answer any etght ol the lollowing qu€siions in 50-60
5x8=40

(ii)

(i)

(it

{iv)

(v)

What is joinied glassware ? Write their any two uses.

Whai precautions should one take while using an

analytical balance ?

what is the corect way ol storing lie glassware in

a ) a b ?

Describe polar nature o[ water molecule

What is an azeotropic mixture ? Give any three

examples,

(vi) Using general methods of preparation oI solutions,

how can you prepate sodium chloride solution in

(vii) Describe how you would set a Bunsen burner to

produc€ an apPropriate flame.

(viii) What are the different types of solutioos ? Discuss any

one ol then b,efiy.

(ix) What pr€cautions would you take while using

flammable solvents ?

(xJ Draw a lab€lled diagram for "R€flux Heating with

Controlled Addition".

LT-3 1 0



How would 9ou identify the components of a mixture
using TLC ? Draw suitable diagram.

List five qualities of a liqjd used for washing
precipitate.

LT-3 1 ' l P . T .  O .



q m I

F.fi.-s, {{{r.rc q FdFrvndr fq-dF*

r. F{qt-fun q q i66l qi? 6 r{T <rfnq I
FTqldl@4 Rfr .arFii d +)Bq d fcq lcg+ rd t
T{6r qfi{ . 2^5=10

(t - -g i 6q {Fisl * .frq {r{s{ sr
sc+4 frqr stiit i r (zs, rs, ro)

tiil eteT Eiq t fufu{r q1 xf-{rd _ A-fr
€ | (70, 80, 90)

(iit qak qe q+c _ * slq s{qdq q{rdr d r
t*Fceqq qrr*rdl-+e, fs€r rr+c, +fszq
*{Fs)

ti'i cliFd sq vsl.6{ _ F6R * d} t r
(2, 3, 5)

d siq q=it i erqftrs €cr+ + tdq
+srfr s{+q q ai r
(ET$lgsiftq 3Tq, sir rlgF{ sTq, t6}-d-d)
r qifu fqe{a. rfi'+ L ii t{r+c * _
dm3 ii Rq 5r cs S€is Wr tn t r

{1, 5, 10)
qrl sr qr*r 4€ dan-ero|* qq a+
S 1 (ereia g46, 

-3rFid 
xqe, y{dy '

n, wa frd+ E + +< sRr fl4 41 'r$ {t d{
4T sdq" +dr B I

(fucrFl-{i 3{a drrr Fc +1 .r{ Sfr, rlc +. d
dEri, qsi frfu hg + +{ sm eq d'ri qftl

(vi)

(viit

LT.3 1 2



t+aietu-a i i f+6 ora cri * so - oo lrd
1r-d+; ;t afl {&q : 5x8=40

11 €Fn eia cr* qr A+ i ? 3c+ fr{ a 3.rfr'r
4dr{q I

(it A{eR6 gdr d Tsh q{A qqq +{-t qnqfrli
sc{+ qrEs ?

1r4 ffi w}rrvnor t qiq * 3T6{"ii + rird'r d
sd f r t ue r t  z

(iu) qa * qg m {-frc rSFt +i a"la dfe< t

(v) ftq..€tfr frsq qr d|tr t ? qq+ +$ dc
sq|{{sr {fqq I

f{d+il * qqr+ q1 qrqfq tqE * sq*'r sRr
silc R)trqc m)<res sr qe ii B-r{q f6s !-dR
q{qi ?

rcjq ErfiI crq 6'i q ftq ms g++ erc-+
4l +. 6G d cl*qr qi qoh dtss t

r.aii1 fro+ii * qfl FsR +{-i t ? Tqi i ffi
g* **n *1 {ftq wf dfes t

(ix) Eefi{ird r{ar,-ql qr SctfFI 6I-d qqq JlTi

+{-q1 mqqrfrqi q{tn ?

(x) "t+qfa-c {6m{ + srq qsqTa ilq+' qr fut
q{Es 3rh rg* fqFrd rrcq;i * qrc <{ri{q t

(vir)

LT-3



q+d qra qoi-dfi*d * c+'r gRr s{rc ffi frqur
+ q-r$i dt f6F FdR 3rffifta dii ?

ffi 3rq*q * smq * rds sq*q tH qri qq
* da g'r ftfue t



PART III
'-:I-4 : Labofttory Tectmiqu€s in Physica

l. Attempt any tiDe parts. 3x5=15

Why is a dark room need€d in a Dhysics laboratory ?

Name t&1? phgsics experiftents caried out jt a dad<

What appardtus will you use for

{i) cutting a metal bar;

(ii) enlarging a hole in a cork, and

(iii) holding a piece ol wood to be cut ?

What is a negative zero enor oI vemier callipers ?

How do you cor/ecl jl ?

What is the dilferenc€ between ihe spring balance and
the physical balance ?

Draw the symbol of

(j) el€ctrouiccapacitor,

(ii) vanable resistor, and

{iii) on€-way key.

Draw a ray diagam for locating th€ image formed by

a convex lens, when the object is placed beyond 21.

Here I is th€ focal length of the lens.

(a)

(b)

(cj

(d)

(f)

LT.4 P.I.O.



(gi Fill in the blank in the statemeni given below using
proper wonds lrom the following :

paral)el. small. series. ldrge

An ammeter has _ internal r€sistance and

should be connected in - in a circuit, while

a voltmeter has _- internal reslsranc€ ano

should be connected in in a circuit.

2. Attempt any tDe parts :

(a) What are ihe measures you will take tor maintaining
. the (i) water and (ii) gas supply of a laboratory ?

3+4=7

What pfecautions will you take while working with an

adhesiv€ ?

With the help of a n€ai diagmm, explain th€

procedure of determioing the velocity ol sound using

the resonance tube.

Ust the steps for s€tting-up the spectrometer w'ite

the precautions you will take whlle handling and

(b)

7

(d)
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maintaining it.
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te) Name th€ instrumebts you will us€ for measuring the
IollowirE physical quantilies ;

(i) 5.06? cm lmsih

(ii) 1.5 kg mass

(iii} 1.2 cm lengrh

(iv) 10 rnA cunent

(\,) 1000 pF capacitance

(vi) 10 V potential dilference

(vii) 2000 Hz lrequency

(t With ihe help of a labelied diagrdm, explain the
working ol a simple voitaic cetl. Whai is the typical
votiage provided by this cell ? Is rhis a primary cell or
a s€condary cell ? Why ? 4+7+7+1=7

id Draw the I-V chaacieristics oI a p-n junciion

diode. Draw schematic diagrams sho\ring a p-n
junction diode in (t forwanl bias, and (ii) reverse bias.

3+2+2=7
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qtl.a.-4 : qrrtri5r rr gqTrl$rf,I f6-ff€

r. ffi qfuqFii *c+ri r 3xb=tb
(6) sif7d rFiFryTEr n frft' qr d :r*q+-o q$

rffr ? ? Tq qs i t6s lri qrn a q1f4-d *
ffii qr r,lq {dr( I

(€) frtrrFdft{d srd + fts enq t*s ortqR sr ss+rr
ql'] ?

1t) qrlds 6-s d qre+ * tcrq.
(io t6S qt* S tus El {gr fi+ + fdq, rur
1";1 r+-$ t W a-+S, tr.i qrrqr *. *i c6.si *

]?N I
sffqr *frq{ t xqre* v1vid 3A €,ftft
s r ^_ - -t-: --si!B 1 3flC {g 3rJ 4t ffiH 6.q 6rrl )

6qT+<R gdr nqr rr}ft-a gar t gr sid{ +dr

t . l t tq l (g (  q )  { l .b (  a i t (g ( i  c l ) { :

t) ftgE-€{qq--fr {ietR?,
(iil qfte-ff cRiq6, nqT
(iit q$f<Rro ajffi |
q6 {*( ffi rrrE +{ + zri a&e w cr
r*qd E l crq qffqq qt rqn t+rirta ${4 6
ftq terffl sftFqfi ai r qti I ts d ++'q qg
t r

(rr)

(q)

(s)

(q)
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_ +l jlls-'ll

(E) fri Rq ?lq qm i ft+ en* c{ Rqfufun i
t sqa vaii d fri :
srim, eg, dofi, ea r
B-S q4'e{ + 3ridRd cfriirT 6r cl"

t-dr t 3r\ t+.{ d qftqq t
n iirg{r qrfds !-qh +€fi.{ +

sridfos cfrdq 6r q|{ Ernr  E
d?n +€fer 4) cftcq n
qGs I

2. f*,:A ?fq, qri qr rrr t :

(s) frS y+qyrdr ii tit w, dqr (it +s 3Tr{t
qq{qr } {q-{€ta * fuq oTrq * * tr*r=,

(q) ftS 3T{qs 61 {€qrd *.r} scq s{cd
6T-r-fr qnrri{qi {atrfr qFs ? 7

1.1; se erRe d sdmiir A sqgr{ fq er{qK
qft-6r sr TRqre +l sqfr et i'r frq r6R
t€iRil fuqr smr t ? 7

(s) *+i+c{ +} sqrdkd (settins,up) 6d + qlot
d' S+"q qi r ge+ tdqre <tt rq-rsrs *
6q 3Trq atrsl qrsqFz.i qGii ?
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(s) FrqfrF d ,ltf{6 {Rr{r * mqq t E*qre d}
sR sqq{Eii qt qrc ffi , 1x7=7

(i) 5.067 cm eEI{

{ i0 l5kg{{!FI

( l i l )  12cmEqd

(iv) 10 n tIKt

M 1000 pF srfrdr
(vt 10 v frwiT{
(vii) zoo0 Hz elqft

(s) 3irrd ft qi varqa i qrd N|q +d dl
4lffi qcqr( r q€ +fl ffi qTF&"d

*enr rsn 6rdr t ? Fr a6 q6 xmtro to
i :rs-sT ffiq6 F{ i 4d' ? 4+i+r*i=7

(6) p-nsftr srrirs * r-v snrffsel 3TRlqd 4) |
p-, {fil cr+s d tit eTcRftrs qms, daIT
(il) crqftftl4 q|qq ftqfr?ii i <{tti gq qfiEI

lq cbt c {€( cb{ | 3+2+2=7
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