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Experiment 108: Transverse Wave - Frequency of Vibration
CONCLUSION

A transverse wave 15 a wave in which particles of the medium move in a
direction perpendicular to the direction that the wave moves, Transverse waves ane
alwavs charactenized by particle motion being perpendicular to wave miolion. The
experiment shows a standing wave where a standing wave pattern is a vibrational
patiern created within a medium when the vibmational frequency of the source
causes reflected waves Irom one end of the medium to interfere with incsdent
waves from the source.

The experiment has showed that the tension of a stnng affects the Mregquency
and number of segments yiclded by the stning which also tends 1o be
cormmespondingly dependent on the linear mass density of the string.

Based on the results in the experiment. it clearly shiows that the tension is
directly proportional 1o the frequency and inversely proportional 1o the number of
scgmenis. As fension increases, frequency alse increases. As temsion increases,
niimber of segments decreases, This can be denoted by the formulas:

1 T n T
F=54e f-ﬁ.JE

Furthermore. the second part of the experiment shows the relationship of the
diameter of the stnng. its linear mass density (o ihe number of segments and
frequency. As linear mass density increases, number of segments increases amnd
freguency decreases. Therefore, linear mass density is directly proportional to
number of scgments and inversely proportional 1o frequency. The formula in the
manual was the same (o the data gathered.

Sources of error were wrong measurement of the length of the total number
of segments since you cannot place the meter stick near the string for it will affect
the movement of the wave. In addition, we must count the number of scgment after
il passes the sivlus because the stylus is affected by the clip that connects the stnng
vibrator to the stylus, Two, we must also consider the measurement of the length of
string with complete number of scgment. Last, we must check the different
relationship of frequency to the segment, tlension, lincar mass density and length.

Waves Calculations | 1609
Winvalangth, Fraquency, und Wares Spesd v=FfxA

Wkan i T el B vk ! plipming v
L A v with o warvabongth o | m imd o fraguoncy of S350 Hr.
I N with o wavsbeagt of 00D = and o fraqeancy of 3000000 Hr IR0,
2 & wth i bt o 0.5 m il i o o] B0, B0 M Da3"1.

Wka i . mavalasg el o' T Folowing wvcl
4. A mivi ot i Fafaiscy B 50000 B, Miealing i S0 = .
& B wwvawith o froquesce of & 3™ B, frovmling of B0 ms.
B, A itk i fraguinty BF 20000 We, iriilieg 4 B0 '
WaF it Hhit frequiney of S folieing srane’
T Awiieh wth o wavaleagth of 0D, g 0 00T a5y,
T TRRSRSTE [ S IR S————
A A g ek o 4 G000 T s, raeliag #3007 s g,

Fragaunsy f=1/T
AT ol T Prifeivaly Mg P g rieid
L M v with o Foma parind of 1 g
I vl it @ P bl o OLOS 4
B erva with i Fima patind of O 5080 % g

W g it o o 3 ko ° Tha Frogpasmay &0,
4, 455 HaF
5. MUEH0 HeF
b, GEIRS

Refrsction n=cinifeinr

s i imax of ha following r
L sl of imsilanid: 30.0°, hapin of rtractios: MLE*,
I Aagie of ingideac #4507, Ragly of refrasfiom, T8.0°
2 Ragls of imsatanid: 40,07 Ragls of rafradfion: 2077
WP i i amgi. f rrac fom i tha Folipwing citsationcl
A, Light srturing ghist (n » 150 with b dnghi of Incibanta o 15,0,
B Lighd pripring sl [z T4 with am angly of Iscifance of 23,00,
B. Light erfvng wirter is v L51 with se sapln of bchionce of $7 5%

Eritl Angle gine=1/n

i — e ——

puson : Raflection, nefraction and wave fronls s

R S

JeZah, Luws dm piae splyermnm
L LE e,

s

= ¥ mwienar w e m e e FE P Gy e s

B o P N S

B L s et - —t e
e

e ]

e s e we o e e

T PR T iy B e b e S s

4 FOl e pry B b v wde rT e e
= ey

e T ]

v LA AN I3 L W S S g S

[P -

4 Mhpmre e e m e

Wy s rwrdie] =isees pnmem ppep pd gl Teegremsan ey eeen e gy Smspte
R R B WREAa B | PR a0 Pt S B

B —rrr oy e e
Em e s b s faere v s on dares e b

Treucheng s=d learmirg

g

o B et o S 6 S . il Sl " e 8 ol
1 s e . ks el P T il Tl

= Farr e e e A e P s e ey B e
ey e

W g R T P AL RSN S I R Sl EARS I W I R 5 T
B I e P

T R S T S T B S [ )l s Sl Y ek
o B e s e P W R

= L P e TSR § R ST T P L A e e
ey e T P S e T T S8 & e S el
[ S —————

Carassam gy

- T el sl s - e
-
e e TR N T D

r i— d—— d——— b 0 R 0

N g ) Wyt 4B [0 [

T M ke S ) L 8 W . e g L . et e S 4

= Sl By s b e e o b e P e e By B e e b e
e o | G R T T W e @ P

sy g

L] T . i P TS T e e
e el S e e e ot e o vt S v P ey e Pl e ] g
B el s e B -
i b i e . s

Ff e B pp S e b e Ln ) e g e b S e b d peey e s
e e Y e e  Fn e e by e e

M R Bd S E e ey R e ] o Ty e S e g SR mpee
R e e L e
e ey R e e p b e e b B

Aesn ek i e e

e AR LE NN

e e T s LB e e ;
B T PR B o Y MR S T T PR S RS S e |
- —-\1,":".:_ )
3 P et | B sl ] By o B i b el e BT - "
[ ————— [np— e
A, L ety B P W e, BY 5T y =
= Ay S e L 8 R MRS S P ey
P s e A . b S P R . L M S m takay
O e L]

e e kLI LN e B — iy
L s B I -—'l\ SR /
7 e

A P Ve Tawew fan £ e ey — 1 A Bl P T St fars (L} e ey =

FOLLOW-UP VOCABULARY EXERCISES
What Physics Taught Me About Marketing

TED

Match the words with their dafinitions and use tham in tha seniances:

1. VENTURE (n) A [ideas, opinlons, of actons) completely
differeni and opposed 1o sach olher
2. VENLUE (n) B o desiroy o deleal somalhing or

Somecns comgiatety

3. DISPROVE (a hypothesis) (v} C. 10 gradualy make someona of somathing

less strong of efective

4, UNDERMINE (v) D. 1. not wall known and wswally nol wary

imporiant 2 difficult to enderstand

5 BLOW SB/STH OUT OF THE WATER |
(IDIOM} E. a e business activity

6, RECALL (n, v) F. prove that sth is wrong or not b

T, OBSCURE (ag) G. a place where an oanized mesing,

concan eic takes place

£ SCREW UP (n} H. a man who has sexual relationships with
miany diffecent woimen
9, AIRBRUSH (v) I, informal a mistake oF an &mor

10, EMBRACE (v) 4, o aler or conceal (a pholograph or detad

B0 i

Physics question on waves. Question and answer on wave.

VIOLETINDIGOBLUEGREENYELLOWORANGERED3. Bending of light as it travels from one medium toanother.2. Reflection on a smooth surface.3. Reflection on a rough surface. OPAQUE :- Opaque objectsdoes not allow thelight to be transmittedbut absorb allthe light. TRANSLUCENT :- These objectsallow some partof the light to

betransmitted. TRANSPARENT :- They allow thelight to be transmittedthrough themwithout any absorption.ULTRASOUND:- It is the frequency of sound greater than 20,000Hz.EARTHQUAKE:- Earthquake takes placewhen the rocks or the tectonicplates in the Earth’s Crustor the upper Mantle Movesdue to forces inside the

Earth.SEISMOLOGY:- Seismology is the study ofSeismic Waves.SEISMIC WAVES:- Seismic Waves are the shock waveswhich originate when the forces insidethe earth moves the rocks orthe tecctonic plates. They are used in camera. CONVEX LENSCONCAVE LENS1. Itis a converging lens2. They are used in communication.2.They are used in
satellite TV.3. They are used in cooking.4. They are used to carry mobile phonesignal. DISADVANTAGESI. It has a real focus4. Sun also emitssome microwaves.PROPERTIES1. Exposure to a low dose of Gamma Rays can causegene mutation, DNA damage and even cancer.3. Exposure to a high dose of Gamma radiationcan caused killing of the

cel. HOW X-RAYS WORK ?X-rays are passed through the body.The X-rays passes through the soft tissues but areabsorbed by the bones and harder tissues.The X-rays that pass through the softer areas reachthe detector and appears to be black whereas therays that are absorbed do not reach the detectorand appears light in the image.If any organs
containing softer tissues needs to bephotographed then patient is given a contrastingmedium like Barium which becomes a good absorberof X-rays and helps the photography of that organ.The detector contains the charged coupled device CCDwhich converts X-rays to light which then creates electronicsignal which are used by the computer to make
a digitalimage.ULTRA VIOLET RAYSSOURCE]1. They are electromagnetic wave whichtravelswith the speed of light.2. They have wavelength greaterthan infrared light but smaller thanRadiowaves.3. They have a lower frequency thaninfrared light but greater thanradiowaves.4. They are found between Radiowavesand Infrared Waves.USES1. They are
non ionizing andharmless.2. They are partially reflectedat the boundaries betweendifferent tissues, so theycan scan even the soft tissues.USES1. Used to correct short sightl. It is a diverging lens. 2. These waves travelthrough the Earth and also across its surface. ELECTROMAGNETIC SPECTRUM:- It is the spectrum with all theelectromagnetic
waves arrangedin the order of the increasing wavelengthor frequency.FOCUS:- PrincipleFocus orFocal pointswhere theparallel raysmeet orappears to meet.LENS:- They are used to refract the light and forms theimage of anobjects. The TectonicPlates causes Earthquake.SEISMIC WAVESEarthquake takes placewhen the rocks or the tectonicplates in
the Earth’s Crustor the upper Mantle Movesdue to forces inside the Earth.Seismic Waves are the shock waveswhich originate when the forces insidethe earth moves the rocks orthe tecctonic plates. They can also lead to skin cancer.3. They can also lead to blindness.VISIBLE LIGHTSOURCEL. It is a diverging lens.FOCAL LENGTH:- The distance



betweenthe focus and thecenter of the lens.Disclaimer:I have tried my level best to cover the maximum of your specification. Sun and lamps emits light2. It is also good to time yourself while doing these questions so that you can work on the speed as well.P12-Electro Magnetic Waves X-Rays are highly ionizing2. This is the quick revision to help you
cover the gist of everything. Used to correct long sight. CONCAVE LENSmages formed is virtual, uprightand smaller than the object. CONVEX LENSKEY TERMSWaves:- Waves are oscillations or disturbance thattransfer energy from one point to another. TRANSVERSE WAVES:- In transverse waves, the oscillations moveperpendicular to the direction
of the wave.CRESTS :- It is the height of the wave. AMPLITUDE :- It is the maximum displacementof the wave from the meanPosition. LONGITUDNAL WAVES :- In longitudnal waves, the oscillations moveparallel to the direction of the wave.FREQUENCY :- It is the number of wavespassing each second.It is measured in Hertz (Hz)WAVE SPEED:- It is
the distance travelledby the wave each second. TROUGH :- Troughlt is the depth of the wave. TIME PERIOD :- The time it takes for onewave to travel. WAVELENGTH :- The distance betweentwo consecutive crestsor trough.REFLECTION :- Reflection is the phenomenon of bouncingoff the wave when it hits a medium.eq: Reflection of light wave when it
hits a plainMirror.REFRACTION :- 1. It is used in microscope,magnifying glass6. In case you spot any errors then do let us know and we will rectify it.References:BBC BitesizeWikipediaWikimedia CommonsImage Source:WikipediaWikimediaCommonsFlickrPixabay Make sure you have watched the above videos and are familiar with the key definations
before trying these questions. The rays actually meet where the imageis formed.2. The rays happen to meet wherethe image is formed.eg Images of the cinema TYPES OF REFLECTIONREFRACTIONBending of light as it travels from one medium to another.Light bends because speed of light is differentin different medium.If the light is travelling from
rarer to denser medium thenit bends towards the normal. They are electromagnetic wave which travelswith the speed of light.2. They have wavelength greaterthan X-Rays but smaller thanViolet light.3. They have lower frequency thanX- Rays but greater thanviolet light. USESThey are uses as fluorescent markersor fluorescent lamps which contains
thechemical which converts UV Lightto Visible Light. DISADVANTAGES1. They are used in optical fibresfor communication.2. They are used in remotecontrols.3. They are used as infraredscanners to detect heat producedby the body and unhealthytissues4. It is the only part of thespecturm which is visible. PROPERTIES]1. It is made up of 7 colours2.
They can also lead to skin cancer.3. They can also lead to blindness. MICROWAVES The water in the foodabsorb microwaves andbecome heated and heats thefood preventing the microwavefrom heating as it has no water.SOURCEThey are emitted as Cosmic MicrowaveBackground Radiation. It is thinner at the center than at the edges.3. It has a
virtual focus4. These waves travelthrough the Earth and also across its surface.The Earthquake are detected by Seismometer.The focus is thepoint from wherethe Earthquakeoriginates.Seismology is the study ofSeismic Waves.The nearest point on the surface of thefocus is the epicenter. SEISMIC WAVESP-WaveS-Wave- They are longitudinal-
They are faster than other waves.- They can travel throughsolids and liquids.- They can pass throughliquid outer core.- They are transverse- They are slower than other waves:- They travel through solids only- S-waves cannot pass through the liquid outercore.Shadow Zones are the placewhere no P and S waves are detected.S
shadow zones where no S waveand only P waves are detected.P and S Wave travel through the Mantlechanging directions with depth.P waves refract at the boundary between mantle and outer core.S waves being transfer do not travel through liquid outer core.1l. Liquid Outer core under the Mentle.Shadow zones are detected as P waves refract
twice.Once while entering the core from the mantleand leaving the core from the mantle. The Transducerdetects the waves reflected from the tissues and theimage is diplayed on the screen in the form of scans.SONARUItrasound waves are used to measurethe depth of the sea or find the obstacleunder water.In SONAR, ultrasound is sent to
determinethe depth or find any object.The time taken by the sound to come back is notedfor the known speedof sound. STRUCTURE OF THE EARTHThe crust and the upper mantle cracks andforms the tectonic plate. Image can be obtained on a screen.1. Image cannot be obtained on a screen2. They are uses to disinfect foodand surgical equipment.2.
It is used to kill cancer cells. Sincethe refraction is further away forming shadowzones it suggests a liquid outer core under the mantle.2. Solid Inner CoreWeak P waves in the shadow zones caused by therefraction of P waves while crossing the boundarybetween outer core and inner core.Long (L-waves) travel the slowest.They happen only in the
Earth’scrust and they cause more violentmovements. ELECTROMAGNETIC SPECTRUMIt is the spectrum with all theelectromagnetic waves arrangedin the order of the increasing wavelengthor frequency.Electromagnetic waves are electricand magnetic disturbances that transferenergy (no matter)from one point to another.All the electromagnetic
waves travelwith the speed of light-3 x10 8m/sThe frequency and the wavelength canbe given by the formuale :- V= FAELECTROMAGNETIC SPECTRUMMNEMONICGAMMA RAYSSOURCEGamma rays are produced whenthe radiactive substance emitnuclear radiations. PROPERTIESThey have the lowest wavelength.They have highest
frequency.They travel with the speed of light. USES1. Page 2 WAVESTransverse and Longitudnal WavesProperties of WavesReflection of WavesRefractions of WavesSound WavesUltrasoundElectromagnetic WavesLensesBlackBody Radiation TRANSVERSE AND LONGITUDNAL WAVESWaves are oscillations or disturbance that transfer energy from
one point to another. TRANSVERSE AND LONGITUDNAL WAVESTRANSVERSELONGITUDNALPROPERTIES OF WAVESWave Speedlt is the distance travelledby the wave each second.Crestlt is the height of thewave.Amplitudelt is the maximum displacementof the wave from the meanposition.In the example it is 5 mFrequencylt is the number of
wavespassing each second.It is measured in Hertz (Hz)F = 1/T 1/4=0.25H3WavelengthThe distance betweentwo consecutive crestsor trough.Time PeriodThe time it takes for onewave to travel.In the example, one waveis completed in 4 second.Troughlt is the depth of the wave. WAVE SPEEDREFLECTIONIt is the line perpendicularto the surface
where reflectionoccurs.It is the ray incidenton the surface.Angle of incidence is theangle between the incidentray and the normal.It is the ray which isreflected from the surface.Angle of reflection is the anglebetween the reflected ray andthe normal.Reflection is the phenomenon of bouncingoff the wave when it hits a medium.eq: Reflection of light
wave when it hits a plainmirror. LAWS OF REFLECTIONa) Incident ray, reflected rayand normal are in the sameplane.b) The angle of incidenceis equal to the angleof reflection. GCSE Waves Notes (1)Download nowIMAGE OF A PLANE MIRRORIt is a virtual imageLaterally InvertedUprightThe same distance from the source. REAL IMAGEVIRTUAL
IMAGEL. They are electromagnetic wave which travelswith the speed of light.2. They have wavelength greaterthan Gamma Rays but smaller thanultraviolet rays.3. They have lower frequency thanGamma Rays but greater thanultraviolet rays.4. Their wavelength is about the diameterof the atom.USES1. Industrial Imaging .4. Used in prenatal
scanning.2. Used to determine the depth ofthe sea or the obstacle inside3. Exposure to radiowave can heatthe body tissues.2. Exposure to high dose ofradiowaves can cause eye damageand even cataract. LENSESThey are used to refract the light and forms the image of anobjects. Infrared cameras helpsto see objects in dark. DISADVANTAGES1. They
are produced from the Sun.The Sun is the source of ultravioletrays. PROPERTIES1. You should cover the specification or the textbook thoroughly. 4r < <4ilf the light is travelling from denser to rarer medium thenit bends away from the normal. 4r > 4iThe pencil appears to bebroken as the light isrefracted in water.VISIBLE LIGHTVisble light is a
spectrum of 7 colours VIBGYOREach colour has its own fregency and wavelength.The visible colour of the object will be the colour that is reflected by the object.Opaque ObjectOpaque objectsdoes not allow thelight to be transmittedbut absorb allthe light.eg Book, Translucent ObjectThese objectsallow some partof the light to betransmitted.eg
PlasticTransparent ObjectThey allow thelight to be transmittedthrough themwithout any absorptioneq glassSOUND WAVESThey are longitudnal Waves.Sound does not travel through a medium.Sound requires a medium to travel.Sound wave is characterized by compression andrarefaction.In sound waves, particles vibrate parallelto the direction of
the wave.The speed of the sound wave is 330m/s.Human hearing range20 Hz to 20,000 HzIn Echo sounding, high frequency sound waves are sent to determinethe depth or find any object.The time taken by the sound to come back is noted for the known speedof sound.S = vt/2ULTRASOUNDIt is the frequency of sound greater than 20,000
Hz.ADVANTAGESI. It diverges a parallel beam of light on refractionthrough it.5. Used in some telescopes6. But this is not the alternative to the textbook. When the white light is passedthrough the prism, it can give thespectrum of colours.USESLight is used in a camera to takethe picture.Light is also used in Light MicroscopeLight helps to see the
object.Light waves are also used incommunication. DISADVANTAGESTo0 much exposure to visible lightcan lead to cancer, blindness andskin damage.INFRA RED WAVESSOURCEAII the hot objects like Kettle, Toaster,Radiator emits infrared radiation. PROPERTIES1. Exposure to microwaves can heatthe body tissues.2. Exposure to high dose
ofmicrowaves can cause eye damageand even cataract. RADIOWAVESSOURCERadio waves can be generated by natural sourcessuch as lightning or astronomical phenomena; orby artificial sources such as broadcast radiotowers, cell phones, satellites and radar.PROPERTIES1. They are electromagnetic wave whichtravelswith the speed of light.2.
They have wavelength greaterthan visible light but smaller thanMicrowaves.3. They have a lower frequency than visiblelight but greater thanmicrowaves.USES1. They can cause sunburn and suntan2. Shorter wavelength X-rays areused in X-ray therapyto kill cancer cells withoutdestroying the healthy cells.2. Longer wavelength X-rays are usedto
photograph the internal structureof the body. DISADVANTAGES1. Ingamma treatment, the cobalt 60 isused to direct the gamma radiation tothe cancer cells and kill it withoutaffecting the surrounding tissue. DISADVANTAGESI. It is a converging lens. CONCAVE LENS:- 1. It crossesthe body and reflected from the tissues. Detecting flaws in metal
castings.water.USES OF ULTRASOUNDULTRASOUND SCANNERTransducer sends ultrasound waves. It converges a parallelbeam of light on refraction through it5. They are electromagnetic wave whichtravelswith the speed of light.2. They have the highest wavelength.3. They have the lowest frequency.USESThey are used in communicationto carry
TV, radio and mobilesignals.They are used in wireless connectionand bluetooth connection.DISADVANTAGESI. It is thicker at the center than at the edges3. Gamma Rays are highly ionizing.2. Exposure to low dose of Gamma Rays can causegene mutation, DNA damage and even cancer.3. Exposure to high dose of Gamma radiationcan caused killing
of the cell. X-RAYSSOURCESThey are produced by stoppinghigh speed electrons. PROPERTIES1. They are used in camera.CONVEX LENS:- 1.
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