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HOW TO WRITE AN EXPERIMENT %
(EXPERIMENT NO.)

Room Tclnp_
Date

At Pressure =
OBJECT : Give the object of this experiment.

APPARATUS ; Write down the apparatus used in the experiment. (A line diagram of the main app
drawn on the left page and must be properly labelled.) e

Give the theory involved in this experiment. The formula, used to calculate the result, s
explaining the used symbols. _

Descnibe briefly the procedure of the experiment. : .
Write down the actual readings taken upon the apparatus. Take m_lgnst Ihr.cc readings of eqcl
and record them in tabular from as far as possible. Avoid over writing. Th|s~pnn of the recor
experiment is most important and hence should be written clcurlyl and carefully.

Write down the formula to be used and substitute the values obtained to calculate the result

aratus should b
THEORY : hould be yiy,
METHOD :
OBSERVATION : 1 observatig,
dof the
CALCULATIONS :

Simplification etc. should be done systematically on the left page. Do logarithmic Calculqtiou
RESULTS : Write down clearly the actual results obtained from your obscrvation. Over look the readings 1o get coregy
results. )
PRECAUTIONS AND  Give the precautions taken in the experiment. Discuss the reasons for not getting standard results
SOURCES OF ERRORS :
\\\—1
| m SOME USEFUL CONSTANTS

Circumference of o circle, radius, r

2nr Velocity of Light ¢ - 2.9982.10" em/sec.
Velocity of sound = 332 Metres per sec
. Area of circle - & Acceleration due to Gravity g - 98I/em/sec’ (Lahore)
‘ ) _ Acceleration due to Gravity g - 979 3cnvsec” (Lucknow)
Area If cllipse, semi axes a & b mab Gravitational Constant G - 6.658 c.g.s. Unit.
} Surface of a sphere —— Electronic Charge e - 477x10"esu.
; Mass of Electron - 9.0~ 18" gms.
Volume of a cylinder . . Mass of Proton M = 16.66 x 10™ gms.
Faraday Constant = 96483 10" emu.
Volume of a sphere Ay , -
- n/3nr Avogadro's Constant - 6.023x 10" mole
Volume of a cope . a1 Gas Constant for | mole Rm = 83 %10 erg/deg/mole
| = 1/3nr’ x height " .
i Volume of one mole at N.T.P. - 22414 Litres
| Volume of a pyramid - 1/3area of base x height One Electronic Vol
[
|

= 160203 % 10" erys
Joules E uivalent = { i
Volume of a prism - Arca of base x height q 4.18 Joule‘cal.

Ice Point T - 273.16°K

{ lnch - 2.54cm I cm, - 0.394 inch
| | Grain = 64.8 miligram | 1 Qunce - 28.35 gm
.. I Pound - 45359 gm. [ I Kilogram - 2.2046 Ibs.
i | Pint —-  0.568 litre I' Quart = 1.136 litres
I Gallon - 4.546 litre | Kw 1360 %
. & ’ bp-
| Radien - 572965, 1 Atomospheric pressure _ 14.7 1b/in" = 1.014 ~ 10
1 Joule - 10ergs=23.73]1 . poundal d :
| Horse Power = 746K watts = 550 fi. Ibs/sec. 1 Columb ],(\,)r?cs - 3 x 10 esu
4 : ‘ - emu, =3 x €S
| Ampere - 10.1— 1.9 x ‘0” 1 Volt ~  10'emu = 173 x 10° esU
] Ohm_ - 10 —l.9><’]| lFamday B 10" emu. =9 x10" e.su
1 Calorie - 4118 x 10 egs, | B.Th.U .
(j.\ U - 251.9 cals. 4#}
aS="4
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® HOW 1O USE LOGARITHMIC TABLES @ QQ

fow o uae loparthme tables 10 6 problem (o the new atudents Wit an idea to facilitate those students who are slow pickers
rowhe forped wiest s st de will be helpfol The calculanons, as every «tudent knows, must be done by using Logarithrmic table. Tt
fae advemiages Doethy the cxsnuner wants the caleulanons 1o be done by loganthmic method and sometines he explicitly mentions

e thoe methiond obwooge!y Tt hiee

more marks and secondly the calculations become very easy as the multiphicatons and diviston
adidinion and subtosc o respectively. Tomake calculations by thes method students must remember the following very important

] e Cea Tiorrauia

| op (mim nlog m (n
Log (m>n) Jog m + logn (2)
Log (m/n) log m - log n S )

AT band of caleulations by Loganthmic method can be broadly divided into three parts and a detarled knowledge of all the three
pacts willenable students (o salve all problems that anse i the calculanons for an experiment. The part are
(a) To find the Logarithm of a number
(b) To find the Antlogarithm of a number.
(c )10 find the sines, cosines, langent and cotangent of an angle.

(a) Ihe logarihm of any number contains two parts. One before the decimal called characteristic and other the decimal term called
e mantissa 10is only the mantissa which we know from Logarithmic table and the characteristic is found by the rule that it is
always Jess by umty from the number of digits before decimal, if any a number. Thus in 980 number of digits are 3 and hence
the charactenstic 15 2 In 0486 number of digits before decimal is O and hence the characteristic is -1 written as T. This 1s
because 1t is the characterisic which can be in certain cases negative as in the second example but the mantissa always remains
positive
How 10 make the mantissa would be clear form the following example. Let us suppose we are (o find the logarithm of 3:14 (i.c.)
which 5 the most  common factor in the calculation. Tis characteristic will be : O. Now mantissa of a number is the same
jrrespective of the position of the number and hence the mantissa of 3:14 will be the same as that of 3:14. We therefore find the
mantissafor 314
Put your finger in the first calumn of the logarithm table at 31 and then note number in the sixty column of the row of 31. You
will see that at the top of sixth column is written a digit 4 which is the third digit of our number. Thus we find that

Logl.l4 = 0.4969

(h)  Antiloganthm s the inverse of logarithm ie. we are now to find the number whose logarithm will be the given term. Proceed
for decimal part exactly as in part (a) for mantissa using the Antilogarithm table. The digits before decimal tells us about the
position of decimal in the number. In the case number of digits will be more by unity than the digit of the characteristic.

(¢)  Need of finding the sins, cosines, tangents and cotangents arise whenever they occur in the formula e.g. in venfying inverse.
Square | aw by Deflection Magnetometer we are required to find tangents. Generally the tables for sines give tangents. Cosines
and cotangents are found with the help of trigonometrical formulae.

Sin (90-Q) = Cos@ w4
Tan (90-0) = Co® 5)
Name of the [ Positive |  Negative Electrolyte Depolariser emf. re:;ttirl:lc?in Remark
cells Electrode| Electrode in volts | ohmg (approx) A
Primary cells Copper Zinc H,SO, (dil) Nil 1.5 High Gets paralysed
Voltaic Cell Current not steady.
Daniel Cell Copper Zinc H,SO, (dil) CuSQ0, 1.1 1tod Gives low but fairly
(Amalgamated) (app.) constant e.m.f. used
for comparison work
Lecianchecell | Carbon Do NH,Cl MnO, + C 1.4 0.25t04 Depolarisation is not
complete and hence
gives intermittent
current.
Dry cell Do Zinc cylinder Paste of Mixture of 1.45 025104 1t is portable and
NH.CI MnO,, Carbon, hence used in
and ZnCl, NH,Cl and torches.
ZnCl,
Bichromate Cell Do Zinc H,S0, K.CrO, + 1910 0.5 It is expensive, Gives
(Single fluid) (Amalgamated) H.SO, 2.1 Jarge and steady
current.
Sencondary cells|  PbO), Pb H,50, Direct and 2.1 0.01 Gives large and
Lead accumulator reverse chemical steady current.
Alkaline NI (OH) Fe 20% KOH Do 1.35 0.1 More robust than the
C Accumulator solution and a lead accumulator
*a lithium chloride ﬁb
2% R
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g L. DENSITY OR MASS IN GRAMPER C.C,
C Flements Common Substances Liquids
g e e —— : 77 | Poe Was 0.96-0.97 | Alcohol (Elhm
- Y02 | HoxWood 0.95-1.16 | Alcohol (Methyl) o80707
vy s | e 84-3.7 | Aniline ?-8’00&
a— 83898 | Cock 03-06 | CastorOil P
( .\\;"! vy | Cork 0.22-0.26 | Ether 0 -',97 U;,C
ren 75.79 | Ebonite 1.15 Glycerine '1 ;(’OHC
Lead 1y | Glass (Common) 24-2.8 | Kerosene Oil 0'860..(:
Mageestum 1.74 Glass (Flint) 29-5.9 Memury 1-3(:'1?)C
Nickel S6-80 | lee 0.927 I Mustard Oil 0.8-0.83 C
Osiim 35 | Mahgany 0.85 Olive Oil 0 é] 0‘ Ly
Ma yy4s | Oak 0.60-0.90 | g i 7093 0¢
latum 21.45 . Paraffin Oil 0.878 0
Sibver jos | Paraffin Wax 0.87-0.91 Petrol 0.70.0 0C
g 57| Piteh Pine 0.83-085 | (°FO 70080 15¢
pine 1| WalNuw 0.64-0.70 “1[’ " 0.880
- 1| Yellow Pine 0.37-0.60 | Water 0.9999 ¢¢
[ 2 ELASTIC CONSTANTS -
[ . R N e
Substance Young modulus y Rigidity Bulk modulus-k Poisson's Ratig
: 10" dynes/cm’ 10" dynes/cm’ 10" dynes/em’ b
uminiuem 7.2-75 2.5-34 7.46 0.84 ]
Brass 9.7-10.1 35 10.6 0.34-0.40
k‘\:;_“‘,"&'l ) 10.5-12.5 3545 14.3 0.26
\\n;‘.":mn Silver l_l.bq 4.3-4.7 - 0.37
I»\.L\?" = 5.1-71 3.1 3.75 0.13-0.32
1!\ n \:‘1\1_.\-[ 4 lU-}3 3.5-53 9.6 0.23-0.31
ron (Wrought) 19.20 7.7-83 14.6 0.27
Lead 1.6 5.6 5 -
ihngmn 12.4 4.65 12.1 0.33
Phosphorbronze — 12.0 4.4 0.46-40
Rubbet 00015 - 0005 00005 ~ :
S 0.46-40
Silver 7.1 2.5 10.9 -
Steel 20.9 8.12 16.4 0.29
_*_-"‘—“"‘—'————-‘_—————-__L —
Refractive indices Critie»! 4' I l‘ll{l{ l‘.S I RI/\IA |\| ‘\(;.’\ l‘:ll(‘ (‘()\’SI‘:\I\TS
(Sedium Lines) Angles H Y
Aw (N TP) 1.00029 Place Declination Inclination Horizontal Vertical
Glass, Crown 14810 145 4 Intensity Intensity
Glass. fhimt 15810 1.96 37 - (Gauss)
Glveenne 1.47 24 AS“‘ 001 CE 40°40 9.348 _
Diamcnd 242 440 Aligarh 0"20E 41°50 0.346 _
Parafin Ol 4 w50 | Allahabad (20w 3710 0.363 _
Quart: 055 Bareilly 020E 4220 ’
Tarpentine L7 = Mumbaij 0'40F o 0.344 -
Water 1.44 4130 . o 25'30 0.376 -
Calcutta 0°32W 30°59 0.1669
ELECTRICAL CONSTANTS JRoAW 0°30E i 0.382 oo
—__om.f. of CELLS DehraDun  ('30E 4240 0.374 0.22
Drchromate 20 Volts Delhi o 45750 0.343 -
Banass; 1819 Volts . 0'40E 42°52 0.332 =
‘ndemien 1.0183(ac 20°C) Volts Greenwich 1418w 66°54 X -
Clark (Standard) 1.433 Volts Gomkhapur O"zow 0 0.345 5
08 Vo | g . 3940 0.1845 0.432
e 1.8-19 Volis J 030E 42°10 -
: . \ 2 0.343
22 Vol Lucknow 0°10E
iy e 40°00 0.354 q
15 Volts Meerut 0“4]1.: o i
1.3 Volts North Pole e g %0 0.335 )
| 1018 Volis SOulh P{)le . 99?) - =
Udaypur 0°00 . - W/
@-\Q e 35'50 0.362 y
-
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G SPECIAL RESISTANCE Q?
‘ MICHROMS PER CM CUBE
Aluminium 3.21 Manganin 44.5
Brass 0.6 Mercury 99
Copper 1.78 Nichrome 10
Constantan 49 Platinum 1
Eurcka 36 to 49 Phosphor-Bronze 5-10
Iron (cast) 16.8 Silver 1.66
Iron (wrought) 139 Steel 19.9
fiaad 20.8 Tungsten 5
Catban 3“5 Plantinold 14.4
Tantalum 14.6
ELECTRO-CHEMICAL EQUIVALENT
Element Chemical Atomic Valency Chemical ~ E.C.E.in
symbol weight Equivalent Equivalent gms/coulomb
Aluminium Al 271 3 9.03 0000936
Chlorine Cl 35.46 1 35.46 .0003676
Chromium Cr 52.01 3 17.34 .0001796
Copper Cu 63.57 2 38.785 0003294
Gold Au 197.2 3 65.73 0006812
Hydrogen H 1.0078 1 1.0078 .00004125
Nickel Ni 58.68 2 2945 .00003040
Oxygen 0 16.00 2 8 .00008291
Silver Ag 107.88 1 107.38 0011180
Zinc Zn 65.38 2 32.69 .0003387
COEFFICIENT OF EXPANSION
Coefficient of Linear Expansion of Solids Specific Heats of Solids
Aluminium 2.21 Iron 0.11
Aluminium 0.000022 Iron 0.0000114 Brass 0.09 Lead 0.08
Brass 0.000019 Lead 0.000029 Charcoal 0.19 Marble 0.22
Copper 0.000017 Platinum  0.000004 Copper 0.095 Sand 0.19
GermanSilver 0000018 Silver  0.000019 e Sk i i
i J i n Ud2
Glass 0.000085 Tin 0.0000219 Bismuth 0.03 Zine i
i : 3 5 e India Rubber 0.48 Paraffin 0.64
Ceofficient of Cubical Expansion of Liquids | | 1. ¢'c) 0.50 Sulphur 0,164
Common Salt 0. ick
Alcohol 000122 OliveOil 0.0007 ‘ é ecificozf Heat N'kacLl. .4 g
Aniline 100085  SulphuricAcid  0.0095 i P . 6? EO0 L LanulLds .
Glycerine 0.00052 Turpentine 0.00093 Ani(l)in(:: 0-56 T\I\legalard 01l 09.03%)0
o ; ercury .03
Mercury 0.00018 Water (10:30) 0.000203 Glycerine 0.58 Turpentine 0.43
Vi : ; Paraffin Oil 0.58 Water 1.00
Coefficient of Cubical Expansion of Gases Specific Heats of gases (at Const Pressure)
The Coefficient of increase of volume of all gases at é“ 0.937 gxggcne 00‘94| 17
constant pressure and the coefficient of increase of P 0465 ‘ Y ro%n ford s)
pressure of all gases at constant volume may be taken to be Latent Heats of Fusion (Calorie
Ice 80.0 Mercury 28
1/2730.00365
Sulphur 9.4 Lead 54
(J-q l Silver 12.0 Bismuth 21.0 .
(@70 S T e . SN3RD
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Céja)“"""_ USEFUL FORMULAE W{)
\ B VERAL PROPERTIES | - 0%

Rad | 3. Rofsolid(Nicholson's Hydrometer)

I Radwsol corvature by spherometer

o W__.——‘ - WJ

C b “WwWow,

6h 2 o WeW

where b distance by which central leg is raised Liquid = \'Y W

" wt. required to sink the hydrometer
upto the mark in water
W, = wt.required when body is in upper pan.

< | W, = wt.required whenbody is in lower pan of water
- et dynes/cm’d

¢ = distance between any two outer legs Where W,

Young's modulus

ol W, = wt.required when body is in lower pan in liquid,
2. HEAT
. Coelfeient nflimmrcrxpansjon where P, = Pressure of gas at , OC
P, = Pressure of gasatt, °C
L, hl'(;“ll"“) per'C 4.  Specific heat (cooling method)
4
wherel, = lengthatt, -1,°C S= (me)r_}j: : —:/%
I, = lengthatt,°C ' .
2. Specific heat (mixture method) wherc m = mass of solid
T S = sp. ht. of solid
s o W - ¢) m = mass of water
m (L -T) W = water equivalent of calorimeter
wherem = mass of solid T, = Time taken by liquid in cooling
S = Sp.ht ofsolid T, = Time taken by water is cooling
, = Initial temp. of water
t, = Initialtemp. of solid 5. Latent Heat L= (M * M, So) (t, - t,) _ (T-1)
T = Final temp. of mixture ) M i

3. Presure coefficient where M = mass of steam condensed

m = mass of water taken
y= A m, = mass of cal. meter t = Int
PL-Pt temp. T, = final temp. of steam
1. Focal length of concave mirro by pin mvthod-lf- = % +le. 5. Candle powers of two lamps by Photometer. P4,
2. Focallength of convex lens U=V method -]f—‘ ek L Where d, = distance of P power lamp from greased SP(;I- -‘
o 6. Refy d,=distance of P, power lamp from greased spot screen.
3. Focal length of convex lens by displacement f= D-x | i a.Ctl‘/CAlnfo of glass by Minimum Deviation method
method . ad H=Sin ( 5 L ) /SinA/2
where D= Distance between objectand screen

x=Distance between the two position of Jens, 7 Wg(f:ml Azf?ng%g of Prism, D= Angle of min, deviation.
4. Focallength of combination of concave and convex lenses, - Holglasso 1quid by travelling microscopc (Depth Mryhoff)

1 — |
Fp+ fl" it = Real Thlcknlc.ss - 3rdreading - Ist reading
W 3rd reading - 2nd reading
I Frequency of a source by sonometer py, — EIT % = e T e rr—
- L=le : )
where | =length of Sonometer wirc between two bridges - \r/lg(lhl ifaolgfl:ggutﬂ)l:; Sdecond reslom'u'mc
T = tension applied Cand? L1, -) V. denote velocities at
m = mass per unit length or wire C respectively (v, - 332 metres/sec. )

2. Velocity of sound by Sonometer V=2n (1, -1 ) Q.

:Mvhcrc n = frequency of tuning fork ofﬁﬁ:%ﬁ:%:% #.‘

A ¥ — ——-~—-_""""""' 25
s = ———— =" vy
L&D
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| pole arength of magnel

d 1) % B

m =g Tan A Position

Tan B Position

H East West Position

_( ‘0s 0, — Cos B
d;r d?
) H

—-]_ B d='2
a d +4/2

3 Compare of Magnetic Moment
(a) By deflection Magnctometer

Vertical magnet

M, (d.+ 1), . d, . Q,  TanAPosition
Mi 2 dg tan O:,
M_; = (drz+ IiiJ‘? o tan O. TanAposition
M, (dll+ 1:):n tan Q,

F QT 5

O

(b) Vibration Magnetometer

M, T T, N
q =7 * T Separate Method X m
M, T, T,

W = T 7 T__ Combination Method

|, Resistance by P.O. Box and meter Bridge
(1) S=RxP/Q-PO.Box

R =Resistance in 3-arm.

P & Q = Resistance in Ratio arm.

2) S=Rx ]—0—0}’71— _M. Bridhe

I, = lengthofthe wire atthe null point from one end.

2e.m.f ofcalls - E 1
(a) By potentiometer : -E—‘ = ]—
1, 1, = length of the Potentiometer wire as divided by

null point.
(b) By Tangent Galvanometer.

E  tan Q, +tan Q, ?,.Q, Dcﬂelcnon meter »
E - @nQ +anQ, - angent galvanom

first and second cell

(3) Reduction factor

Where w = wt. of deposit on cathode
{ = time for which currentis passed
Q = Deflection in Tangent Galvanometer.

(4) e.ce.of copper :-

R

w = wt. ofdeposit on cathode
c Amps current passed for t sec.

6. ELECTRICITY

5. Value of ] by Electrical method :

Ect 7
= —— +10 ergs per cal.

= Voltage applied
Current passed for time {
Heat taken by calorimeter and water.

1]

sclealigol
Il

(I d———————————————————

(9)
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