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Abstract

In this study, it is aimed to determine some basic concepts and misconceptions about force and motion that pre-
service science teachers encounter in physics and science courses. Misconceptions are thought to be one of the
important factors that make conceptual learning difficult. Therefore, it is extremely important to consider this
situation during the concept teaching process in teaching environments in order to increase the effectiveness of
teaching. In the spring term of the 2022-2023 academic year, the force and motion achievement test consisting of
20 questions was applied to 64 students studying in the first and second year of Kirikkale University Science
Teaching. In many recent studies on science education, it has been observed that students generally have some
preliminary knowledge on many subjects and these are effective in their subsequent science learning. The data of
the study were analyzed using the descriptive method, one of the qualitative research techniques. A multiple choice
force and motion concept test was applied to pre-service science teachers to detect misconceptions. Then, the rate
of correct answers by the students for each question in the applied test was calculated as a percentage, and
misconceptions were identified by presenting them in a table. In my research, the choices other than the correct
answers were chosen as misconceptions. As a result of the study, it was determined that the students had many
misconceptions about force and motion. Finally, some suggestions were made for researchers, educators and
programmers to eliminate the misconceptions that were detected at a very high level.
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1. Introduction

In recent years, concepts and misconceptions have a wide place in studies on science teaching. An effective science
and physics education can be possible by learning meaningfully at the level of concepts instead of memorizing
information. Concepts; are common names given to groups when entities, events, people and thoughts are grouped
according to their similarities (Kaptan, 1999). The concept is not concrete objects, events or entities, but abstract
thought units that can be reached by gathering them under certain groups. Misconception is completely different
from scientific error. Because the individual who has a misconception often defends his/her thought as
scientifically correct. Misconceptions are ideas and understandings in which people make sense of a concept in a
unique way, but are completely wrong scientifically. In other words, it is called alternative concepts that are
accepted as correct and take place in the non-scientific minds of the individual. Students' misconceptions are
defined as information that is formed as a result of personal experiences, contrary to scientific facts and ideas, and
prevents meaningful learning (Ozkan, Tekkaya & Geban, 2004). Science is at the forefront of the courses in which
concept teaching is important. Since science courses contain many abstract concepts, they can challenge students
in terms of understanding the concepts correctly (Aydogan, Giines & Giilgigek, 2003). misconceptions; students'
interpretation of the concepts they have difficulty in understanding according to their own understanding and their
perspectives on scientific concepts are different from those accepted by scientists (Cuse, 1997). The
misconceptions that students have can continue throughout life, starting from pre-primary education. According
to Ausubel (1963), meaningful learning occurs when a correct relationship is established between the concepts
that students have just learned and the concepts they have learned before. Studies show that students have
misconceptions about basic science concepts and it is inevitable for students to have some misconceptions while
learning some scientific knowledge (Abraham et al., 1992).

In his study, Ozsevgeg (2006) examined the effect of the guide material developed by the students according
to the 5E model on the academic achievement and attitude levels in the teaching of the 5th grade "Force and
Motion" subjects and concepts. Ula and Mariyani (2021) developed and implemented a teaching material on basic
science concepts with an inquiry-based approach. Yilmazlar, Takunyaci, and Giinaydin (2014) investigated
misconceptions in their study and concluded that 6th grade students had misconceptions about both strength and
speed. Therefore, similar studies have been done by Zeybek, 2007; Costu, B., Ayas, A., and Unal, S., 2007
Yeltekin-Atar, B. S., Aykutlu, 1., & Bayrak, C., 2021) can be found in the researches of researchers. Since
misconceptions prevent meaningful and permanent learning, the academic success of the student is also negatively
affected. For this reason, while teaching a concept, students' previous knowledge should be determined first, and
then new knowledge should be built on. By providing a suitable environment for students to compare their old
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knowledge with their new knowledge, it can be ensured that learning is meaningful and permanent.

2. Method

In this study, the descriptive method from scanning designs was used to determine the misconceptions of the study
group. Therefore, the study is a mixed study. In the screening design, certain characteristics of the research group
are examined and their views on the subject are determined (Biiyiikoztiirk, Kiligc Cakmak, Akgiin, Karadeniz, &
Demirel, 2015). In the study, it was tried to determine the knowledge and misconceptions of 64 students studying
in the 1st and 2nd grade of Kirikkale University Education Faculty Science Teaching in 2022-2023 about the
concepts of physics in force and motion. Data Collection A multiple choice test scale called “force and motion
concept test” consisting of 21 questions and given in the Appendix, which was used by Simsek, D. (2018) in his
master's thesis study, was used. The Turkish translation of this scale was done by Temizkan (2003), and the
Cronbach alpha reliability coefficient was determined as 0.74. Simple statistical methods were used in the analysis
of the test applied in this study. The percentages of correct answers to each question in the test used by the students
were calculated and presented in a tabular form. While determining the misconceptions, the prevalence level was
checked. The percentages of the answers given by the students to all the choices in the questions were determined
and misconceptions were determined.

3. Results and Conclusion
The answers given to each question of the scale test in my study and the percentage of answers are shown in Table
1.

Table 1: The answers given by the students to each question and their percentages.
Question | SN | A% B% C% D% E% | Correct answer
64 21,9 25.0 31,3 12,5 9,4
64 50.0 4,7 6,3 15,6 25.0
64 25 12,5 6,3 43,8 12,5
64 50 18,8 15,6 9,4 3,1
64 11.0 12,5 56,3 7,8 12,5
64 12,5 15,6 46,9 6,3 18,8
64 43,8 9,4 12,5 28,1 6,3
64 34,4 18,8 15,6 21,9 9,4
64 18,8 25.0 31,3 21,9 3,1
64 14,,1 21,9 17,2 40,6 6,3
64 18,8 9,4 37,5 28,1 3,1
64 37,5 31,3 9.4 21,9 0
64 51,6 32,8 9.4 1,6 4,7
64 28,1 12,5 15,6 32,8 11
64 15,6 18,8 37,5 21,9 6,3
64 17,2 14,1 14,1 15,6 39,1
64 6,3 9,4 56,3 18,8 9,4
64 3,1 6,3 9.4 21,9 59,4
64 15,6 40,6 18,8 15,6 9,4
20 64 11 23,4 42,2 18,8 4,7

As can be seen from Table 1, the highest number of correct answers was given to the 18th question with
59.4%, while the least correct answer rate was 11% to the 14th question. In addition, there are four questions (3,
5, 6, and 14) that are answered correctly with a percentage of less than 20%. When examined over the total
questions, the percentage of correct answers to all questions, except for two of the twenty questions (17th and 18th
questions) in the force and motion test, was below 50%. This situation gave us the wrong answer to almost all of
the questions, more than half of the students. These findings reveal that students have quite common
misconceptions about force and motion, since the options of the questions in this test, except for the correct answer,
correspond to a misconception. When examining the percentages of students preferring the options other than the
correct answer in each question in the force and motion test;

For the Ist question, we see that 68.7% of the science teacher candidates have misconceptions. This
misconception shows that the free fall times of the objects are inversely proportional to the weight, that is, they
have the misconception that heavy objects fall to the ground earlier. For the 2nd question, we see that 75% of the
science teacher candidates have misconceptions. This misconception shows that they have a 50% misconception
that objects with more mass exert more force in central collision events. For the 3rd question, we see that 87.5%
of the science teacher candidates have misconceptions. This misconception shows that they have the
misconception that in circular motion, the object has a net force in the direction of motion. For question 4, we see
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that 81.2% of pre-service science teachers have misconceptions. This misconception shows that they have the
misconception that if the conditions that cause the object to move in a circular motion disappear, the object will
continue its circular motion. For question 5, the misconception that 87.5% of the science teacher candidates have
misconceptions is that this misconception is the algebraic sum of the common velocities of the objects and their
separate velocities, so the misconception arises that the concept of velocity is a scalar quantity. For question 6,
81.2% of science teacher candidates have misconceptions. It is understood from this misconception that velocity
is perceived as a scalar quantity, not a vectorial quantity. For question 7, it was determined that 43.8% of the
science teacher candidates were successful in teaching concepts, but they had misconceptions that could not be
underestimated. It is understood that this misconception is perceived as the velocity of the object remains constant
when there is any effect on the object in the frictionless horizontal plane. For Question 8, 29.2% of the candidates
gave the correct answer and it is understood that they have a very high level of misconception and that they have
the misconception that there is a downward gravitational force on the object in the horizontal plane, but there is
no reaction force of the surface.

When the answers given to the other questions in the form of similar are examined, we see that the most
misconceptions are in the 13th question with 51.6%. The 13th question is about the elevator, that is, the
misconception arises that the force applied by the rope in the elevator going upwards with constant speed in a
frictionless environment is greater than the downward gravitational force, and therefore the elevator moves
upwards. When evaluated in general, it is seen that there are misconceptions that gravity will affect an object
thrown horizontally from a certain height after a while, there is a decreasing force in the vertically upward shooting
motion until the object reaches its apex, and then there is an increasing downward gravitational force. In addition
to these, it is seen that when the two objects are side by side, their speeds will be equal, the force applied to the
horizontally moving object will be more than the weight of the object and smaller than the friction force, heavy
objects will descend in a shorter time in the free fall motion, and they cannot perceive the horizontal and vertical
movements independently. They stated that if the force is doubled, its speed will increase at the same rate. The
misconceptions determined that the object will stop immediately or continue its motion with a constant speed if
the horizontally applied force is eliminated, that downward air pressure is applied to an object standing on the
horizontal ground, or that only the gravitational force is applied, were also determined at a significantly high level.
As a result, in this study, it was seen that the misconceptions of the pre-service science teachers about force and
motion were at a significantly high level. Similar results have been obtained in many studies in this area. Therefore,
as a result of this study, which supports other studies in the literature, the misconceptions continue to a large extent,
so this situation should be taken into account when updating the curriculum, teaching the lessons together with
many different methods, not only solving problems or the definition of a concept, focusing on experimentation
during the teaching of the subjects and many other studies. In order to understand abstract concepts well, it can be
suggested that teachers carry out activities to identify misconceptions that may be in students with many kinds of
activities.
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APPENDIX: APPLIED FORCE AND MOTION CONCEPT TEST

4) Sasdaki sekilde top "s” ucunda tOpten (B)
¢ikap stimtinmesiz masa tzernnde hareket s
ederken, hangi yolu izler? (A - H e ()
& e mm = (D)
em—— = = =(E)

SONRAKI DORT SORUY U (5"DEN S'E KADAR) CEVAPLANDIRIRKEN
ASAGIDAKI ACIKLAMAYI VE SEKLI KULLAMNINIZ.

Asagudaki sekilde., sirtiimmesiz yatay bir dizlemde sabit V. hosayla diz birc
gizgi Nzerinde “a” noktasimdan b noktasina dogZm kaymakta olan bir Hokey diski
somlmektedir. Hava tarafindan uygulanan kuvwvetler Snemsizdir. Diske kusbalosi
bakilmaktadir. Disk “b” noldasina ulastifil anda kalin ok ydnimnde haizli bir varasa
marnz kalir. Eger disk b noktasinda hareketsiz olsaydi, vuras diski vuoras wontnde
Wi lnziyla harekete baslatirda.

-~ g - s - ,‘ 2 -
(A = {B:-_- 1(::: .;D:/’ ’{E‘-"
4+ * + 4+ 4+
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1» Aoy biiyiikliikte, birinin aguoli@g: digerinin iki kat: olan iki metal top. bir evin gats
katindan aym anda ve aym yiikscklikten serbest barakailivor. Toplarm yere diigme
siliresi icin ne sdylenilebilicr?

(M) Agar top. hafif topun yar stresinde yere ulagar.

(B Hafif top. a@r topun yar siires inde vere ulagar.

() YWaklagik aym zamanda vere ulagmwlar.

(ID) Agwr top. hafif topun kesin yvarm siiresinde degEil ama daha dnce vere ulagar.
(E) Hafif top. agur topun kesin yar siiresinde degil ama daha dmce yvere ulasar.

2) Binyiitk bir kamyon ile ufak bir araba merkezi garpisma yapiyvor., Carpigsma
sirasinda,

(A Kamwvon arabaya. arabamnin kamyona uyguladig: kuvwvetten daha fazla
kuvwet uygular.

(B) Agraba Kamyona., kamyvonun arabaya uyguladig Kuvwvetten daha fazla kawvwet
g lar.

(C) Birbirlerine herhangi bir kuwvwvet uygulamazlar. araba kamyonun Snime
siktigmdan dolay: pargalanar.

(ID) Kamyon arabaya kuvwvet uyvgular, araba kamyona kuvwvet uygulamaz_

{(E) Agcraba kamyona, kamyon arabaya aym biiyiikliikte kuvwet uygular.

SONRAKIE IKI SORUYU (3 ve 4) CEVAPLANDIRIRKEN ASAGIDARIT
ACIKLAMAYI VE SEKLI KULLANIMNIZ.

-
Wandaki sekil "O" merke=zli gemberin bir parcasi: P
bigirmindeli stndnmesiz bir tipd edstemmektiecir. Top. (o]
-

Ao
kusvetler dnemsizdir. Bir top yikselk Inzla "p" vcundan tip
igine firlanlir ve “s" vcundan digan grloar.

E

3)» Top "r” noktasmdayken., agagidaki sabit khuavwetlerni dikkate alimz.
Agagl dogm yerceldmi karwvwreti
Z) “r" den "O™ yva dogm mpun uyguladi g kKuvwvet
3) Topun hareketi dogrultusunda bir kuvwet
43 "o dan "r” yve doEm bir kawvwet
Y ukandaki krvwvetlerden hangisiChangileri) top "r" noktasindayken sOnmidmomesiz tiip
igindelki topa etkamekt edir?

CAD Yalm= 1 (B) 1 ve2 (C) 1 we 3 (D)1, 2vel3
(EX 1, 3 wve 4

&) Varalduktan hemen sonra diskin haza:

T

8)

=5

CA470 Varugdan onceki W/, hanzimnma egittin.

(B) Vurmmgsdan dolay:r kazandif§s ez ““Wve™™ ya egittir wve ilk hyz “W."" dan
bagimsizdir.

3 WL wve SYW T hazlanmin aritmetilke toplamina egittinc.

(I Y a “W.7 yada “Vi" hhxoindan daha kigtibotiir.

(E) Ya “W.” yada “Vy” hzmndan daha bityiikoir, ama bua iki hizan aritmetik
toplarmindan daha kigitkbiir.

Besinci sormada segmis oldufunumz sictiinmmesiz yolda, diskin wurmldolktan
sonraki hazi:

47 Sabittir.

(B) Sirekli artar.

D Sirekli azalar.

{2 Bir siire igin artar ve sonra azalar.

{E) Bir siire igin sabit kalwr ve sonra azalir.

Besinci sorada segmis oldugunuez sibtinmmesiz yolda, varmagdan sonra diske
etkiven bashca kuvwvet(ler):

L4 Asafi dofrm yver gekimi kuvwwetidir.

(B) Agaf dofgr yver gekimi kuwvwveti ve hareket yvoniinde yatay bir kuwvwvettir.

) Agair dogru yer gelkimi kuvweti, yukanya dofira yiizey tarafindan etkiyen
bir kuvwret wve hareket yOHniinde yatany bir kawwettir.

{2 Asaf dofEr yer gekimi kuwvwveti we yukanya dofEru yilzey tarafinndan bar
kuwvwettir.

{E)» Hig¢biridir. {¢Cisme higcbir kuvwvet etlkime=z2).

Acgagidaki sekilde gosterildigi gibi bir giille, top tarafindan bir waeururmuan
tepesinden firlatliyvor. Giillle agagidalki yollardan hangisini en yakin i=zler?
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10y Bir coculk, celikk bir topu, dikey olarak wvukanya doZra firlatiwor, Topun ¢ocugun
elinden ayrnldiktan sonrald fakat yere degmeden Snceld hareketini gdéz Snuande
bulundurun wve havamn ayguladi@ kuvwvetleri thmal edin. Bu kogullarda, topun
tzernine etlkayen kuvwewet(ler):

(A) Asagiva dogrma bir wvergekim kuwvwvent ile beraber, yvukanwya doSru suareld
aralan bir kuwwettisr.

(B) Teoep, gocugun elinden oktiktan sonra tepe noktasima ulagincaya kadsar
wultan ya dofZra strekli aralamn bir kouwwet, digerken cisim were wakldlagtiloca
sarekli artamn wergelkimi kuwwvetidir.

(D Top, tepe noktasina ulagsana kadar agaS: dofSru hemen hermen sabit syrer
cekimi kuwweti ile beraber wyukanya do@ru surekli azalan bir kuwwvet wve

‘ diragerikcen sadece asag: doSru sabit wercekimi kunwvwetdir,

(D) Sadece dilkcew, asag: doZra, neredeyse sabit yergcekimi kuwvweti cir.

(E) Yultandalkalenn highindir, Top, yeryazia Gzerninde, hareketsiz kalma dogal
egfilimden dolaws were diiger.

SOMNRAKT IKi SORUYT (11 wve 12) CEVAPLATNDIRTREKEDN ASAGIDSET
ACIKILAWAYI VE SERKLT KIULL ATTIDTLZ.

Buyiak bir kasmwon ywolda bozuluyor we agagidala gelkilde goruldaga gibi bir araba
kamyonu arlkadan iterels tamirciwve ulashrmaya caligiyror.

11y EKamyonu iten araba sabit hiza ulagm alk icin haizlanirlkcen:

A Arabarsim kamyona wuyreul adese kuwwet dile Jcarmy o arabay a lkarg
uyvguladifSs kuvwvet egattar.

(B Avrabamn kamyona uvyguladi S louvwet, Kamyvonun arabay a kkars: uwgul ach S
uwwetten <daha kobcalctir.

() Arabamnn kamyona uyguladi S kkuvwet, kamyonun arabay a karg uygul ack S
lkuwwetten daha bayalkbiar.

(I Arabann motorna calish SZindan dolay:, araba kamyonu iter, ancak kamyonun
Freres S e by cals stnads Eanclas Aol amra oo o aur ko anr 2 lcaurss i uwwret
uysulayam az. Hany on, arabamnn vy olunda oldugZundan doelay: sadece atilir,

(E) IMNe araba ne de kamyon birbirlerine kuwwet uygular Namyon, arabanoan
wolunda oldagundan dolay: sadece itilir.

12) Araba stnrGactsionn kamyorm itmeks istedifmi sabit haza ulasildiktan sonra:

A Avrabanim kamyona wygouladifs kkavwet dle kammyonun arabaya aygsuladags
kuwvwvet esittir.

(B} Aarabanin kamyona wuwywsuladif: kkuvwvet, kamyonum arabaya waygualadigs
kuvwetten daha kdacilotonr.

(D ASrabanim kamwona wuwsuladig: kuvwet, kamyornum  arabaya wayasuladigEs
kuwvwvetten daha by Glotiir.

(I2) Acabarmin motormna cahigth@Endan dolay: araba kamayoornae iter, ancak kkammyonan
Fsalal fatn i salbismadafindan dolawa leammoyor arabaywa karsa i kv wet
wygulayamaz Kamyon, arabamn yolunda oldaguandan dolaya sadece atilir.

(E) ™NMe araba mne de kamyon birbirlerime kuvwvet wuayeular Kamyon, arabammnm
yolunda olduagundan dolay: sadece itilir.

13) Yandalki sekilde gormldagzn gibi bir asansor, oelilk
halatlarla sabit bir hazla yukarpra dogra gekilivor.
Tiun  stotioone  etkileri oOnemsizdo. Bu  durnanda
asansdre etlkiyven kuvvetler igin asagidalkilerden hangisi
soylenebilir?

A0 Halat tarafindan wyukan dogra etkiven kuwvwvet,
asagiyva dogra olan yver gekimi kuvwvetinden daha
by kot i

{B) Halat tarafindan yukan dogra etkiven kuwvwvet,
agsai dogrma etkiven yer gekima kuvwvetine esittinr.

{C) Halat tarafindan yukamn dofZma etkiyven kuwvwvet,

i i i i AsansSr sabit hnzia
?igu]i:rnrdogm etkiven wergekimi kunwwetinden daha e

{I2) Halat tarafmdan yukan dogma etkiven kuvwvet,
agag dogr etkiyen yergekimi kuwvwvetiyvle, asaia
dogEra etkiyven hawa basing kv etinin
toplamindan dalha bogrolotin.

{E) Yukandakilerin higbiri. (Asansor gelikk halatlar
tarafindan O=zerime yulcarm dogrma etkivenn bir
kwuwwettenn degil, halatm kisalmasindan dolays

yukar: ¢akar).

14y ki farklh cismin 0,20 saniyve aralhklarla konumilan asagidalki gekilde
numaralandinlmis karelerle gdsterilmektedir. Clisimler saSa doZru hareket
etmektedirler.
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Cisimlerin ayni hizda olduklarm an var mador?

)y Hlagyrar (B) Evet, 2. anda (C) Evet, 5. anda (D) Evet, Z.ve 5. anda
(E) Evet, 3. wve 4. anlar arasanda

15 Bir kadin, biiyiik bir kutu izerine sabit watay bir koavvet uygulamaktador.
Sonucta. kutu yvatay bir zemin boyunca sabit *“V /. hazi ile harcket edivor. Kadmin
tarafindan uygulanan sabit yvatay kuvwvet:

CA) Kutunun awh@ivlia aym biayinkloktedir.

(B) Kutunun agirh@indan daha bivy Giktiir.

(C) Kutunun harcketine karg: olan toplam kuvvetle aym binyikluktedir.

(I2) Kutunun hareketine karg: koyan toplam kuvwvetten daha biiy Giktiir.

(E) Ya kutunun agwhgmdan wa da kutunun harcketine kars: kowvan toplam
kuvwvetten daha bivyiikotiir.
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153 Eger bir dnceki sorudaki kadmnm aym yatay zemin boyvunca kutuywa itmek igin
uyouladiGs sabit yvatay kuvwveti iki katima gilkartuasa. o =zaman kuta:

(A Onceki sormadalsi ““W ™" hizamman iki kata: olan sabit bir hazla harceket eder.

(B) Oneceki sorudaki **W;"" hizmmdan daha biyiik sabit bir harla hareket eder
ancak haiz tam iki kathn biiyinikltnkte degildir.

)y Belli bir sire. dncceki sormudalki ““WV ™" hazindan daha biyik ve sabit bir hizla
hareket eder, sonra gittikge artan bir hazla harceket eder.

(I3) Belli bir siire gittikge artan bir haxla, sonra sabit bir hazla harcket eder.

(E) Siwekli olarak artan bir hazla hareket eder.

172 15. sorudaki kadim kutuya yatay kuvwvet uygulamayws aniden durdurarsa. o zaman
kowtua @

LAY Hemen duracaktar.

(B} Belli bir siire sabit azla harceket etmeye devam edip,. sonra wyavaglayaralk
duracaktir.

) Hemen yvavasalayvarak duracaktar.

(I3 Sabit bir hizla hareket etmeyve devam edecektir.

(E) Bir siire hazans arttrp. sonra yvavaslayip duracaktar.

18) Sagdalki sekilde. “"a™ GZrencisi 95 kg wve b SErencisi
TT7 kg'dar. Benzer Ozdes ofis sandalyeleri tzennde
karsalikli otuarmaktachrlar.

“a™ Ogrencisi, @aplak ayaklarnoa b Ofrencisimdn

diFlerine gSrmldnghn gibi koyar., Sonra ““a™ S8&rencisi.

birden ayaklarnm ileriye iterclk, her iki sandalwyenin de

harcket etimesini saglar.

Itme sarasinda e Sgrerwciler hala birbirlerine

deSerken:

LA OErencilerden higbiri diferine kuvwvet uygularmas.

(B) a™ ofrencisi “*b™” 4Srencisine kuwvwvet uygular, fakat b’ “‘a™ lizerine hig
kEuvwvet uygulama=.

CCy Her ikl SErenci de birbirine kuvwvet uygular, fakat ““b™ daha fazla kuvwvet

wygular.

(D) Her ik &Orenci de birbirine kuvwvet uygular, fakat *“a™ daha fazla kEKuwvvet
LEATE ar.

(E) Her ika Sgrenci de birbirine esit binyliklhinkte kuvwvet uygular.

19) Bog bir ofis sandalyesi, bir zeminde hareketsiz durmaktadir. Asgafdalki
kuvwvetleri diklkate alimz:
1. Asag dogru yer ¢ekldmi kuvwveti.
2. Zemin tarafindan uygulanan yukan dogr bir kuvwvet.
3. Hawa basinc tarafindan uygulanan asag: dogm net kuvwvet.

Ofis sandalyesine hangi kuvvet(ler) etkkimelktedir?

CA) Yalmz 1 (B) 1 ve 2 (C)2wve3 (D)1, 2wve 3
{E) Hig¢biri (Sandalwve hareketsiz oldufundan itizerine higcbir kuvvet etki
etmemektedin).

20) Cok kuvvetli esen rzgara ragmen, bir tenis oyuncusu raketiyle tenis topuna
vuarmyor ve top afin Uzerinden gecerek rakibin sahasma distyvor. Asagidaki
kuvwvetleri diklcate alim=:

1. Asag dofm yer ¢eldmi kuvwveti.
2. "Vurmayla™ olusan kuwvwvet.
3. Hawva tarafindan uygulanan kuvvet.

Y ukandaldi kuvvetlerden hangisiChangileri) temds topunmun raketle temasimm
kaybettikten sonra ve yere degmeden Once tenis topu izerine etki etmektedir?

CA) Yalm=z 1 (B 1 ve 2 {(C)1wvel3 (D)2 ve 3 (E)1,2wve3
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