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Practical Physics .
Physics Gride 11

EXPERIMENT 1

PRINCIPLE OF MOMENTS
Aim of Experiment

e To find the mass of given body using a metre rule,
Apparatus

Eni - . .
Moment bar, metre rule, slotted weights, weight hanger, body (unknown mass), messuring tape, string

Theory

The F“f"ﬂph of moments states that ifan object such as a bar (or) a plank is to be in balance, the total
clockwise moment about the fulcrum must equal the total anticlockwise moment.

Description of apparatus

Moment bar is usually a uniform metre rule, holed and suspended at the centre (centre of gravity).
The fulcrum point is taken at the centre of the metre rule. The metre rule is adjusted until 10 become
horizontal. The moment bar works with the principle of moments. If two masses m, and m_ suspended
on a metre rule and adjusted until the metre rule becomes horizontal again (sce Figure 1), we can write

md =md, |

where m, is the known mass, m, is the unknown mass, d, is the distance between the known mass m,
and the fulcrum, and d, is the distance between unknown mass r, and the fulcrum.

Figure | Moment bar

Moment = Force x moment arm
= Force x perpendicular distance from the fulerum to the line of action of the force

Clockwise moment is equal to anticlockwise moment when the system is in equilibrium.

(m,g) dy = (m,2)d,



Physics

Grade 11

Figurc 2 An arrangement of moment bar experiment

Procedure

Moment bar is hung to the retort stand as shown in the Figure 2. (If the: moment bar is not

horizontal, a rubber band should be used as a rider).

100 g weight is hung a1 30 cm mark of metre rule. The 50 g weightis hung at 60 cm mark of metre

2 : :
rule. The 50 cm mark is taken as fulerum. Caleulate the clockwise and anticlockwise moments,
Verify the principle of moments.

3. 100 g weight is hung at 20 cm, 25 cm, 30.cm mark of metre rule. A stone of unknown mass is
hung on the other side of the fulerum and adjust horizontal position for balance. Determine the
mass of the stone using principle of moments.

Reading of the centre of gravity of the metre rule = cm

mass inserted on | distance betweemknown | distance between unknowm |' unknown mass:
:T- the weight hanger | mass m, andthe fulcrum | mass m, and the fulcrum
= ]
m, (g) d, (cm) d, (cm) ll'l1=g‘i (B
2
12
y
3.
Average unknown mass
Result
e Mass of the slone = g= kg
Precautions
e Check that moment bar is exactly horizontal,
Discussion
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EXPERIHIENT 2

HOOKE’S LAwW
Aim of Experiment

Hooke’s law apparatus, set

of known masses (weight box), ruler or metre stick
Theory

When an elastic body such asa spring is strelche
spring is proportional 1o the applied force that
The amount of elongation is also called extens
Hooke’s law is formally stated as follows,

glnngusl.l'reelnstie!ilnitofabodyisnutuwedbd.ttlesminpmdudhplmﬁmdhltmumingit-
In symbols, Fe<x (or) F =k x

d by a load (or) a force, the amount of elongation of the

produces it as long as the elastic limit is not exceeded.
lon.

w!:.mFislhtIppﬁﬁdfmu(ut]Sﬂmxhtbentmsinn(u‘}mIinlnst a constant. For a spring,
k is also called spring constant. The unit of k is N m.

Figure 1 Hooke's experiment apparatus

Procedure .

Assemble the apparatus as in Figure l:

Measure the length of unstretched spring. .
Hang a mass m, on spring and record the length of the extended spring.
Repeat the step 3 for different masses. (m,, m,)

Calculate the applied force for different masses.

Construct a data table and draw 2 graph of extension versus load.
Calculate spring constant k from the slope of graph.

il i Bl ol



Length of unstretched spring I.= — cm
. spring constant
Sr. mass load length of stretched spring | extension
No k= f_ {N cm.l]
Average spring constant
Result
e The spring constant k is _ _Ncm'.
e The spring constant k from the slope of graph is Ncm'.

Precautions
* The load must not exceed elastic limit of given spring.

Discussion



EXPERIME
SPECIFIC MENT 3

AT CAPACITY OF COPPER
Aim of Experiment

e To determine the specific heat capac;

ty of copper.
Apparatus
Calorimeter, beaker, thermometer(0 1o 100 °C), copper block, bunsen burner, stirrer, balance
Theory
The specific heat capacity of a gy

The specific heat capacity .- _A0
; - . mAT
where c is specific heat Capacity, m is mass of substance and AT is temperature change.

If the mass of a Subﬁlﬂnﬂeigmandﬁsspnciﬁ:hmupmityisc, the amount of heat required to raise
temperature AT is m ¢ AT,

The amount of heatis AQ=m c AT

where AT is the temperature difference between the final and the initial temperature.
The law of heat exchange states,
When heat is transferred from one object.to another object the total heat lost by one object is equal to
the total heat gained by the other object.
Suppose that heat is transferred from an object A at temperature Tﬁmmmuubjmi}a:mm
T, In this case, the system consisting of two objects A and B must be regarded as an isolated system.
When final tempereture T of the objects are the same, no heat is transferred.

Heat lost by object A, ﬁ-Q-. =m, EA{TA" T)= m, c.t{'ﬂ'r}a

Heat gained by object B, BQ =My 6y (T—Ty) = myc, (A7),
According to the law of heat exchange; AQ,_ =40,

m,c,(&T), = my, c;(AT),

Figure 1 (a) copper block in boiling water (b) copper block in calorimeter

5
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Procedure

Measure the masses of calorimeter m,, cupper block m_ and water m_ (10 fill the Eﬂ]urml:tn)
using the laboratory balance.

2. Fasten the copper block with a light string and hang it inside the beaker without touching
the wall.
3. Heat the beaker until the water boils and measure the temperature 7, .
4. Fill the calorimeter with water at room temperature. A few minutes later record the temperature
of calorimeter and water T
3. Quickly transfer the copper block which is immersed in the boiling water into the calorimeter. Stir
well and continuously for a little while (till the temperature becomes steady), then note down the
temperature of the mixture 7.
6. Calculate the specific heat capacity of the copper sample c_.
Mass of calorimeter m, _kg
Mass of copper block m_ _kg
Mass of water m_ kg
Initial temperature of calorimeter and water £k B
Initial temperature of copper block T
Final temperature of mixture T &
Specific heal capacity of calorimeter (given value) c, Jkg'K™!
- (m.c '+ mﬂ‘!‘)(’} = TH]
Resuit : : Tk 'K
e The specific heat capacity of copperis ________Jkg
Precautions _
e The wmuslhcsubkwhﬂl:mﬂmg.
ill of water.
e stplmgmmbobhmll dip in water but not touch the walls.
e The z ¢
« Extreme care is necessary to prevent the heat bumning of students.
Discussion
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D IN AIR :
Aim of Experiment USING A RESONANCE TUBE
[ ] Tﬂ dﬁlﬂl‘l‘l‘llm‘. l-h'ﬂ ""Elﬂl:ity Df Eﬂund

aratus N Bir at room lemperature using a resonance tube.
App

Resonance tube apparatus, tuni
metre rule, rubber pad g forks of known frequency (proferably of 480 Hz and 512 Hz),

Theory

When & wb_rnhng tuning fork of known frequency f is held over the top of o resonance tube with
adjustable air column, a standing wave pattem could be formed in the tube. At the proper length of the
air column, 8 superposition between a forward moving and reflected wave occurs in the tube to cause
resonance. This gives a very noticeable rise in the loudness of the sound. At resonance, a node must
be formed at the closed end (water surface) and an antinode must be formed at the open end. Let the
first loud sound be heard at length /, of the air column. That is, when the natural frequency of the air
column of length I, becomes equal to the frequency of the tuning fork, the air column vibraies with the

maximum amplitude. However, the antinode at the top does not coincide exactly with the top of the
whe It is therefore, necessary 1o include end correction c.

i=J',+.': (n
4

where ¢ (= 0.6 r, where r = radius of the glass tube) is the end correction for the resonance tube
and 1 is the wavelength of the sound produced by the tuning fork. Now on f}n-lhtr lmgthqmi of the
gir column, the second resonance can be heard at length I, of the air column in the tube. This length L,

32 e @
4

: r i
Subtracting Eq. (1) from Eq. (2) g1ves ==hsh
Tﬁﬂs.ihtvclnﬁtyufsmmdinlh*nlmumtmpﬂtm(v-ﬁ}wﬂuldb:u-z_r{!t—fl}

- ,::11,,:

! YIE

Figure | The resonance fube e
I
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Procedure

Set the resonance tube as vertically as possible.
Read the room temperature with a thermometer.

Physics

N_ulc the frequency of given tuning fork.
Fill the water in the tube up to its open end.

Gently strike the given tuning fork on s rubber pad and place the vi

about 1 cm above the open end of the tube.

Slowly loosen the pinch cork to let the water level fall in the tube very s

Practical Physicg

brating tuning fork horizontally

lowly and notice the

At a certain length of air column, a loud sound of resonance will be heard. Close the pinch cork

and measure the length of air column . \
After getting the first resonance, continue the procedure steps 5, 6 and 7 to obtain the length [, of

T=

Frequency of first tuning fork, f =

l.
"8
3.
4,
5.
6.
X increasing loudness of the sound.
8.
the second resonance,
9. Calculate the velocity of sound.
10.
Observation
l. Room temperature,
2.
3.

Frequency of second tuning fork, f, =
Determination of length of the resonant air columns

°C
Hz
Hz

Repeat.the above procedures by using another tuning fork of different frequency.

velocity of sound

- of Sr. first resonance second resonance
tuning fork > 7 tom) R
I(HZ} - ! 2 p= zful__j-l) {ms“}
1
2
|
2
(i)  For first tuning fork having frequency, f = Hz
Velocity of sound in air, e
(ii) For second tuning fork having frequency, /, = Haz
Velocity of sound in air, )

Result

e The average velocity of sound v in air at room temperature =

Precautions

Discussion

Resonance tube should be struck on the rubber pad.

Tuning fork should be vibrated gently by a rubber pad.

Prongs should be vibrated in a vertical plane above the end of tube.
Vibrating prongs should not touch the tube,
Do not strike the tuning fork repeatedly on the rubber pad.




- EXI‘ERIMENT 5
L’S
Aim of Experiment LAW AND REFRACTIVE INDEX

When light passes from ope mediwm i
b ium : _ ‘

t the surface, it is “bent” op under mt: = ufg':‘;:‘:i\‘. dlﬂ'_l:MI T“m ot an ﬂFﬂEk other than normal
- Ireclion, as illustrated in Figure.

Figure 1 Refraction of light in semi-circular glass slab

This bending, or change in the direction of the ray occurs only at the interface between the two
materials. Snell’s Law states that the ratio of the sine of the angle of incidence to the sine of the angle
of refraction is a constant.

That constant is the refractive index » of medium through which the refracted ray passes.

For refraction of light from air to glass, the refractive index of glass is n'ﬂ% -

where i = angle of incidence
r = angle of refraction
y= refractive index of glass

Procedure : : :
I. Place semi-circular glass slab on white paper and trace an outline around it. Draw a line normal

at the centre of lane surface of the glass block. . .
2 Stl'ik:::ay of II:gJ:t from a light source (laser pointer) at a spec:ﬁeq angle to the centre of plane
surface of the slab. The incident ray and refracted ray should be easily seen.
Mark the points to indicate the incident ray, the reﬁ-acteq ray and the point of incidence.
Remove sz-uimular glass slab and carefully trace the incident ray and refracted ray.
Measure the angle of incidence and angle of refraction.
Repeat for other angles of incidence.

S
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Fracucal ruysics

S:' mgl:‘mﬂﬂﬂ Bﬂgl: :'df;;i:cﬂ;ﬁﬂn sin i sin r ”mu:i;":iii’?_ﬂfslm
1. 5

2

3.

4.

5.

Average refractive index
Result

o The refractive index of glass is

Precautions

* Do not move the glass block once its outline has been drawn.

: iated with measuring angles using the protractor.

Discussion

10




FOCAL LE EXPERIMENT 6
Aim of Experiment NGTH OF A CONVEX LENS

e« Tofind the ) 3
'mage distances formed in ac
onvex lens for various object distances.
Apparatus
Optical bench, a thin convex leng

(or) object pin, image pin @ lens holder fitted in a stand, screen, light source (laser pointen),

Theory

e position, . .
PT:si::nn nfm:::;::::dsm of the images of an object formed by a thin convex lens depends on the
of images: (i) real inmge;;:c studicd using sign convention and ray diagrams. There arc (W0 ;Pﬁ
at a point and can be sharply f:n:::dfomﬁ by the light rays which afler refraction actually intersect
rays which afier refraction appear to :?v:;:m“:ﬂ (:Ii‘};-vir:‘unl images (they are formed by the light
point an cannol be formed on a screen).

The lens formula relates the object distance (x), image distance (v) and focal length -

Figure | Formation of image by convex lens

Procedure
Light source and screen method ; : ! : v
focal length by focusing the image of a distant object (building, trees)

1. Find the approximale
wn in the diagram using the convex lens.

on the screen. 55
; ilic equipment as
2. Assemblc ilic €q a?:cccnain point (beyond 2F, at 2F, between 2F and F) from a convex lens

3. Place light source 8t 2 ¢
object distance. 7 3
and measure the 00) 0 receive a sharp image on it.

: ion of the screen
: :‘ldj:: ::I::f:la:c distance and calculate the focal length of the lens
" procedure for other object distances.

6. Repeat the above

e

11
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Physics

cm

-

Approximale focal length of conves lens :_______—:__--'-""

Sr. object distance

image distance

No. ;
u (cm) v (cm)
st
I. e
2. )

il

__ﬂ#
Average focal length

foc

=_‘_f£—i:cm)
/ ut+v

Result

e The focal length of convex lensis

Precautions
1. The lens must be upright position.
2. Measure the distances carefully.

cm.

3. The image formed on the screen must be as sharp as possible.

=50 1

Discussion




Aim of Experiment OHMJS LAW

To verify .
» To verify Ohm’s Jyy gn e
lCmine

aratus the res;
ApP € Tesistance of & metal wi
re.

ammeter, voltmeter, rhege ;
sla

nichrome wires of differ {or) POlentiom
Nt lengths (hey eier, dry cell (or) battery (or) power suppl
y, metre rule,

| ting wire f :
Theory Or electric stove), connecting cables, phug key

ne of the fu
One of the ndamental laws in electric:
Clionship) BatvEn ke i ecinicity is Ohm's law
"Ll
Therefore the resistance R i w.ri’::: : |
: 1Y
gs the temperature 1s constant

s : Accordi : there is a linear
I’ BCross a circuit element a:: lt:ec::tr::n:a::;mn l;::lllgh
g 1.

cd as a Co i
nstant ind
In - independent of the
cquation form, Ohm’s law s / = -} vollage and the current as long

where "= yvoltape .
. -:;um-:; ;Dp'l_wd across the circuit clement and has Si
ow |
R = resistan i lhfﬂugh the circuit element and has S:m“‘t.f “ﬂm“ o
ce of the circuit element and has SI unit of oh T;': 4 o
m (£2)

Equation 1mpli ; :
quation implies that, for a resistor with constant resi
proportional to the voltage across it nt resistance, the current flowing through it is

P s 1
G L T W
e - ﬁ"f'?r" e o L P RN

— Nt g

Experimental arrangement and circuit for Ohm's law

Figure |

andﬂmpuwermpplyluﬂtl]singlht

Procedure
rheostat and resistance

|, Initially set the rheostat t0 {he maximum resistance,
connecting cables, ammeter and voltmeter (multimeters), pOWer supply.
wire, set up t c'rcuitasshuwniﬂﬁsu“’-

sietp thew ;mlihhtwlnnet:rmd_s 1.0 V. Read the ammeter

% Tumn < supply and adjust the rheostat
on e pENAERE :ding c { in the table.

and record the correspo B ading of 2
Repeat step 2 for voltmeter wire and average value of resistance.

Calculate the resisiance of 2 wable.

Plot the voltage VErsys current data In J":J:}":: his value with the average value
Find the slope: which give the reciprocd [ags

of resistance from t

on LA o et



s renan hygiey

Grade 1] Physics
Sr. voltage currenl R (£2)
No. ¥ (V) I (mA)
| |
2. 2
3. 3
4. 4
3. 5
Average value of resistance

Result
* Average resistance = 0
AV

. Frmngrapinmciproca]ufslupe=ﬂﬂg = Q

Precautions

e Initially set the rheostat to the maximum resistance, and the power supply to 0 V.

o Current must be as low as possible for undue temperature rise.
# Care must be taken to connect the correct polarities of the meters in the circuit. Electrical

connection must be tight and secure.
 Disconnect the battery while not experimenting to avoid the unnecessary leakage of power.

Discussion
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Alm of Experiment LOGIC GATES
» To construct and verify th
gate) using switches, € lruth table of three basic logic gates (NOT gate, AND gate and OR
hppirl“l!

: 1.5 V battery, connecti : .
LEDs “eling wires, simple switches
Theory

pifferent types of logic gates can be bui : :
(es can be built up using switches, "':ifmm different arrangements of electronic components. Logic

. Sl stors and transistors, but ae o e

io use small integrated circuits (ICs). Each circus rs, bul nowadays it is far more convenicn
i Rl o circuit has all ?

connected together on a liny piece of silicon, The all the nmes:m?elmlc cumpun;rlRts ;:eady

NOR and NOT (inverter) gates, five common logic gates are AND, OR. NAND,

AnAND gate can have two or more inputs and performs what is known as logical multiplication. But,
an AND gate can have any number of inputs greater than one. An AND gate produces a HIGH output
only whea all of the inputs are HIGH. When any of the inputs is LOW, the output is LOW. Therefore,
the basic purpose of an AND gate is to determine when certain conditions are simultaneously true, as
indicated by HIGH levels on all of its inputs, and to produce a HIGH on its output to indicate that all
these conditions are true. For a 2<input AND gate, output X is HIGH only when inputs A and B are
HIGH: X is LOW when either A or B is LOW, or when both A and B are LOW.

The AND gate is implemented by connecting two switches together in series shown in Figure 1. Bath
switches must be closed for the lamp to light up.

-
ut =

(a) Logic symbol (b) Electrical Circuit

is known ica ition. But, an
An OR gate can have two or more inputs and performs Wh:;:wpm::;sn HlIGH on the output
OR = umber of inputs greater fheg anc, AS f the inputs are LOW. Therefore,
Bate can have any BT -y, - gutput is LOW only when al of the inputs are LOW Thersbe
When any of the inputs hen one armorc of its inputs a7 !-IIGI-:}H uni lumpwdmmmHmai“F'm R
ml- B e fion Nora 2Anpt OR B0, OPL iﬁi}nm Aand B are LOW.
Hmumffﬁf:ﬁ:m A and B are HIGH: X 18 LORES

15
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es logether in parullel shown in Figure 2. They,

e

Cutpul al
F= R

;li'heiDH ngm: IS implemented by connecting tWo switch
1e famp lights if cither of the switches is closed.

[T =

Y=AB

(b) Electrical Circuil
gate

mentation. The inverter
0and 0 to 1. Whena

(a) Logic 5. nbol
Figure 2 Logic symbol and electrical circuit for OR
inversion or comple

f bits, it changes 1 10
ppear on its output. When a LOW level

The inverter (NOT gate) performs the operation called
changes one logic level to the opposite level. In terms ©
!-"GH level is applicd to an inverter input, a LOW level will a
15 applied to its input, a HIGH will appear on its output.

A Output Rﬂ B L
- Input YRk T \}A : gt

(a) Logic symbol (b) Electrical Circuit
Figure 3 Logic symbol and electrical circuit for NOT gate

Procedure
To verify the operation of AND gate.
1. Turn off both swilches.
9 Connect the electrical circuit shown in Figure 1(b).
3. Manipulate the switches [switch on (logic 1), switch off (logic 0)] 1o verify the :
of the AND circuit. ] fy the correct operation
4. Observe the LED condition and fill the result in the truth table. Fo . :
up, regard as 1, and if the LED lights off, regard as 0. SExtinplcKithe LED ligitt
To verify the operation of the OR gate.
1. Turn off both switches.
2 Connect the electrical circuit shown in Figure 2(b).
3. Manipulate the switches [switch on (logic 1), swit : : '
of the OR circuit. gic 1), switch off (logic 0)] to verify the correct operation
4. Observe the LED condition and fill the result in the truth ta . .
up, regard as 1, and ifthe LED lights of, regard as 0, ble. For example, if the LED lights
For verifying the operation of the NOT gate,
5. Tum off switch .
6. Connect the electrical circuit shown in Figure 3(b).

16
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1 Mﬂnipuhtﬂ the switch {Ewil '
of the NOT circuit. ch on (logic 1), switch off (logic 0)] 1o vernify the correct tion
o Observe the LED condition and il the result

up, regard as 1, and if the LED lights off in the truth table. For example, if the LED lights

regard as ().
p_;stl'll
.ﬂND g‘al;cr
—y B OR gate NOT gate
— S A B X A 4
0 0 0 z
0
L 0 1 0 .
1 0 1 0
1
1 1 1 \
precautions

. Connect carefully the correct polarities of LEDs.
. Connections should be correctly.
o (Connections must be tight.

Discussion
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