Experiment 1
Crhject

. apparatus ascoowding to the
gfent diagram as shown,

beid Te find resistance of 2 ziven wire using mete Munect the resistance wire whose resistance
E:.
s b5 10 he determined o the right gap between C
Apparatus and D,

Ametre bridgs, a galvanometer, 2 Lec 3. Conmnect resistance bou of low range in the left

hand gap between A and D,

Circuit Diagram

FReaistanca box

cription to Metre Bridga

The practical form of Wheatstone bridge & the
glide wire bridge or merre hridge. Usually, raeio arms
of fixed resistance are P and O, and B is a varlable
resistence of known waluz, X is an unknown resistance
az shown in Fgure, As the bridee wses 1 m long wire, it
is calted metre bridee and as the jockey is slided over

[ R L N | (PRI RS |V [N DRI, N 30 PR

a resistance box, a jockey, a ooe way key, g
wire, a metre scale and conmecting wiggs.
e

4. Take out some resistance (say 411 from the
resistance boy, pleg the key K.

5. Touch the jockey gently Hrst ac Ieft end and

then at fght end of the bridge wire.



&, Choose an appropriate value of B from the
resistance box such that there is 10 deflection
in the galvatioaricier when the jockey is nearhy
n e middle of the wire,

9. Take ar least four sets of observadons in the
same way by changing the value of B by one
ohm in each step.

10. Rawurd your vbservatons as given ahead in
table.

Ohbsarvations
Table for length (1) and unknown resistance (X)

Colculotions

1. From position of 8, find [ om
tahle,

2. Fiod length (100 - 11 cm and
5. Calculate X by the given i

table.
4, Take wean valoe ciged i table.
@ + X, +
.- ﬂ.
WD TRSLISCHNCS, A = ..., £
uaieciions should be tight.

the plegs it the resistanece box should be

ght.

- Mowve the jockes gently nver the hridge wive

and do not rub it.

4. To save the sensitive galvanometer from hizgh
current, inmodoes a high resistanee box in
series O @ low resistance shunrl ia parallel
with the galvanomerer,

5. Mulf print should be brought between 40 cm
and 60 oM.

Experiment 2

Object

To dowceriine resistance per o of 4 gfcn
using {Fhi's lawr or by plotting a graph o it
differance versus cuttent.
Apparafus

A resistance wire, A volfiaeter, grer nf
ApETApriare range, A rheostar, Ynerre rale, @ barrary,

one way key and condocting

Circurf fhagro

Theory

If Fbe the current Aowing through a conductor and
V be the potendal difference acrs s cnds. then
according to Ohm's law,
Vo]
o V=R

where R i3 the constant of proportionalicy. It is knowe

s reststance of the conducror,
W
or —=R

I

Procedure

1. Arrange the apparanis in the sgame Imanner as
given in arrangement dizgram given helow,

Z Make npeat, desn and dght connecdons
according o Lhe circuit diagram.

3. Determine the least count of voltmeter and
amroeter, and also nole Lhe »eco error, i any.

4, Insert Uie key &, stide the theostac contact and
see that ammeter and voltmeter are working
praperiy.




?l

Adjust the slding contact of the rheosrat such
that a small cument passes thyough the
resiztance wire.

Note dowa the value of potenrial difference ¥V
from valimeter and current [ fenm ammeter.
Shifr the rheostat contact slightly so that both
ammmeter and volimeter show fell divisions
teadings and not v fraction,

Record the readings of the voltwmeter and
ammelet.

Take at least six sets of imdependent
abservaions.

alimearar

 — — ——— —— —
R T L
SRS STy
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-+ Ptertial différence ¥ [0 vols—tos- -0

‘8. Constant ratio % gives resislance of the wire.
4. Resistance of the wireperem = ... {2 cm™ L
Result
Resistance of the wire =...... frem 't
Precoutions
1. The comnectlons should be neat, clean and
dght
2. Volooeter and amemeter should ke of proper
range.
3. Alow resistanee rheostat should norhe used.
4. The unknvwn resistanece should not be oo
low
5. The key should he {nserted only while taldng
observations to avoid heating of wire.
Experiment 3
{Ohject

To cumpare e euils af vwo gien primary cells

W:INg patentameter,



Cireuit Diagram

Rhagatat

400 crn

300 cm

[ 200 om

Gom

| 100 ¢m

S

+E|1_ a

:.|I ||.+_
. “©

= b
Ez

Theary
The formulagiven is L =L
TR,
where E;, and £, =the emf's of two given cells
and § and L, = rhe corresponding balancing lengths
potentcmeter wire.

Procedure

1. Draw acircnit disgram making ¢
in figure,

eter and a low
cid () of the

g 1%&5 of the cells F and
Nt thie xero end (P and the
io the terminals ¢ and & of the

M@e common kerminal of the two way
ongggTough 2 galvanometer {G) and a
sistance box (RB) to the jockey I

meximum current from the battery

maldng rheostat resistance zero.

&, [nsert the plug in the gne way key and alsa
between the terminals z and ¢ of the two way
key to conpect cell 5, with the circuit.

7. Take out &
box (AB).

8. The juckey =t the zerp end and note the
direction of deflecrion in the galvanomet

2. Teuch the jockev at the other end
potenticmeist  wire. I[ the din
deflection is opposite to chat in

2000 0 plug from the resistance

10. Shde the jockey aleng poten
as g ohrain a peoinc
shows ng deflection,

11. Purthe 200002 pluy back 1

and obtain th int‘nsi’rjan accurarehy.
12. Note the len F e wire for the cell E,.
Al=a, as indicared b the

It F, by removing the plug
ar of two way key and connect the

werting plug inoe gap b-¢ of oo

out a 2000 03 plug from resistance box

nd slide the jockey along potentinmeter wire

s0 as 10 ablain no deflection positon. Fut the

2000 £% plug back in the resistance box and

obtain accurate position of null point for

seoond cell £a,

. Nute rhe lenwgth i, of wire in this posidon for

the cell ¥, However, make sure bat
ammeter reading is same as in stepl

. Increase the current by adjusting the rhenstat
and obfain at least threr sers of simila

obscrvarions,
Observotions
1. Range of vollmeter =50V
Teast count of voltmerer =0.1¥

emf of battery (or battery alimination],

E=25V
omfaf Leclanchooell, E =14V
emf of Daniel cell, E,=11V

2. Least rount of the ammeter = §.02 A
Zeto ertor of the ammeter Nil




3. ‘Table for lengths

Celculotions
1, Foreach vbyecGon find mean L and mean §y
and record ab:ﬁ.

¥ E'.l
2. Find —4

N
L of all sets.
(o

. E
matio of sl S =,
o
Precautions

1. The plugs should be introduced in the keys
only when the observations are w be taken.

3. The positive poles of e bauery £ and E, and
£, should all be comnected to the terminal at

Experime
Object
To detertnine the g | riistance of a given
primacy cell using p .

Apparalus
ttety, two one way keys, a
cr, a galvanometet, a high
ter, a volanerer (-3 ¥}, 2
ey and connectng wires,

o, | i) 0
K] A

Theory
The internal reswtance of 4 oell is given by

F= L—‘l R
i)

where [, und I, are the halancing lengths without
shunrt and with shuot, respectively, and R 15 the shunt
resistance in parallcl with the given cell.

e

*

Procedure
1. Dreaw the circoit dizgram showing the schime
of connections as in fzure.



BP

JLER

1L

12,
I3.

Ohservoltions

L.

Take out 2000 ) resistance plug fom the
resistani box, Place the jockey first at the end
P of the wire apd then at the end . I the
galvapometer shows delleetion in apposite
directions in the two cases, the connections arc
Carroct.

Without inserting the plug in the key &,
adjuse the theostat g0 ikar a null peint i
obrainad an the fourth wire of potentiometor.

Insart the 200042 plug back in its position in
resistance hoy and obgain the null poine
PosilioiL

Mueasure the balancing fengrh | berweorn this
paint and the end 2 ol Lie wire,

Take out the 2000 D plur again from ihe
resistanee box RB. Ingroduce the olugs in key
Ky, a5 well ac in ey &, 'Take out @ smali
resizranee (1-501) from the resistatee box R
comnecred in parallel with the ecll,

Shde the jockey along the porentiometer wire
and the oheain null paitie.

Insert the 200022 plug back in its posilion in
resistanes box and again obtain the nall ooial,
Measure the balancing length |, from end

Lepeat the abservations for different value?
A repeating each vbserration nwice

Range of voltmeter
Least count of volereter
emf of batery
omf of eell

Caloudations
1. Foveach set af phservation find mean § and {,,.-
2. Calrulate valne of r tor each set and write itin
Lalale.
3. Take mean of value of r recarded in tal

Resuft
The internal resistance of the give
Precaufions
1. The¢ml of the battery sk & than
that of the eal],
2. For ome ol of observa ammmeter
‘reading should regaain constant.
3. Current shauld t@Pshart time while
finding the n 3
4. disturbed  during

iment 5

¢ the resistance of a galvanemcrer by
cinn micthowd and o find its figors of meric
(113

A galvanometer, a voltmerer, a battery of g
8, FWo resistance boxes, two one way keys, a
rhenstat, an ammeter of given range anil ronnecting
Wiy,

Circuit Dicgrarns

Half deflection rethad
E

’—*'Mi‘—nK

1

(] | ’
| & .

Frgure of mertt



Thaory
1. The tesistanee of the galvanomerer as found
by half deflection method i3
RS .
D= o AL
R-5

where B = resistance connected in serles with
the galvanometer and § = shUDL rCSsnCe.,

2. The figure of meric,
k= E
(R +8

where | = emf of the cell
and f = deflection produced with resistan
R.

3. The maximoot cucrent hat can pass
the galvanometer is,

! = nk
where H = total number of
galvanometer scale on g

4, The shunt vesistance
is

« K]

o (V)

MTersian.
e shunt wire requited [or

()

re  is the radius of the wice and pr 1s the
specific resisrance or resisnvicy of the material

of the wire used for comversion.
Procedus

{i) Hesistance of galvanometer
deflection method

1. Draw the orrner dissram and make the

by  half

n is
ithin the

3. Adjust the value of R 50

roaxisum, ven in num
scale.

4. MNote the deflecti
5. Imsert the key

and'

4 ,
theit changing the

value of e of 5, such that
deflecto thef palvanometer reduces to
Exag edfalue obtained in previous

e of resistance 8.

Meps teking oyt different values of R

djusting 5§ every time.

) Fifure of meric

Find emf (E] of the cell by a voltmeter by

vontecting +ve of the velmmeter with —ve of

the cell and —ve of voltmerer with —ve of the
cell,
D, Make rannections as in cirenit diagram.

10. Adjust the valuc of A to obtain o certain
deflection 8 when the cireuit is closed.

11. Mole e valuss of resistance R and deflection
8. Now change Lhe value R and note the
galvanometer delleclion agai.

12. Find the tigure of meric k nzing the fonmula.

Observaiions

Number of division in the galvanomerer suale,
R=__

Table 1. Resistance of the galvanameter by
haif deflection method




Table Z. Figtite of merit

Coleulations
1. Cateulation for G

(a) Calewate G, using formla, G R

R-5
and write it in Table 1.

(b} Take mean of value of 5 recorded |
Table 1.

2. Calculation for k
{a) Caleulate &, uging formula, k

andd wrire it in Table 2.
{b] Take smran of valy

whete B = radius of curvansre of the

rwo gptical peedies. (one thick, one thin) and a haif
mmetne scale,

Ray Diggram

eory

Focal length of a convex minmy, f =

[

oICT.

B

Table 2. Procedure
' ) L. Clamp the holder with lens in a fixed upright
Pracoutions - such that len’s sirface i3 verdeal and

box should be lneodieed in the 3.

Experiment &

ject

To find the focal length of 3 convex mirror vsing a
conivex lens.

Apparoitus
An pptical bench, convex lens (20 cm focal
length}, ennves mirror, o lens holder, & micror holder,

perpendicular 4o the length of the optcal
betiein,

Take the thin opticsl needle as ohject neadle
(. Mounnr it in outer Jateralty moveable
upright near zero end.

Move the object neadle npright and clamgp it
at a distance {in full cms) nearly 1.5 times the
focal length of the lens,

Adjust height of the object needle to make s
tip lie on horizental line through the oprical
centre of the lens, .

Clamp the holder with convex mirror near the
lens upright, keeping reflecting surface of the
mirmor towards lens, :




6. Adjust the height of the mifror o make ies
pole Liz on horizental line through the oprical
eentre of the lens.

7. Make the muror surface werdeal and
perpendicular to the length of the opticl
bench,

8. Move towards zere end of the optical bench
fwhere object needle iz nounted). Keep opat
only tight oye about 30 ron away from rhe dp
of the abjecl needle.

9, See the inverted image of the object needie
[formed by reflection feom the convex
Turrose).

10, Adjust the height of the needle so that the
tips are seeh in one line with night open
Merve the eye tovwatds righe, The ti Al &
sepatated. The tips have parallax.

11. Maove the convex mirrer back a
ta fip parallay is remov
pRosItic,

12, Remove rhe convex
its position,

13. See with the
end of the

SEETl, | i ¢ must lie in the middic

thick optical needle (image

e {ourth upright near the other

he optizal bench.

fusr the height of the image needle so that
tip is 3e¢n in ling with the dp of the image
whe, seen with right open eye.

16. Moave the ave towards right. The tips will ger
separated. The image tip and the image
needie dp have parallax. Remove the parvallax
Lp o tip and note che position.

17. Mowe. nohject needle  updght  away
trorns rowards lens, to uet more abservations,

Observations
"Tahble for focal length of

Calculotions

Find mearn of values of f recovded in Jast column
ol fable.

Resuft
The focal length of the given conves mirror
=_..t;-

Pracoutians

1. Principal axis of the lens shouid be herizontal
and parallel to the central line of the optical
bench.

2. The tip of the noedle, centre of the mirror and
pentre of the Iems should be at the same
height

3. While removing the pq.raﬂ-é;:, the eye should
be kept at = minimum distance of 30 em
fram the needle.

4, The convex mirrar should be placed close to
the convex lens.

Experiment 7

Qbjact
To find the focal length of a congave mirmor by



Roy Diggram

Theary
IO meirear formnla, ]_ _ l _,._1.
Fou v
ar F
-3
where [ _[oeal length of concave mirmor,

L — distinee of oblect negdle from pale of
Yo miror.

v =dwistance of image needle lrom pole
the mi

Procedure
L. Amnecdle G which serves as an ohje

ig at the cenite of mirroe
imAage i seen i the mir

2, Then the niher nec iPrulled the
image needle is move till frere is
N parallax betuggen it an inverted imoge
of the nhject oin YRhis d¢prrmines position of
imaga.

3. The di & object pin O and the

mage pin f from the mirer
. Thits A0 =u, M =v

‘ngth is ealeulared by substinuting
s of v and v in the following reladoen
At v ath are e s F e ulus —ve)

5. The pwucess is repeaied Fur different values of
y and v and average values of Fis ealenalred.

Onservafions

xed, v wota recrangular hyperbola as
Teevre, If 2 e is drawn an 45° with the

X-axis (o 45" with the Y-axis) passing through odgin,
the point 4 where the line meers the corve will have
coorilinates (21, 317, The values of 4 and v are read,
corresponding to the poinr of intersection 4 of the
cuirve and the line. Taking averge of it, half of it gives
the Maeal length £

Resuit
The focal lengtly of Lho yiven concave
itTar = ... cm

Pracoutiong

T The pafrror chenld e et g glean,



2. Principal axis of e miteor should be
horizontal and parallel to the central line of
the optical bench,

3. The uprights should be sharp apd vertical.

4. Tip to tp parallax should be removed
between the nesdle I and image of the needle
O

5. Ta locate the positon of the image the eya
should be at least 30 em away [rom the
needle,

£, Tips of the object hnd imaye needles should
lie ar the same height as that of pole of the
Concave Mminoeg.

Experiment 8
Object
To determine angle of minimeam a
riangular prism by ploting a grap e of
deviation and the angle of incidepce.
Apparatus
Triangular prisin, drawi white sheet of

paper, orawing pins,
paper and o protegior.

Dhaaram
My

Procedure
1. Fix a white sheat of pa on @e drawing
board,
2. Drowahorizon "igthe middie ofthe
paper 4§ thow 3
3. At dist 7 o omark poins

1, NPy, NGB and straight
Eof as shown =0 that the
7, 357 and 40°,

as ABC ang place as in figure.

two ping (y and [}, on line HB o oat

cient distance.
ook the images of points (4 and 7Y, throngh
face BC and fix two pins &5 and &, vertical.
&. Encircle ping by peneils and remove them and
prism. :
9. Repeat step 5 to 8 for 35° and 407 angles.

10, Mow, draw straight lines Hwough poits
(J,and(}, to obtain emergent rays
Koy, K 3Lz, RoL;. Find points E,, E, and E; as
shown,

11. Measure angles M E. K, M. E.K;, M E-K .
Note angles 5, &, &,

12. Measure angle ABC in the boundary of the
prism as angle A,

Chservations
Angle of prism A =

‘Fable for angle of incdence (.7 i} and anele of

devigton (£D)

: IR TR T TR TR P
Likistad bndac

Coleulalions



The wvalug of angle of minimum deviation

B o=
— i
= 1
5
|
3
=]
‘B
Xz
[2.]
z
it o]
Angie of incidence (7
Result

1. i graph indicstes that as the angle of
incidence (i) inrreases, the angle of deviadon
first decreases, attains a minimum valve (8]
and then again staree inereaging for further
increage in angle of incidence,

2. Anyle of minimum deviation, 3, =...

3. Refractive index of the material of the pr
p=..

Precqutions

1. The angie of incidence shouldRlis
30764,
2. The pins shouid be fix i

3. The distance betwsan ins should not
b less than 10 cm.

4. The same priv‘.l should be used for

wavelling microscope, lycopodivm powder,
three glags clabs of same material but different
thickness.

Diograrm
The diagram for the apparatus iz shown in Ggure.

{a] . i

elling Microscope
d microscope fitted cn a verkical
2 up and dowm, camying a vernier
ong the nain scals,

ading is the resulr of main scale and vernier-
B HETEIREDILS,

Refractiive index of glass
_ teal Lhichness ol slab
apparent thickness of slah

Procedurs

1. Pur the microscope on che rable near a
winaow for geltling sufficient light.

2. To have the base of the microseope
horizontal, adjust the horizontlal seeews,

3. Adjust the positon of the cyepicee so that the
crogs wires are clearly visilla,

4. Determine the vernier congrant of (he vertical
scale of the microscope.

5. Mow make the cross.mark as point F on the
base of the microscope.

6. Toavoid any parallax between the cross-wires
and imayge of mark P, adjust the micecscope
vertical and focus it on the ctass at P

7. Now down the main scale angd the vernisr
swale readings () ) on the verrical scale.

8. Move the microscope funher upward and
forns it on the image B of the cross-mark,.



9. MNote down the reading {K,) on the vertieal  {0-30 V) volbmeter, an (0-1 L, an

scale. {0-1001A) ammeter, 3 one key nocking
10. Sprnkle a few particdes of lyeopodium WITeS: _

powder on the surfuce of the slab. Circult Diogram
11. Muove the microscope and focus & on Lhe . Potentiod L4

particle near 5 and note down the reading divided

(A4} o the verrical scale.

Crhservations and Colcolafions e

Vernier constant Cease count} far vertical scale of
TR TOIGLI =, .. 711,
Takle for microscope readings

1

i
. ®
Forwend Liased p-n junclion disde

Potertial
ditvicher

_J: 1
SUVI
117

K -
3 Raversa biased pn [unction diade -

YRR
{'

Resul

_ Hy-R,. Theory
€ table the r““”m“‘:“nsm"‘- () In forward bias p-n junction diode, with
. _ _ increase in biag woltage the forward cutrent
. g-:bves relrartive u?dmt of the material of the i ases slowly in the beginning and then
) rapidly. At about 2.4 ¥, the current incrcases
racauhions suddenly.

1. In microscope, the parallax should be (i) In reverse bias p-n junction diode, in starting
properly removed. no appreciabla reverse ctirrent flows. At abour

. . - 5 ¥V a feeble current starts flowing. With
2. The microscope should be moved in upper
firection only to avoid backlash error. increase in bias voliage, the current stowly

increases. A abgut 25 V the reverse current

- HENETR . 1. BN



E'l'

Yolooeter ¥ and milli-arnmeter mA will give
zero ceading.

Move the contact a littte towards positive end

"t apply e forward bias voltage (V) of 0.1 V.

Current remaits sero.

Increase ¥ o 0.4 V. Milliammeter records a
small curment.

Increase ¥ in steps of 0.2V and note the
correspanding current. Current increases first
slowly and dhen rapidly, Gl V; becomes 2 V.
Make Vi =2.2V. The current wil rise by larze
amoNaL,

Make V. =2.4%. The cwrenl increases
suddenly representing forward brealdown
stage. Mote the curtent and take out tha key at
GTicE.

(ii) Reverse bias p-n junction

o.
10.

1L

12.

13.

14.

Make cireuit dizgeam as shown jo-figure,
Note lzast count and zero error of voltmerer
(V) and mirro-ammeter [pA ).

Ering contact of potentiul divider (theostar)
near positve cnd and insen the key K
Voltmeter V and micro-ammeter pA will g
oo reading,

Move the contact towards negati
apply a reverse bias veltage (15
Feebly reverse currcnt start flg
Increase Vg insteps of w2 W, 7
first slowly and then rapi
a0V,

Make ¥, =25V.
suddenly represencii

srage. Note the curventy out the key at
DAce. *
Observaligns
bias
voltmeter =3V
¢ of vobmeter =01V
r of voluueter = Nil
go of milliammeter =320 mA

Least count of millilammeter = {.5 mA
Zero errol of milliammeter = Wil

Table 1. For forward biag voltage and fowmeard
current

TR

{b) For reverse bias

Range of vol ¢ =30V
Least covnt o mcgEr =1V
er =Ni]
neter =30uA
microanmeter =0.5pA
of mictoammeter - Nil

LI TENt

! s === TR S T T Ll o
LIRCES AR ST Py HAH - —

Colcufotions

[f the voltage is applied #long Heaxis and current
along Feaxis then [ is called & V-1 characterisic curve.
In the forwand region, the volizge where the current
starts to increase rapidly is called lmee volrage.

¥
Forward
bias
Bregkdown characterisic
volttage
X . - X
—
Vi Hnee voltana W

Rewverme
Mac
tharact-

eristic 4




Resuli At braskdeswn, inctease of i w h¥

Junction rasistance fat forward  farge amount, se thac U, = . bocomes
AV
bias = —-=...... £l CONSLALT,
Alg
. ) ) AV . This constani v ! ‘15:[1 is the reverse
Junetion resistance for reverse bias = —2 _ 0
Al breakdown valoage, e yollags.
(i} Fo 5€
Pracaution .
Ii"'lm.'.r |u RJI.l{

Eoriward bias and reverse biax voltage shonld
not be applied bevond breakdown.

V.. gives reverse breakdown

EHPEFimE“l' 11 w rircuil diagrany as shown in fgure,

ring moving contact of porential divider

{rheostat) near neparive ond.

3. Mrwe the comtact a lHile towards positive end
to apply some reverse biss voltage (V).
Milligemmeter  reading  cemains zewn,

i, g T} YVoltmeters give equal reddings.

ster, 3t , . .
Tt ir, Vg =¥ & Iy =0
v, @ e WY

Ohject
To deaw che characteriste cubve of 4 2o
ancl 1o detertaine s reverse breakdown v

Apparotus

A zeper dinde (V, =BW] a
rosistunce thoostat, owo (0 10
[0 — 104 mA) anlraeter, a 2 i)
ki¥ and] connecring wires,

4 AV, 0Is flll'ﬂ‘.l“l increased, I, starls flowing.
Then V,, becones less than V. Mote the

ayr

|:'r_l":' Kol

Dhogran: values of V4, and V.
i 5. 3o on locreasing 1 in small sleps of 0.5 V.
P Note corresponding values of I, and Vo,
I which will be fosisd 1o [iawve increased,
=5 _ O RL;‘::-'E ol 4. Ai one stage, as Vi, 15 ncreased furcher, I

increases by large amount and V), docs net
increase, This i peverse braal:down situanion.

Chservohoms

ary Tui:.ria for ‘L-:F | {:lnd
Zener Diode Iris a semicondnetsr diode, having Sl
i-iype and the p-1ype sections heavily doped. This
heayy doping resuls in 2 low value of rowme
brealdown valtage.
The reverse breakdown vollage of a 2ener divde
is called zemer voltas ['p“z}. The reverze curent that
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Calcuviotions

Plot a graph beoween input vohtage and output
volage nlong K-axis and aleng Y-axis respecdvely.
The graph cnmes as showa below.

Reasult

The reverse breakdown voltage of given zener
digde s ...... V.

Precoution
L. Eey should be used in eircuit and opened
when the civcuir i3 not being used,

Experiment 12
Object

To study the characteristics of & commoen-entitter
prit-pr (o n-pem) bransistor and te fod out the values of
current zain and voltage gain,

Apparatus

A pmp tmaEnsistor (BC O I57 or AC 127), a
milliammeter, a micoammerer, & volimeter,
mfllivolimeter,. two batteries, twa theostats, two
way keys apd connectinyg wires.

Circuit Diogram

Aetor consists of a vepy thin slice
ucter sandwiched burwesn owo
of p-type samiconductor. The middie
the base whilc the left and right blucks
umitter and the collectar respecrively, The
-base {p-r} junctico on the left is under
and bias (low resistance), while the hase-oellermor
{z2-p] junctivn on the dght is under reverse bias (high
resistanes],

Characteristics are the graphical form, helpful in
understanding the peffurpance of 4 tansisor, The
hasic paramerers of the trawsister are emitter voltage

{}), emiter corent (7], collecor voltage (),
collector current {1} and base owrenr (1,1 The
telation between input amd vutput currents and
voltages mav be represenied zraphicafly o
characteristic eurvas. Different characterisbg
are drawn depending upon which of

taken w.r.i this puine. Thus, e ¢
named as  common-base,
vorpmon-collecrnr depending@upon
pitie.

W o arrangement, the
following characten :
i I -1 Quiput
charac wy by poting down, the

vofl (1, ), for different collector
Wn conatant base cument

acreristies  Collecior  current

{ii

Nectar voltage,

WV, Characteristies  [npur characieristics
are drawn by noting down the hage current
(1, lor different base voleage (V,) when the
collectar voltaye is fixed at a particular value,

Formuolo Ured
Input resistance, By = Ak
Al
Al

DuGtput resistmes, A, = o

r

Resistaucy yain, = 'T%

28

Current gain, f= Al
Al

Voltage gain =Current gain « Resistance gain

. RI'.'FL'!.
1€, _[4- 0L
A B2

i

Procedure
(i) I, —V. Characteristics (Outpur)
1. Mzake the eiectrical connectons as showa in
firmure.




. Closa the keys K,

-,

TMAY ———
in

Colleckor surent
EA
b A

1 1 L L L Il .
¢ -2 4 % -8B 1012
Colleclol voitage
Ve funilte} ——=

(a) I, — ¥, characteristic (output)

and K. adiusl U
current {7, 1o 20pA by mocans o )
RA; and keepii constant quring thgs 3
SR e,

Adjust the rollector vol to itable
value (suy — 8V by meg betat B,
and note the corres) ECIOr CHITEnt

(1.3

. Tnecrease the ~ollect e (V) in equal
steps of | Qand note the corresponding
mollector (I

means of the theostat Rh, and
ve procedure [steps (31 and
ach value of Dnge current.

lot the curves herween collector

graph paper as shown in faure.
- I, Characteristics

. Make the same electicnl connections as

shown it figure,

|
| B

Arrend

. Adjust the collector wol b

WVowiih

the help of the rh t Rb@and keep it

constant throughout th MNE

. Adjust the bas 184 w 10 20 A by means
of the th ,  and nots the
COTTES DU Ll olor Currel (0.

e eurresit (I, ) In equal steps
: rresponding collector current
Wil it reaches zshout b mA (say)

i :@ plar the  corve between collector
M (I,) against che base canment (] as
w in figurc,

Input Cha-acteristics {I, -V} : (Perform
thiz part, if necessary)

Make the connectons as shown in figure,
Adjust collector voltage o 5 WV by means of
rheostat Bfr, and keep it constant,

f ¥.=5V

V=10V

Bage cument
fo [pA] -—— =
2
T

-9
L=
T

'l 1
120 160

A6 ac
Bese votage
Vo it ——=

(¢} I, - Wy characteristic [input)

- Setthe base voleage [V Yoo {say 0V) by means

of the vheostat  Rhy, and note the
eorTesponding base urrent (£, ).

. Increase the hase voltage (1)} trom zere in

equal steps of 1 m¥ {or s0) and note the
corresporkhing base ciwren ().



Chservaiionrs

T

Toble 1. I, ¥, Cheracter

L ﬁ}

ard base ourrene f; (tabie:
voleage V., taking g

n in Fig, {cb.

}'{:L‘ul %} gives inpur resistagce R Ax
graphs rin pavatlel near the ends, ali give
samte value of B .

Caleualtdon for outpui resistance (R, )
Mot a graph between collector voltage 17
{(table 1) and collectar smvent J, Ctabic 17 for
20 pA us carrent fy, taking 1 along H-axts and
I alemy Y-wds,

Plow graphs for different values of I, The
2raphs come @5 shown in Mg (a).

Those  graphs wre called ourpat
chiaracleristics of the wansistor.

The slope ol graphs bucomes almost zero at

ends. The slopr gives wvalue of Mf l=

M
. AV, . .
reciproca) ?" gives output resistance K, As
p

praphs run parallel near the ends, all gice
game valne of B .

Calcualtion for current gain ()

Plot a graph between hase curren dy, [kl 23
and correspending coflectar corrent F, do
coilector voltage 1, taking 7y, along X-axis and
I, along Veaxiz. The ymaph comes o be 3

L e L L L LT TP Py




straight line as shown in figure (h}. 1'he graph
s called eurrept gain characteristic of 1he
COTUTIoN emilter mansisior,
The slope of the siraight line gives value of
<
&
common enittet transistor.
. Calesiation for voltage gain (A,
From relation, Volase gain = Cirres gain
» Registance gain

which s the value of cureut gain B ool die

Ay =P Bow
Ry

O
?;\~

Result

For the given common
Current gain,
Valtage gain,

t polarity should e gsed
of the oansistor should be

vy applicd in variows parts of the oot
hould not excesd the recornomended value,



1.

Tax

a2 Practical Based Questions 8y

N divisions on e maln seale of & vartet callpers
coinreide wicth W 4 1 divisions of the vernier srale.
H each division of main scale i= @ vnits, then least
count of the nstrument s

(a) “—l (b) &

v

N
4]

(e) N

1)
(d} v

The pitch of a sereww gauge is 0.5 man and there
are 50 dbvisions on cirenlar seale, When there is
oothing between the hao ands (8Hicls) of sonewar
g, 457 division of decular seale is coinciding
with sceew sauge, and Lo Lkis silwsackon mero of
maif scale s not vistble, When a wire is placed
between the stads, the lnear scale reads
2 divisions and 207 division of circular seale
coincides with reference line. For this situarion
mark (he Cormect Sratemenis).
(&) Leasy counr of rie insrrument is 000 mm.
3 Zeto correction  for che  instrument s
I 4% mom. :
(c) Thickness of wire is 1.55 mum.
[d) AH of the abowe
The main scale of a vemmier calipets
ruallimetct  amd @15 wérnder s dive
10 divisions which coincide with i
the main scale. ¥When there is
the jaws of rthe vemier calipecs
weEier Stale ooincides wi
scale and in this case zera
on right side of the zero
cylinder s tightly pi@red alorg
the jaws, the 7 = véfaicr vonle. (s skightly
lefrra he 3.7 € 8 VS0 coincides with a

seale: divig of the cylinder is
(2] 3, th) 307 cm
[dl 2.9%om

dye apparztus, the bridee wire

resisgvity  and  low  icmpordlore

resistvity  and  bigh  lcmperalure
eceflicient

(€} low  tesistiviny  and  high  remperature
coefhicient

[d] low resisthity and low  temperarure
coefficient

5. In post office hox, the graph of galvanomteter
deflecion versus resistance & {pulled our of
resintuneg hox) for the rato 300 @ 1 is give
thown  {due w0 unsdicable  values
gnlmnnmeter  shoeys  deflection).  The
congecutive values of B are shown i

1 Deffeetlon

regisiance would be

(b 2240

ko

The valte o
{a] 3.

() {di 2233750
5. 3 ter bridee shown o ihe Ggue
LEY
f.:‘.'l-\n'o.ﬁ.n\,*—e;:::;l.-:; i,
&
. i it
b 10 cm—=]

The resistonee X has temperabare coefficient o,
and from reslzancn bog [90 shown] has o, For
showmn simaricn, balance point is at 10 cm from
left end, if remperamre of system increases by AT
dne to Jouk: heating, then the ghift in che balanoe
podnr is { Assume thar onhy the vesistance of X and
registance box changes dwe to change in
bemperaritng and there is no ether cffect]
ial ?{ﬂ.l —iLy1aT  (b] 'ﬁlﬁli = ap Al
03] g{c:r,l gl AT (d) 9([11 — g AT

F. A person mies to find the valve of unknown

Tesimee Wiiny potentionieier a8 showis in the
diagram below.

— Y
E 7 #
F a
A B
Y, J
A
Gy’ Gy
pS g

55 X




He uzes a resisance of 501 onknown resistance X

and a battery of 5V in secondaty citenit. He
touches the jovkey L non pobentiomet21 wire to
get e pnint i, so that there is 1o deflection in G, ,

then ke lovates the point € 3o thar 7, shows zeérw

deflecdon, It is tosnd rhar AP — A‘?. yaloe of X Is
(ad >4Y

(bl 151}

(el 104}

td} This method won't worls ]

8. The length of the string of a simple pendubum g
measured with a meter seale to be 92,0 an.
radins of the bob plus the hook is mens
the help of vernicr caliper to be 17
sruk the COrYeCE statemens (7).

{z) Least count of meter scale is O,

(b} Least coun: of vemier waliper

{ci Effective beneih of simple

i 1
() Allof 1he ahove
Codes

In the guestions L (2 0 RLAbeIents are

given. Stalergent II crted o be the

expianation Sta%menz L Smdy beto the

FLAETRE W andd  1thea mark  your
; to the codes given below,

i B4

el T ois wue, Statement I i troc;
erl 1T s dhe corvect explanation for
tybCmae g T.

[ Statemient [ I8 tme, Statement T0 s froe;
Statement 11 iz oot a correct explanstion for
Staterment I

() If Statement 1 s mue; Statenwend IT i3 ralse.

() I Statemnent T is lalse; Statement 1l is trie.

2, Statemesnt T @ While operatng Wheatstons
bridge [FO box], in starting, the key of the battery
iz closed Host 2l the ke of the galvanometer iz
claged fater g when the circoit is to be switched

off then swirches are released in the Tewerss
[PRTS. .

13.

14.

incoirectly.
3,

the first (W readings argfiot srralEht

ke,

Exterealan

Load

5 i II: Experimens is  performed
tement [: In the messurement of specihy
heat of a hiquid using calorimeter, while
perfoeming the experiment we keep Uie value of
curTent constant by adjusting rheostat,
Starement I ;. Changing current damages the
heating coil (heaterd,
A moudent comsrmicted a vernier cabioers as
showm. He used twe ideotical clines and mied
rn meustre the length of line MQ. For Lhis
Mnstroment derermine the jeast count.

() fl-pesty .
Ll

(3 L - eus Muris () IT units

= (b} L units
s B

Fur the [ollowing diagram [used o measvre the
length of @ small metal piece by using verpier
walipers|, determine the length of the metal
piece, [Least count of the vernier calipers is
.1 1]




16.

17.

18.

of afr in 51 units is [Takep,, .., = I00C ka3 and
P =4 kg m®l
[a) 10~ Poise (b 110 ¥ Poisc
£} 6.6 =107 Poise (d)] 1.02 107 Poise
A heating carde hag heen plotted for a solid object
as shown in the figure, 1f the mass of the ohject is
200 g, then latent hieal of vapuutization fur cthe
materal of the objects, is [Power supplicd to the
ubfect is constant and equal to | KW

Tenp (K}

1
LI
[
o
rE
] 1

BT 726l
16

5[!(]?- Tachi (31

3
=
fa} 4.5 = 10% J'kg
ity 4.5% 0% calvg
(e} 4.5%10% Irkp
d) £5=10 ealsg

In the measurement of resisrance af a wire usi

Ohm's law, the plot between ¥ and [ is
shorwen.
I [wolth
#
1

0.512

(e) 152 Peone of these
In m, lol between & (deviaton)
vErsHs findidence) for a riangedar hrizsm

the observed plot, =ome
cam b drawnl, Mark oot the correct

19.

21.

22

(a} The range of deviaton for which twmn angles
of Incidenes arg possible for same deviston
is Ei'.l - E||.*

The curve is unsymoetrical abour i,
(e} Fora given & @ s onjous

(d} Baoth (a) and (b} are cortect

In comparison of emf's of two
potentometer, the balanced ength
having ¢l B, and E; are &0 oo
respeetively. Fhen

(bl

tay =2 =3 ) L
|::2 FJ.
=1 il I

(e} £ S0 2 0

pior characreristic
rd gy mode i best

The circuir g
cwves of dffde 4o
represented
+
< £
|2 E
e
+% - I tdt None of these

—

1]

|

|1 determningrion of refractve index of giass slah
using traveiling miroscopa, firse of all we takea g
reading when the mimoscope is focussed on a
mark. This reading eomes sul ta bhe 5, then we
place A glass =lab on che suface covering the
mark, ok, rhe mictoscope 5 recadpusted to
torws rhe mark through the siab and this dime
reading comes out 1o be 35 Ther, we place anp
upegde elject on the glass slab and adjust the
michsenpe 1o Eocls oo opadie object, this thme
the reading of microscope s «,0 The refracrive
index of the ¥lass slab is

He = T
{r) 2—% ) -

274 dr T
{e) "800 {d) —=

&9 — 52 dq — g

The rharscierisHe rurve for o digde i= shown i
the figure Do forward bias mode. The cot-of
wiliagee for Lhis Jiode j approdrmarety




Flunal
£

1
x o
IR = ¥ ively
il A5V th) Q8V
() 1% (dy =1v
23. The readings coreesponding o zener diode are

given ledosr in rhe table. From given table,
determire the reverse breakdewn volage of
rener diode,

| ForwardBias  Reversel
| Vel 1map Vvl |
.05, 5

24,
sler, the water dsws o 2 height of
MPichin it Ausumning conract angle berereen
ter and plass w0 be 07, the sarface teasiun of
BT B8 [Pyaer = 1000 kg m®, g =281 5%
iz) (L1 NAm [hl 0.7 Xsm

[c} 0.072 Mm fd) Mone of leese

The -l vharacietistic for 3 p-n junction aiode is
slorced as shows in de Ty, From the plot we
cin coaclude that

25.

(rnial " Famward
& bias

a7,

28.

[a) the forward bias pessr

ihl the revems bj

hieh; alraosr nfinity fo
after a cerrain value it
i iﬁrarw of diode 15 very

g .. ’ upe  bregkdown

At s0 hias TesistEI IS ANC

high tn oy

1 D1t Dil

i ERRE FELL B

[ 03 06 05 12 vl

fa) 04Vand 07V (b)Y 06 Vand 09V

() 6 Vand 08 &) N4AVand 09y

The rewverse bias voltage for a pon juncricn diade
iz approdmacely of the ander of

(a) 0.3V (b D7V

{c} 3V dy 2ov

To plot forward characerste of p-n junction
digde., the comest circuit dizgrzun is

(A} E—

s
=
1
=
—
vz -0

. U]

) Wl 0L



29,

30,

21.

a2

In kracketr the range of measarng inzmaments =

are measured, +_L:q,‘a__ A
The zener divde pomally eperates under reverse it

pigs Fjﬂﬂfi.!tlﬂﬂ, the mafor use uf this Face is in the +ir _u
epplications where we require L Ipput — Cutput

(a) large value of cusrent T $lde side
[h} a constant voltage -
(c} a current that Is incressing without aoy
chiantze in applied velmge
) All of the ab
(i Alle e A ) (&) The potendal divider
Tt sener diondv, the a-type and ptype secdons are
- o keep Ve consimnt
beuvily duped as compared to normal pen characteristi
PR o reristics.
jancrion dieds=, dus ir made o ensure
{a) constant reseese brvakddwn voltage
) Towr walue of reveese Beeabdown vallgs
(21 high value of reverse breakdown voltage
[l A1l ehe above SEEIEINSTE ATe WIGTIE
A yener divde is operating in i nofmaai region iz,
the breskdown region for which the ciecuill
dizstam i 45 showa in the Geure,

() The potential divider on input g
keep Vo consiant whiie
tharacteristics,

ar  shown For CE

R
EYT vz
+ -

| ‘;’[{II*A Ve

& (al Vo, = ¥y, (1) Vi, — Vo,
chrt‘. leke Wy =7 ¥ and H =10 ki W For ial (e} Vg, < Vg, id} None of Lhese
difference equal 1 8 V aﬂ+ rs the
current throngh microa ; 35, For CE configuration of a mansistor,
(a) 1O A l@ (&) input resistance is very small while gurper
(c) D pA ( 0 Tesistance is very high
For E configurgion of istor, mark the ) imput rosistance is very large while output

rasistance 18 very small
. ‘ (c] bolh input aud oot esistances are very

COITECT STATETETICN

dWPro cmitter voltage keeping small ) _
Mt o lanaL {d} both Input and ourput TeaisARCESs are Very
ulcharacteristic is ploted between hase large
nd base to emitter voltage keeping 36, Transfer characteristic for a mansistor is plored
ho emitter voltage constant. behween

) characieriszic i3  piotned heovecn
emitier current and base to emitter voltage
beeping  collector o emibtter wolcige

(A} output eurrent verstes inpur eurrent esping
cutput voltage conskant

constant (b) outpur current versns IMpur cUTFERE keeping
fd) Any of the above may be cortect. input voltoge constant
. The circuit diagramm below shows r-p-n transistor (c) outpur current versts input voltage keeping

in ¥ eonfigurarion. For this configuration, mark arrput VGAtAgE Constant .
Hye eortect sziemment[s). (1) inpat corrent versus oubput voltage keeping

Input voltage constanc




37. Output chavacterisric of r-p-n ransister in CE
contiguration is shown. From oy charaocrislic
cLre determuine the curvent gain at Vg =1 Y.

I {m‘k]‘f
f_g= Z{H]'Ll.ﬁ.
a7, L1 f.=18bpA
457 o
g_'.:. ; I fy = 100048
| ez = 5DuA
g = 10uA
(EER Y
[ay 30 {by B2
fc} 28 rd) 4n

38, Mark the mtrect stalement(s)-

fz) Divde, Lkl and transistor are oo Jeg
(b [iode, LE[ and resistor &re twao le

legs bt not dhree.
80, Consider the irpnsistor
Hgure, its termitals are 6

proces in the vy ﬁ:u]lf:lw

Experiment

Lewches she

2 hasn't got any
iem of conduetion) but when

1o 3 got the heep.
wLIl: Tie conpcees the common Tead

nlimeter to 1 and other tead to 2 and 3 tom
by turn then in this vaze be s eep for both

nnectons. -

Fram this we vonciuode dra

ial 115 base
[ 7 s base

(b) 2 iz base
(47 Mome of these

40, Ip previsus questinn the ansistor i3

fa1 n-pm
) prr

42,

45.

lead of multmeter and ne$j Eaul,
then o lweap is oiiained

(e] when one leg of dicds Wigg hecoed Lo
pegative lead of imeterand other leg 10

positlve head, L i |+ Y5 obtained
(d) Borh () gughfT cgiv=ct
Ta identily I nsistor is waorking of
not, usips which stateflemnt Serves

n I collectar, only 17 colnecton shows

Coneinuy
The commen lead of muldmeter is conoected
to base and other lead o first emites and
rhen to eoltector, both fhe coanertions shaw
the continity

i¢* The conumen lead of mukting ler is conaected
t base and otaer lead o Azt emicer and
then to collector, none of the connectons
ghows the coatinuity

rdy Al of the above

. In measurernent of mass of a given object by the

principle of moments, the meter seale is huny
from its mid-point, A known weight of wrass 2 ke
is hung at one end of melre scale and wnknown
weight of mass m kg is hung at 20 cm from the
centre on athet mide. The value of # iz

(a) 2ke {b} S ke

{c} 2.5%% () 0.8 ke

. In the gbuve question mass of scale i 1 kg and

instend of mid-point it is hung at 60 an from 1le
and where knowp mass of 2 kg has hung, A mass
of 5 ¥z has to hung al 2 Jdistagce of x rm from
pivDL bO cATTY ol the caperiment, then calue of x
1F

{a] 20 cm {9 1o em

() 26 [d1 Mane of these

In above question the minimum value of
urdmown mass whivh we can reasure i

a1l 2%e by 325 kg



(ay 4.72 N/m
(¢} 1.67 N/m

1B T NYm
(e} MNone af these

47. In previous quesdon if we add some detergen to

49,

a0,

51l

water, them

(a) liquid level in capillary tube is less than 3 cm

(b) liguid leve! in capillary tmbe is sreater than
Jem

(c) EHquid level in capiflary tube s equal o3 em

(d} Anything may happen

While measuring surfaee tension of warer ysing -

capillary rise method the necessary precaution to

L% taken Is/are

(a) Gapillary tube should be clesn whils water
should have some grease

{b) Both eapillary mbe and water should be
clean

{c} Noneed 10 take care of temperature of water

(d} Mone of the above

A wide jar is flled with watet, o which a steel

ball of radius 0.25 vm has heen dropped ta

measure the visvosity of water by using rerminal

velociiy concept.

{a} This method is appropriate

(b} This methed is not appropriate

() Ifwe fake a jar of length 2 m it will

(d] Nonoe of the above

A wide jar is filled with #veerine

gravity 1.26. in ihis jur, a steed b

been observed that bail is
thne {18 s} to oaver eq
of 20 m  |[Take

& =%81m/5%]. The
N-s/m”]

(a] .82 1.57

(c] 0.76 (el o3

While gfaguRe ™oosity of caster ol using
B - comvept  the  following

rebie has been taken by & stodent,
B the first correst, reading which he
o nsider for the camputation of werminal

a1 (b} 2
ch 3 (d} 4
Assertion: While measing viscesity of a L
using rermingl veloeity coneept we shart
the reading afier the ball has cove
distance,
Reason: Ball rakes wome ci
term el veloci y
(e Both Assertion and
Eeasoy is ceplaining s Xse
{b} Both Aserzen andWgeasa

3

B and

Hre trie hur

Reazon iz not explainis s lon

(c} Assertion is aemnd Teasun s Tabse
(d) Both Assen W Bu®en o false

53. To resonan nerdal apparaius kength
of air co B 2 resonanes aze 10 cm
aml 42 ively, Whea it is vibra g with
a MW tcquency 512 He. e speed of
g o1ld be calculated gs
{a] 5 (b) 332 s

(dy 320 mss
ile performing rescnance mbe ExpeTineal
pparatus noe should keep in mind thet
fa) prongs of rining frk stould b kepw in
hirdizemnzl plane
by prongs of Lening fork sheuld be ke i
vertical plans
fe) resonance mbe rmast be kept vertical
(d) Both {o} and {c) are comect
While drawing conling enrve benwean  rho
temeeature of hotwaler aad time we shoantd sy
the warer uniformPy, rhiz s been done o ensune
that
{4} temperature of water in che calgrimeter iz
same at ull places
(B} ceeling will gucur fest 1o ssve (e ome ot
) EXpetitherts
(C} we ecan sifr water nem-uniformly also
[d) Nene of te alxeve
Al guminium vessel of mass 0.5 kg coorains
0.2 kg of warer ar 20°C. A block of iron of mass
th.2 k2 &t LO0°C i genely put ineo the warer, The
equlibrivm temperatucz of the mixture s found
3 he 2570, The specitic hear capaciy of imon
waoRld fie [ L T S
Spmier = F20H 1Ten /|
fa 470 Jike-k
() 480 Vikg

3%,

56,

) 4317 Ikg-K
(d) Mone of Lhese



B7. A piece of iton of mass 0. kg is kept inside a
[urnace for o lang time and then put inlo 3
calormeter of water equivalent 10 g containiay,
(025 kg of water at 20°C. The final equilibrivm
temperatute 35 found o b SO0°C. Take
Siy = S70 I REK, 5,0 = 4200 Lkg-K “The
leinperamre of the furnace would be
{u] I00°C
(&) 354°0
(ch D53.6°C
(41 RO3.67C

58. T meter bridge experiment 1ha observation rable
and cirevit diagram are shown in Fgore.

dines Is 1ot taken curreetly?
)
fd} 4

ove gueslion the walwe of unknouwn

b} 10640
¢y 3480
(] 8Ll
A0, The reading of an experiment (1o Juiermine the
resitance of @ given wire using Ohm's law) arc as

SR S

Y tvolt

{2}

[k

H

(d} Mone of the above
61. In previows guestion resistance of wire would be
{a) 2Lk (b 2.1412 '
fc) 1900 d) 2.020
£2. In yuestion mumber G0, the variations in reading
may be due to
fa) heating of wite due to rhermal offoris of
cunent
(b} the concentratiol MAy become somewhal
lesose #1 betireen
(&) Ay e eXpeTine o et
(4] All of the abuove
63. Tn the potcntigmeter circuit shown, if for cell
F, - 5V the halanced poin: is at 40 cm from 4,
then fur anolher battery 5, — 10 ¥ the halanced
point would be at .

S



6d. If lengih of porentdometsr wire js 300 cm and in
its primary circiit a standard eell of erf 2 Y and a
theostar having tesistanoe sefdng at 4 is
cornnected, the resisiance per unii length of
porenliometer wire iz 2 f1m. If o banvery of emf
1% and internal resistance 0502 i€ connected in
secondary, “hen oull peing will be obtained at
ta) 250 cm
(b)Y 2000 oo
(e 150 cm
[y 100 cm

65. In previons question the maximum emf of a
particular barery which we van meazire is
tap 1% by 2
e 127 d) 3V

66, In determining resistance of gulvanemmeter i
usiny  half deflaction method, the fllowing

readings are noted dow.

‘The circwit diagram s alse shy
Galvanometer has otal 100 d

Measitre CUITent upta 1 count o
walvanomele: js
{#] 10TnA
M) 1ma
tc) 0.1 ma ¢
flicient
. the approzimace value of

Fanpmeter is
By 400
{d} Nene of these
Huestion which reading does nol suems
racr?

thy 2

{1 Mone of these
- In provioes  question, figere of memt of
galvanouneter is
fa] a=107?
{r) 4=10*

() 1.02=10°"
{d} 3=107

{=H 3. (L} & {a) FANH] &, () ) 10, =)
Ty 15. ik 3%, ia) 17,0 1B, (3 19, 8] a0 ¢
23, () 24, [a) 28, () 28 ia) 270 2B. (b 9 1) £
Q‘.} 34, i 35 {al 34. (a) 37 =) k1= )] EL N Al (b
[ 24, o) 45, (b} A6 (b)) A7 ¢ 48 (D 49, (hy 8§41, [4)
52 () 54. (s 55, () 56, ¢{h) §7. (5 58. () 59, (=) B0, {a)
LC A=) &, (23 B5, (o) &E. [c) &7. (a) €8. (o) B9, ()
HINTS SOLUTIONS
I MSD - (N - 1} VED 2. Leasteount, L= . pirch
1sD = -,l"l,l' I_ MSED 0 divizicns on Circular scafe
N+ \ -9 ool mm
- 5 -5
LC - IMSD —1V8D - [1 IJ 1 M5D FLTY 20T I8 Negakive in nartie A is given by,

i .
=—- units,
N+1

d=—45 w10 = - 045 mm
Zeyo cotrection — — Zero eror - .45 mm.



Reading of the screaw gange,
d="51 20001+ zern cotrecdon
= 1.65mm.
2. Loas count of instrument,
1C= 1 M50 - IV3D

= 'I?'.-'ISEI—i MSL
' 1G

-1 1msp
10

=0, 1 mm= 0.01 cm
As zero of vernier scake lies Lo the rght of zero of
muin scale when there i tothing between che
faws of vemier calipers, 7ero erTor is Prefent im
he instrument and zero etror iz positive In
nme, :
Length ol Uie olinder,
=151 +4{0.013- 7 =001 cm
I=3.1+ 0.04 - 5.07 = 3.07 cmzero £ 11
4. The meter bridge wire should
temperature coctiicient of resistivicyg
fse in temperature (dae te Joole

resisdvity wort change app that
change i resisdwity R (0 abowe
manticned reason s i

5. For post office box (Whe ne Aridec), under

balaneed conditic:
F_R

0 e urpovn Tezistance

r .
5, — = 100, given)
i 4 3 ]

o wraph the galvancmeter shuws

at

E=3240 [upte3 significant digits]

£-3.210

{he balance conditicn, X —--E —

Y o100 -—t

or the given situation, =958 and !=10 cm.,
o _dr At

X ¥ [ 100-|

As error sign is known of we can say these are
sysinmatic errorz, we will substirute them wiili
stgn.

[ 17

11.

12.

13.

Similatly, (5~ XW = AQ
- 5+ X _AQ
' 5 AP
= X =10
Fffective  length the ubum s,
2.0+ 217 cu= aﬂ‘rnuncﬁng oll o
3 significant digite.
Tf the switch T is pressed before

ile switching on the dreuds,
takes place ar the battery

ing it we open the barttery switch
pmoter swizch, then we van
« inducad crrent in the eivoair till the
meter switch is not opened.
, Statement 1 is trite but Staeement 1T 18 false,
copert reason for Starement | s that we bave
to lye some time 1o Wize so that {r cau acquice is
tesired change in Jength due to Joading and s a
result verticad oscillatioms get subsidised.
For statement I, in the beginoing of the
experiment the wire is nn! Free from Kinks but ar
Iater stage it gots staight and becomes fres of
kinks,
Here, {irst two readings are nod lyviwg o straight
liue due to inital kinks in the wire.
Here, Slalement 1 is correet tut Statement T 47
wrong. The eotrect reason for Statement 1 is. in
palrulaton we zre nsing the concept that
elecirical enerey supplisd by heater is wwed 1w
increase  the temperstare  of iquil  and
cadorlmeter le,

Vit = s, Ad + 5 A0
If I changes with time, then t compute THS of
abeve equaton, we have o know its variagion
with dme which iz a techons rasi
Let Bbe 1he angle of incling. Hare, the inclioe kepr
horimomtally is working as main scale while the
nther incline kept on horizonwally placed incline

i meated as YErTiEr srale,
. i

From 1he fi iL is clear that, 1 MSD = ——

s cos b

it anAd T URTY — Tianit 2n T Al instrmmant s,



%rip-a)
;.

15. We have, = =

where g — ., Nd o p,,
_ 2% 881 x({0.2x]10%F « oo
- 987
~1x10 * Poise

2500
f Pt =ml,

1600

=

16.

107 %900 = 1,2 = L,
L, =45=10" J/kg

We know that 1 curve for a lnear device is a
arrakght fine pasging through origic. Pue to some
errovs/carelessness an the part of experimentor,
all prinis Ny not come on tha same line, i this
sination, we draw the mos: Appropriate clnve.

= 26.

17.

From the dingram, R ———lﬂ

E =i

where ! is the balaneed
potentiometer wite.

4 By _40

L 20~
Direcdy from the experimental sat-up.
53 — 5 correspinds to thickmoss of s
depth of the mark while 55 - 5,

the apparent depth of the ohject.
Actual depeh
Apparent d

19,
length  of the

]

21

Now, p =

ao.
jed across diods

e the porential
ard bigs voltape
Wroximarely zero.

by‘argﬂ amount when we
voltage from 5w 5.5 W, 50
voltage iz somewhere thare
after curment incressts even

Cut-off veltage is the g
in forward bias ma

23,

a3.

0 = o hpg
rhpg _0.015x107 k152107 2100098 a4,
Tz T 2 35,
= 0,11 M/m
+ The regisiance (dynamic or AC) is given hy,
_av
. oAl
From graph the situaton is very clear,

Fot forward bias mode 6.

27,
25,

31

Upto lnee woltage, r— ‘LE is very high as a

paricular chenge in V is wot causing epprocighle
change in current, but afterwards a small change
in ¥ eauses a large eliuge in .

TFor reverse bias mude

Uptc breakdown valeags, the CUTE
changed If we change the appl
once breakdown voltages is acjfl
increases even jf there is almd
voltage,

‘The forward volraee willn vo

¥ LI ¢1nciir stark:

invreasing rapidly is theVgee Jfieaoe.

Factual.

For dorward @-‘ D M p-stde of dfade has ko
[y ar hd -ﬁ than j-gide. The merers
waed ¢ : ¥ Lave to b careful while
COnnE Tl wlnt polavily,

decide the range of meters, the
[ meters has to be in such o way drat we
Pihe readings which Ieads to plot on
seale, I we take 0-20 A ammeter then
rl“’rrlmg we read from this s rending w0 to §
isiong which is not fruie fal

. The cireuit used for working wener diode js

shown. Onee the dinde artains the broaksown
voltage, then there {5 no change in voliase soross
the diode even if we change the current in circuit
by changing the position of theostat and dhat's
Wiy the voltage soross sener disde i3 codstant,
Factual,

Write EXVL equiaticn.
Vi t IR+ 1 =U

LAz diode is perating in breakdown region]
R =Va—-V,=8-%

- 10004

=

= I=

T 10k
Input chasavrerstic is plotted betwaen J,, versus
Vi for different vatues of ¥,

Curput characteristic is ploned butween [, versus

Vi o ditferent values of .
L

Ve,

Lty
Input resiztance,
oAt _ 1
Al Slope of inpur cheracerishe curve

Chafpd fesistance,
2 Al 1

" Al.  Slope of owput characteristic curve
Ourput current versus inpus comrent keeps the

outpur voltage constant,




37.

ag

42.

= mo=hke
44. Taking targue about i
a— 5 gr—r-a—1

SRR oy

o - Af-
Crrrent gain is debined as, IJ’: CONSTANT W

H

Currenl gainat ¥, 1V is H'-S--'—"imé
' (S0 s
Sx10°
Lax 10
50
Dinde  Tinde is a two terminal device and offe x60+1 an E]IT:II?TLE * 40
very high resistance when in reverse bias m=—"——=3253ks
very low mesistanee wie [erward biazed. . .
LEIY It iz o rve tepmring’ device and ng : L
(LB H I : lhegle
p-it junction dide, aperates in fo 3!
mode and emidrs light. It negatv JeosH
than positive. = 0.5 nl cnd
Capacitor And resisior by inal 1.5+10 [3+ ?Jxlﬂ' %107 %981
devices, Transisior izath = - >
twa types A-p-re and pr _ .
IC (Integrated circuits] =077 N m . )
many thousands illisns of tansistors packed 47, As derergent is added towater, its surface tension
in a shee of ndu@br, These have any tecreages and hence, height of water level fatls in
numiswr of o haa 3 capiliavy tube.
. To identid oPtransistor, the multimeter 8. Farruzl.
by ction betwsen emitter and 49, As water is having low viscosity, the rerminal
base as berwsen collecror and base veloclry won't be acquired by sieed ball very soon,

ead of the multimeter cormmon in 50 to serve the plrpogs & very long jar is oeeded
;, then the terminal of the Tansistor to approximately 1000 of metres, which is not
ich the lead of multimeter 5 commean 15 the suitable en perform the experimen.

af Lrensisoar, 50. From the expression

feonumon fead of the muliimeter [s connected to ’ Erz{pﬁ,ﬂ - p.a]:mﬁmjg

ase and then it shows conduction for other vwo ns—-"""(pg .
commecduns a8 menroned i above guesiica the
ansistor is pre-pr 0l herwise np-r.

Q=

whera v is rerminal epeead.

Option (&) rells that transister i3 not working, as Here, v = 0z /s
therr i ne eonmecdon betwoen bage and collector 1.5 _ .
ig, there (s some fault in this pael of the transistor, ne 2% (025 x107°F « (7.8 - 1.26}= 10" x9.81

Ontion (B tells that ransistor is having no open o 2



26,

a7

a5.

a%.
60,

ai.

63

a4,

e A= -40=2x032m
v=fh=2=032x512
=327.68 = 328 m s
MMirny S % (100 — 25
= Thpdpg (25 - 20-} + Myratur Swarar 26 - 20
= h2xsy, x50 xRi0 x5+ 4200 =5
= o = 43L.7 I kg-K
Temperarure of fumace would be same az that of
iron piece initialky, ler i be TO0.
G10 —al) =470 =N25 > 4200 « (60 200
= ¥ =953.67C

from 1,

X =1000 ;0089 _ 2000 BO6.6T 3
&0 3

From 2, X ~ 100 a¥ - 669230

L100-1.5
1

From 2, X — 10 = 6656602

From 4, X =1 r%- =00{)
4™ reading iz far away from other readings so
st probably it would be wrong,

P beEGET + ﬁE.:z._E_S+ 636.68_ 864 C1

While plorting 8 ourve we have to dra
tothe actual shape, althaugh all res
lie on the requircd curva,

£ =5lopeof V- cive dra i DS
gueston.
From thecry &) «f a e} and ; are

baiarcing lengths

Then ﬂ = .

-
Currengin

. Potenrizl drop acmss ensire patantial wire
=lx2G=12¥

S, maxmom emf of battery which can be
deterntined is 1.2 v,

66. Leam count of gabranometer (3 (e cuetent i) can
measure when the galvanomeier needle defleces
by 1 division.

R URIr

LC="" 0= =37 mi
L
&67. When key K, is closed, the cur 1 e
ealvanomater is
I, - £ _ e

R+
whers k is figure of meril rand fliz
the deflecrion shown by el oy
When key K., % alsa o renc threaggh

_E L _ExS
R+4 G+ 8Y+o8
]
A-5
; 200 =40
For 1% reading — ¢ = == = Bt
s 160
F
2 reading + G - o0 M 40 44
' 38
el e 3 £ 43
M reading =G = -  =hRi)1D
d A57F
. 450 45
4" reading + G . - =50z
e 405
' 620 = $6,3
5 readitg — (7 = = A= 5003
& L7377
Average of cheerved readings fur 3 = 49,926 0

= 501

68. Here, all the readings are very close to cach other
and hence are in spTeement with cach ather so
we can sav all readings are: upro the mark.

69 Figure of merit iz given by
T

K=o
5+ G

= Forl® reading— k=1 ~1071
24 reading — k =1.01 #107
3 reading — & = 1.14 x 107
4" reading — £ =T =107
EM reading —» k —0.905« 10 *
Average value =105 = 10




