
....
82

3.10 CONCLUSION

In this section individual views have ~~~n put together in order
to have a collective analysis of the ideas given by the
interviewees.

3.10.1 Pictorial Representat~on

The following diagrams were given by the respective interviewees
in question 3.1 .

.1.

B1

M2 n
£3':

t f
•t

t

!
I
[

f

L1 L2

Figure 3.30 Pictures of the ball thrown by the interviewees

From the above it seems that students do not understand what is
meant by a simple picture describing motion. B1 and M2 draw
acceptable paths of the motion but the ball is not in the
picture, The argument behind the picture as a graph by M1 is
based on:~

(a) straight and visible,
(b) graphical representation means picture.

'1'heothel" unexpected answer's (by B2 I L1 and L2) could be.explained
by their reasoning that:
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L;2's speec-time graph shows some initial speed which slowly
increases. But his velocity~time graph starts from the origin.
Although he talked about some initial momentum as well as initial
energy needed for the motion of the swing, he did not relate the
ideas to speed or to velocity.

761 S: Init~ally I believe the child has gained momentum
as he began to swing.

63 s: Yes I believe there must be energy applied to the
child in order that he must swing. Energy must be
involved.

The ideas of momentum and energy do not seem to be reflected in
the graph because of the symbols used for the axes. I infer,
therefore, that L2 had difficulty in interpreting the motion of
the swing into velocity-time and speed-time graphs.

3.9.4 concluoion

T.J2 I S performance in the test was in the lower group I but he
showed some potential understanding during his interviews.
unlike others, he brought the concept of kinetic energy being
contradicted by the force of gravity during the motion of the
ball. He means that when kinetic energy at the top is zero the
ball has potential energy. But he draws the picture of the
mo~ion of the ball as a graph. In vector drawings he confuses
the magnitude . the vector of the velocity with the mass of the
ball. It appears that L2's background understanding of
interrelationship of the variables which decide the shape of the
~raphs are weak, so he could not pJ::'oducerelevant and sensible
graphs. His pictures leak like graphs and graphs do not give the
meaning in the context.
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effect of magnitude of the velocity on the path is understood.
'1'l1esecond part tests the understanding of length and
direction of line-vectors. The third part is related to the
graph of the motion. The two main ideas to be understood are
that the return velocity is negative and 2V. The students'
answers to these three areas are seen in the following tables.

Question 1.2: Vector underst.ann.ingof the motion of the tennis
ball.

'l'abJe 2 Vecto:r understanding of the motion of the nennf.s ball.

A tennis player A hits a ball with velocity v. After
being hit by the opposite player B, the ball returns
to the player A with velocity 2V.
1.2 Which one of the following represent.s the vector
diagrams of the above motion?

choices <'ll1swers %
-

A. AD 10 X 13
A B
+----

A BA B
."

B. _:/ 19 X 24

A AD B

1--'
C. A13 31 C 39_. ~A B

A~
BA 8

D. 19 X 24
AB

A I-

13A
D

~ "

, 'rO'!'AL 79 :too
"==
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Convent.ions
In the 'l'ablesbelow, the following conventions are used:

X indicates an unacceptable answer
c* indicates an accep~able answer
C indicates a correct answer

Analysis.

Analysis: Question 1.

Table 1 Pictures of the motion of the t.ennis ball

X

A tennis player A hits a ball with velocity v, After being
hit by the opposit:e player 13, the ball returns to the player
A with Velocity 2V,
1.1 Which onB of the following represents the motion best?

choLce s %answers
A. 15 19

B. ',.
11---------·---------------1---1---1-----11

2318 x

c.
A 0 .~::.:;:2:;~·""-:(:; i~=~~:~-;:~:.:::::::::.:.~.":.:)B

20 c 25

".",;:;-.,.-,.......-Q-_ ..---? ..,,-....,'......,A 0--..:::....:·,,~..~·-----O-,,- ..~--,_::.:~;~!OB
r--.-------------------------------~---~----4-----~1D. 3326

TOTAL 79

c*

100

,,:1 '1'he motion of a tennis ball. Ls seen from three angles itt the
form of three questions. The first section has possible
pictures of the path of the ball. It can be answered if the
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APPENDIX B

QUESTIONNAIRE DISCUSSION AND ANAlYSIS

Introduction

The questionnaire was used as a tool to diagnose students'
ways of thinking about speed and velocity in terms of graphs,
vectors and pictures of real life motion. In this section the
questions are reviewed, and the data obtained from answers are
pres~nted in tables for each question. The pictorial
representation of motion, the scalar and vector nature of
speed and velocJ.ty ~nd the students' interpretation of
velocity-time and speed-time graphs formed the focus of the
:I.nvestigation. The analysis is done qualitatively to describe
the concepts and ideas of students' and quantitatively to find
the commonality of a particular idea or concept ,

Diagnostic Questions and Answers

The questionnai~:e consisted of examples of real life motion to
diagnose the students' understanding of motion in the
follawing three areas:

1. Pictorial representation.
2. Drawing velocity and speed as vectors and scalars

respectively,
3. Drawing and interpreting velocity~time and speed-time

graphs.

1'hetype of questions used were multiple-choice, open-ended,
construction and interpretation. The question types were
chosen in an attempt. to supplement the weakness of one
ques!:iol1by the ot.her and to mak.e the data more valid.
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7. A ball rolls between two walls 011 a Sl1100th floor. After rebounding, the ball loses
loses a little velocity, but while moving moves with constant speed/velocity. A
vector dingnull of the motion is given below:•

V7---......:..... V8

Vl V2 V3
..... _ Is ... .. ... . .'.'111~

..
)( ( )

V6 Vt' V4,,)... .... - .............. ....

---~
a., Draw 1\ velocity .. lime graph of the motion up until v8,

b .Dl'tlW a speed .. lime graph of the motion up until vS',
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(a) Which part of tile graph represents the following?

(i) A constant velocity ..
(ii) A motion In a forward direction ..
(iii) A motion in a backward direction ,." .

(b) Change the graph by a dotted lin; so that it may represent a speed - time graph.

(0) Use the graph to describe a sltuatiou in real life represented by the graph:

(d) Represent the motion in the graph in rcallifc, in vector' diagram

5, A child 011 a swing has a speed zero m/s at the top e.g.

(a) Draw a speed .. time graph fol' the child on the swing,
(b) Draw a velocity .. time graph,
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3.4. Study the following graphs and answer the ques.lons asked.

/
c tA

v

D E

v v

Which one of the above best represent the ball thrown upwards?

ea) Speed" time graph ..
(b) Velocity" time graph ..

4. The motion of an object is represented by the following velocity - time graph,

G
velocity
m s" 4

2

o
..2

·4

·6

--~~s, I 0 12 til", itt seconds

8

E
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C D

4
31------:
2

1 2 3 4 5 6 7 I> t (5) 5 6 7 8 ---I> t (:;)

"

Objects changing direction. Constant acceleration.

3. Consider a ball thrown straight up into the air and c?';ght as it falls back.

3.1. Draw a picture of the motion of the ball:

3.2. In which positions does the ball have the highest speed?

3.3,1, Draw the vector of the velocity at halfway going up.

3.3,2, Draw the vector of the velocity while the ball is caught.

, A'
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2.

123 t 5 6 .7 8 9 t (s)

5
v ( ms") 4

3l-----~
2
1

2.1 Which one of the following is the best real motion of the graph of the object A?

(i) A ball is dropped from the top of a building.
(1:) A ball is thrown vertically upwards. V:::: 3 m.ls.
(iii) Motion. of a car when it has attained a constant speed of 3 rn/s.
(iv) A marble ball is rolled with 3 mls along a horizontal hard smooth surface

of marble. The ball strikes a wall and rebounds back towards the origin,

2,2.1. What is the velocity of the object A, at 4s and 6s?

., , _ ' , .

2,2.2. Can you say what is the velocity after 5 hours, ifooly time changes ..
,

2,3, What is the speed of the object A at 45, ..

2.4. The following are the sketches of the speed versus time graph of the object A.
Choose the correct one ......... " ...... ,

A

1 2 3 4
t (s)

567 t (s)

3+-----...-

5
4

2
·1
o
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1.2. which one of the following represents the vector diagram of the above motion

A

BA
A.

c.

AS
A

A BSA

AS. B"
A BA

B.
B A

AB
B

.D. AB+------------1>"
A BBA+--------------B

1,3. Which one of the following is the correct graphical representation of the motion?

Write the correct Roman number,

(1) Velocity versus tirr.e, ,,, ........

(2) Speed versus time.

i)

2)
ii)

vv

2v

o

-y -v

-2v -2y

iii) iv)

2v -- 2v

v v

() 0

-v -v

-zv -2v
.....__



Appendix: A

QUESTIONNAIRE

Dear students,

The questions below are designed to investigate the preconceptions, conceptions and

nusconceptions in the field of motion, The focus is 011 real motion, related vector

understanding and graphical representations and interpretations in respect of velocity-

time and speed time graphs,

Try to answer all the questions to the best of your understanding and capabilities.

Feel free yOU!' scripts shall remain anonymous,

COURSE, SPTD / STD 1/2/3,

Name .. ,,""'"''''''''''''''''''''''''''''''''

Objects r.llllllgiug direction, Constant velocity.

1, A tennis player A hits a ball with velocity V, After being hit by the opposite

player B, the ball returns to the player A with velocity 2V,

1,1, Which one of the following represents the motion best?

---0-- ~

A A~~B

B A O--~>~--D--~~~---,O B

c

D



Investigation of student understanding of the concep~ of
acceleration in one dimension. II American Journal of Physics,
49/ 242-253.

**********
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Question 3.4. (b) Velocity-time graph

'l'able15 students' answers for question 3.4. (b)

Which one of the graphs below best represent the ball
thrown upwards?
3.4. (b) Velocity-Lime grap~

I choices answers %

.-\ . 10y

\I_
~

(

l~~
t

y \\ ~_\ \

y

, v--~- ~: I

v -, ,

- t

8 :x

18

23

13

J.5

2

c

x

x

x

13. 23

'l'O'1'1\.1

c. 29

D. 16

E.

3No Idea

19

"

79 :1.00
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Table 14 Answers chosen by student.s in question 3.4 (a)

Wh:lch one')of the following' best. represents the ball:t~r~wn ~
upwards? 3.4. (a) Speed-time graph

choices answer-s %
w'

A. 18 C 23
\'

_.~
I

B. 26 X 33
11

._ ~ .
I

C.
~

12 X 15

~\~.
'I·

- ,~

1), " 20 X 25

~
t

- ---..,

.E' 11 2 X 3.;J.

----~.r.1)\/Vl I

- -~
TOTAr.! 79 100-
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Questicm 3.4
11,,1"-1

Study the following graphs and answer the questions asked. In
two sub~sections the aim is to test the understanding of
velocity-time and speed-time graphs of t.he motion of the ball
thrown upwards, Students are asked t.o choose t.he correCt:
graph from the given four choices.

A
, .

B C
V

/- V
V

.. ....*..........
t

t

D E

v v

Figure:2 Graphs of the ball throw!) upwc\):ds



Table 12 Students' answers for question 3.3.1

~.1.
..,-

Draw the vector of the veloc:!.t:yat half-way going up.
= -

Answers 9iVEll1 by acuder.t s , ( Slumtr.cuy) answers %

A. ,. 25 C 32I
I,

1
B.h \'<

~

39 X 49""~-
No answer 1$ X 19- _. -
'rO'1'A1 79 100

.- -;;:::;;::::;:;;. - -
'L'able 13 Students answer-s for qusstion 3.3.2.

- --A. [ l!:. \--?>
01'114<---fl

28 35

3.3.2. Craw the vector of the velocity while the ball is
caught.1~~~==, __==============I============~========~==~1
choioes answers

11------------------------1----1--1----11

II~-----~-----~---------------~------------~----~~--~·----~II79 xco
Torl'AL
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Question 3.2.

It aimo at students' understanding of motion of the ball at
different positions while going up and coming down.

Table 11 Students answers for question 3.2

=~ --~. ~:=Jt~~'Chplaces does the ball have the highest speed ?

choices. answer's %- ICA. ;L) When thrown 23 29
H) When caught 6 8

B. At the top upward 8 X 1- -
C. O,:;)wl1wardmotion 21 X 27
D. Velocity remains const.ant 3 X 4- -Half-way up and half~way down 4 X 5

No answer 14 X 18.
'tOTAL 79 100

- -
Quest:i.on3.3.1

The two ideas to be tested in this part are velocity at half
way up and the line vect/)r diagram of the velQcity. The table
12 shows the answers giVen by the students.

Question 3.J.2.

This se.ction aims to test.whether the students can make out
the difference between magnitude and direction of the
velocities between two positions of the motion. namely: halfway
going up and when the ball is caught. Secondly the I!l.bilityto
draw the line veccce of the veloc.tty. Students I answexs are
given in tablb 13.
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caught as it falls back. The b&l1 reaches the maximum height
and it accelerates as it falls under gravity. It is assumed
that the initial and fin,al velocities are the same.

Question 3.1. In this part pictorial representation is the
main thrust to be tested. Students need to correlate the
changing velocities of the ball at various positions of time
during the motion and based on this to draw a picture.

'l'able10 Students' answers for quest.ion 3.1

13.1 Draw a picture of ehe motion of the ball.
~

'I=='
choi ce s answers %

.
A. If

23 C 29

B. 9 c* ll.

crt\ ',.

1--

C. ~12 X 19

1;-\ 6,
(1) (H)
0,

L J.5 X 28

F ~"'"--h'I:)'

No idea and random lines as, gl.~aphs 10 X lid'rO'l'AL '79 100
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Question 2.4.

The speed~time graph of the object A is given in four options.
It is aimed to test the understanding of the scalar nature of
the speed and its meaning in graphical representation.

Table 9 Speed versus time graph of the object A

x

The following are the sketches of speed vs time graph of the
object A. Choose the correct one.

choices ko

A.
~I----/
2
1.. ---..i! .....,.. _

I t 3 4 S 6 7'

answers
25 32

B. x 165
4
~)..~-__",-

1
o

~.,;: -:-1 -:2-"'-3 ""'4"""""'5·~G:-::-7""8:---~

13

c. 32"I~.1
2 '1 ....___-

~__ (l __ -..

I 2 .1 ., S " 7

25 c

D.II-------------------------------------------·~----~----~----16

i~-.I

.-0. I 2 J ., $ Ii 7 8

14 x

3No answer
100'r'OTAL

2

79

x

Analysis: 1:·, t\~f'lQuestion 3

consider a ball thrown straight upwards into the air and
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Question 2.2.2.

This question aims to test the understanding or conc~pt
related to uniform velocity and the meaning of a graph
parallel to the time-axis or in general the X-axis.

Table 7 Answers of question 2.2.2 as given by students

:2.2.2Can you say what is velocity after . '-, if only
time changes.

several answers appeared, answers ~a

-2cm/S 14 C 18
2cm/S 5 X 6

O.5cm/s 5 X 6

Ocm/s 4 X 5
no idea or irrelevant 51 X 65
TOTAL 79 100

Question 2.3.

Table 8 Answers of question 2.3 as given by students

2.3 What is the speed of the object A in figure
(3.1) at 4S.

choices (em/s) answers ~a

0 3 C 4

3 18 c* 23
-

0.75 17 X 22
~.

l. 5 X 6

no idea or irrelevant 46 X 58
TOTAL 79 100
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Analysis: Question 2.1

The four options based on the interpretation of the graph
above, aim to test the ability of the students to choose the
right physical reality of the graph. The graph has a constant
positive velocity up to the first four seconds and at the
fourth it is zero. Immediately after the fourth second thE'
graph gives a negative constant velocity of 2V which is less
than the previous velocity before the fourth second.

Question 2.2.1. The question tests the oonoeptual knowledge
of the shapes of graphs namely (a) the disoontinuity in graphs
when the direction of motion is reversed; (b) secondly the
negative values of the range with positive domains.
[This is an open ended question testing the capability of a
student reading the graph] .

Table 6 An.swers of question 2.2.1 by students

velocity at 4s. velocity at 6s.
answers (m/s) no. of % answers no of %

stud. (om/s) stud.
3 17 c* 22 ~2 8 C 10
~2 9 c* 11 2 7 9

3cm/s 5 c* 6 0.5 3 X 4
Om/s 7 C 9 0 6 X 7

0.75 =3/4m/s 12 X 15 no idea 55 X 70
2cm/s 8 X 10 - - -
40cm/s 3 X 4 - - -
no idea 18 X 23 - - -
TOTAL 79 I I TOTAL I 79 I I II
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Question 2 Analysis :

In this question a graphical representation of the motion of
an object A is given below as:

5
v ( ms") 431------

2
1~~~--------~----------~---+4 5 6 7 8 9

·1
·2
•.1

2 3 l (5)

Figure 1 Velocity~time graph of an object A

Table 5 Motion of the object '1\' in real life as interpreted
from graph

-
Which of the following is the best real motion of thE.!graph
of the object A in figure 1. 7

choices answers %
.,.

L. A ball :LS dropped from the top of a 5 X 6

building
ii. A ball :i.sthrown vertically 10 X 13

upwards. V",3 m/s
iii, Motion of a car when it has attained 22 x 28

a constant speed of 3 cm/s ,

iv.A marble ball is rolled with 3 m/s along 39 C 49

a horizontal hard smooth surface of marble.
The ball strikes the wall and rebounds back
to the odgin

~ , --"--'No answer 3 4
.~

'r'OTAL 79 100
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Analysis: Question 1.3 (1)

velocity vs time graph.

It aims to see the ability to translaL. the picture of a given
motion into velocity/time graphs and to use the negative axis
for reverse velocities. The second idea was to observe the
vector difference of speed and velocity and its effect on
graphical representations.

Table 4 Question 1.3. (2) speed/time graph

choices: speed/time graphs of the answers lk0

tennis ball

19 X 24

:'~
(i) 0 t

14 C 18

'~ 'I'I'

(H) -0 t

21'

I
3 X 4

J

I'

'---0-- _.
i

(iii) -I'j-----J

'~

r=
'7 X 9

+--0 j -~

l
J

(Lv)
·V 1
·21' .

"

I I I Ino answer 36 46

I TOTAL I 79 I I 100J
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Analysis: QUest-ion 1.2

Ij~.I\(rr~

In this part the motion of the tennis ball is presented in
four options of vector diagrams. The aim i~ to test students'
conceptual understanding of velocity as a vector in real life
motion. Another area, to investigate was the students'
ability to represent velocity by using directed straight lines
as vectors (length of the line representing magnitude and the
arrow as direction) .

Question 1.3: Graphical analysis of real motion.

Table 3 Students performances in Question 1.3 (1)

II A ~ennis play~~ A hits a ball with velocity v. After being
h hit ~f the opposite player B, the ball returns to the

Layer A with velocity 2V.
3 Which one of the following is the
presentation of the above motion?

correct graphical

i. 17

x 22

i.v. ,·Ft·;... ' -.

i...·2,'

x 22

choices for : (1) velocity vs time answers %

ii. 17

iii. 5 x 6

34 c 43

no answe r 6 8

TOTAL '}9 100
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APPENDIX C

RESPONDENTS OF CORRECT ANSWERS

In this section the list of respondents of correct answers in
questions 1, 2 and 3 are prepared. The list helps to find out
the common respondents of the correct answers and to assess the
ratio of correct answers in different questions and the aub-
questions.

Resp<mdel"l.tsof the correct answers in questions 1, :2 and 3 below
are :t'epresentedby their code numbers.
( The codes were allocated to the respondents when tihey answered
the questionnaire.)

Question 1.

Pictures (N=20)
1.1. 8, 12, ai , 24, 26, .31, 32, 34, 36, 37, 39, 57, 63, 64, 67,

69,70, "12, 76, 79.

Vectors (N=31)
1.2. 3, 5, 13, '"I, 10, as. 16, vt , 21, 29, 32, 34, 35, 37, 38,40,

41, 42, 48, 49, sa. 54, 56, 60, 63, 64, 65, 70, 71, 72,
73.

Graphs.
1.3 (i) Velocity/time (N=34)

1,3,5,6,7,10, aa , 12,13,15, .L8,19, 20, 24, 25,.~7,
33, 38, 41, 42, 43, 51, 53, 54, 56, 57, 59, 65,66,69, 70,
72, 74,79.
(i1) Speed/time (N-14)

11, 12, 13, 18, 22, 23, 27, 33, 3S, 43, 47, 63 73,79.

Question 2.
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'fable 25 Examples of graphs a::Jvectors

.-.. -
~students' code graphs

24 1: -->--2>
~

I

7
~;.. V~? '1/3-~
" VrJ
"--

1---' -~
2 j - )lo

~
---"--ll- -

,,=

********************
",

"



Table 24 Students' answers for question 7b
25

7. (b). Draw a speed - time graph of
the motion.

c

No. %

----r
I
1.......---

3 4

1

l___..,I •
I

'-"I
I,__.,...

- ..,..-",-.-".-~"-q,,

1

1~~------~--~'~'--~~--------------~--~-~1----~!
x 13 16

b.
x 6 8

5 6

54

59irl:eleV'ant x 47
'rOTAI,1 79 3.00
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Table.23 Arwwe:r.s given by students for question 7a
a) Draw a velocity !tlme graph of :"ttHe No. %
motion above unt::l.1 va.

1---._- c 4 5.-- _M,
,

) X 10 13

~
I,

I
I

I, --
X G 8

-
._-

~

X 3 '.1_,
- ~

X '.1 t·_______. ::)

~
. :-----

{graphs starting fl:om zeta) X 12 lS

bL---
X 3 11

- ..

.
ocher gl:'Ctphs make no meaning X 24 30-
TOTAL 79 100

-
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Analysis: QUElsl:.ion7

A motion between two walls is described through vector
diagrams.
reality.

Students are expected to understand the motion in
The question aims at testing the understanding of

che motion through 1:i.nevecuoz-s and putting the understood
mol:ion in graphs. For this purpose velocity~till1eand speed~
time graphs have been asked in its two sub-sections. The
focal araa of testing is where the awing motion changes its
direction in raverse and when it slows down.

o o o
V4

Vl

V6

V2

0
V5~--..
VB ...,

V3........ ---'---+

." ....~---
V7

-----}....

F.igure 4. Vector diagram Qf the motion of a ball between two
walls
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'table 22. Students answers for question 5 (b)p==:=====================================================r=======r===9
5 (h) Swing; Velocity - time graph. No %

x 3 4

r--'----------~I-------------------------~~----I~--~~--~IX 14 18

-l, :::,-, --,---

5x 4

x 7 9

x
'I,

x

7

6

7 9

31

9

~ ,
•• ' ': • ,_••_~__~,',••• , '-'..l'".,

8

TO'.('{\L 79

I.

39

100
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Table 21 students answers for quest.ion 5 (a.)

(a). Draw a speed-time graph for the
child on the swing.

c

No. %

16

I~,--- L_

13

/'"
.: ""// <,--' ._._--_ .._- ......_-_ _....: ..-- ,~,

x 9 11

x

".

8 10

x 16

No eign:i.:Eicancmeaning. x 36 46

'rOTA!., 79 lOO
:===
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Table 20 Question 4 (d)

4. (d). Represent::.the motion in t.hegraph No %

in real life Vect.or dic.\gram.
no idea X 65 82

As graph starting :Cram zero X 2 3

~

X 1 1

- -,

Others maldng Hnes and arrows with no X 11 14
sense
'l'OTAL 79 100

rulalysisl Question 5.
1\

, I \

/ I \\
I I

~I I' \

" I ./$\.......,4-"".
",

Figure 4 Motion of a child on a swing

The question is from a daily life reality, It aims to test:

i) the understanding of changing direction as well as
magnitude of, the mot:ion of the swing with time and various
physical positions occupied by the swing during the motion.

H) I:heabil:l.tyco draw t:hecorresponding graph of such motion
in form of (a) ppeed-time and (h) velocity-time.
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Table 19 Question 4 c Use the graph to describe a
situation in real life r~presented by the graph

answers No. %

Speed increase as time increases X 5 6

Objects aC(Jelerates uniformly from X 21 26.5
rest
A girl is throwing a stone along a X 2 2.5
wall-drop {upward and top-down}
AB - car accelerates X 22 28
BC - moves vdth constant velocity
CD - deCleler~ttes
DE - accele:r.at.ingin opposite

direction.
EF - decelerates in forward direction
no answer X 29 37

-TOTAL 79 100

Question 4 (d)

The aims of this activity are:

i) to test the ability to make out vectorial mean i.nq from a
graphical representation of a motion.
ii) to test the understanding of vector diagrams in the
perspective of changing magnitudes and changing directions.

'J:hestudents I answer's shown in table (20) reveals a very poor
understanding 011 the part of the students. No student could
draw the vector diagrams. 65 sbudentra came v/ith no idea. TWo
answered in the form of graphs starting from Zero as in the
previous questions. We can infer that students have poor
und~;)rstanding of vectors I espec Lall.y when ideas have to be
drawn from a graphicaJ. representation,
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Question ,1 (b)

This quest.ion aimed t.o investigate: the understandins of the
graph of velocity and the changes needed when the same
converts to speed or the effect on the graph when only
magnitude changes with time.

Table 18 Question 4. (b) Amend the graph by dotted line so
that it may rep:r:esenta speed-time graph

answers Ic No. s-0

0 0
g, t'~1 ~,
~ " \

I
I,,

I I I \

;. , \
\ I

\
\,

\/ I-'- ...
.t ~ (, s It)

X 9 11

~/ I

no idea or irrelevant X 70 89

'l'OTAL 79 100

\.

Question 4 (c)

This part. aims to test the understanding and interpretive
ability of a student on graphical representation in a real
physical situation.

None of the answers given by students showed a sensible
meaning of the graphs in real life. It simply indicates that:.
the students have difficulty in interpreting the segments of
the given graph in reality.
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Question 4 (a).(ii) Motion in the forward direction.

Table 16 Answers for question 4 (a) (ii) given by students

-
answers No. %

A 'toD C 8 10
-

AB C* 43 54
----

BC C* 6 8

AB and EF' X 4 5

CD X 3 11

AC X 3 4

EF and DF X 3 + 3 8
..

no idea and X 6 8

irrelevant
79 100

Question 4 (a) iii) Motion in backward direction.

'l'able17 students' answer-s for question 4 (a) (iii)

II
-

answers No %
, DF C 6 8

"t---- -DE (only) c* 23 29

CE X 15 :1.9

EB' C* 10 24

No ideas X 25 32

TOTAL 79 100
-
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Analysis: Question 4.

I/"'II!'~The motion of an object is represented by the following
velocity-time graph. The [our sub-sections of the question
are designed to show the understanding of the various parts of
the graph. Section (a) again has three sub-s8utions and tests
three ideas represen~ed by the graph i.e. constant velocity,
forward motion and .'lard motion. In section (b) the speed-
time graph from a ',~~, j Y': t itne is the main thrust. Section
(e) is designed to test the understanding of the graph in
physical real motion. And the fourth section tests the
understanding of the graph in terms of vector diagrams.
t1nderstanding the graph includes the ability to draw narrative
information from 'the segments of the graph at one place and
from the whole graph at another.

B C
6

\'clocil\'
m s' .j

2
fo'o f---,_;._--'----\--~--r---~

12 (t) in seconds
.;1

EVelocity-time graph of a motion

4. (a) Which part of the graph represent the following:

'l'able15 Question 11 (a). (1) A constant velocity

ansWers No. ~0
.

Be c 65 82

AB X 12 15

Upper part X 2 3

'l'OTAL 79 100
-

',.
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S8. S. It is thrown r-tl'lllght upwards into the air and is cangfu as it Ialls back. Yes Ttllink tile mellon
will be like this (he draws) straight upwards and it comes back again.

Figul'c: Bl's understanding of the motion of the bnll

59. 1. Yeah.

GO. S. Yes.

6J. 1. All right, what can you say 1\10re about this motion?

62. S. Whieh motion?

63. l. This thrown bull. meaning how docs it go lind how docs it come? Cau you say something more?

64. S. How docs it go and how does it come (he repents)?

65. 1. Whnt can you say more about this?

06. S. JUst high llght mc about this velocity or ..

67. L About the Whole motion.

68. S. Ohl About the whole motion, Will they throw it with 11 higher velocity?

69. I. oom hum.

70. S. Yes thell when it goes upwards, because of the gravitationul force which nct agninsllltc bull the
ball starts to decrease ill tho vclocitj' ulltil(hc velocity Is zero Hnd then it returns b:lO!C lignin. And
when It returns it lncreases nlld increases .... I don't know how call I explain Ihis.

71. I. Will. lhnt youlHlVe cXjJlnll\ccl,

72. S Until It reaches down.

73. I, Yes good. let us sec some mnlhellluticnl OPCl'Ulioll on this, like whmls hero'} Rend it.

74. S. In which POSltiOll docs the ball have the hl(lhesl speed? III which position .... (he reads !Ignitl).

75. 1. Yes.

76. S. Yes. Au. whcn l; goes upwanh, in fuot. how can 1 explain (his? From tho thrower's hund. few
metres from 1M thrower's hand upwsrds , When It returns backwards again on tho snmc level, is
whore lhe bull IS going to how. the highest speed,

77. l, Ycs.
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36, S, Of uccelcmtiou? In fact r have got tile idea because in terms of acceloratlon, docs not have a
direction. It doOS not have the direction,

37. 1. Hunun,

38, S. Yes.

39. I. Then.

40, S. We nrc going to consider 0I11~'(he moucn, only (he velocity. We Me going to consider only the
velocity. 1 think so,

41. 1. Suppose this (a piece of chalk) is the ball, throw it

42. S. Upwards? (He throws the piece of chalk).

4:1. T. Yes. lind catch It. ", what'?

44. S, 11goes upwards stops and returns o(!,!lill.

45. 1. So do you understand how it goes upwards tlllel comes bnck'?

46. S, Yes 1 understalld.

47. l, Theil draw the picture. the plctonul rcprcscntmlou, Suppose you hnvc to soy It in l)lctUl'e.how
wilt you suy It?

48 S. If lhey say to draw \ 1 think I will represent It as like lhis. (Draws II picture). To tum oguin ...

.Figlll·c: ai's picture or the ball throw\! upwards

49. I. Yes,

.50. S. With constan; acceleration,

51. 1. No this (collstHnt accclermlon) is not related this,

52, S, It is not related to this? Is it a topic'?

53. I. HUIIl, It is JUS!IlIYPO of lopio, The qucstlon starts from here.

54. S. Tho question sWr(s from here"

55. J. HUIll.
56. S. I just consider whon tho l>nllis thrown up?

57. 1. Yes,
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[.k S. When the ball is thrown into (he ail' unci caught as it fnlls back, consunu acceleration. that
means tlmt.thc ball was [ust moving with the same velocity from the throwers hand [0 upward
until it comes buck again.

15. 1. Well (haLconstant accelcrutlon is just n type of direction that is uot nccessary. But you have [0

(hink about the ball only.

16. S. 1'l1ebull only?

17.1. Yes the ball is thrown up and it is caught when it comes back, then how do you c-nslder the
Illation'?

18. S. The motion?

19.1. Hun.

20. S. To droll' the motion of the ball.

21. L Yes.

22. S, It is thrown upwards then when it comes buck it Is cllught ugnin,

23. I. Tho thrower catches it,

24, S, With the constant veloc!ty? No wlth the constnn; nceelcrauon (Repents twice himself). I must
dmw whllt'? Consmru nccelemuon 01' whnl'?

25, I, No no. you draw tllc picture of the motion of the ball,

26. S, Tho vector?

27, 1. No tho picture,

28, S, The 11lcllU'O'?

29, 1. Ycs,

30, S, OK the ball is thrown upwards. aumm with the coustan; acceleration. with the CQI1Slltnl
acceleration, mcnnlng IhuL when tho limo. aamm it move witl! this, when It move with constnn;
aecclcmtlon, it lncrcasc.

.11. 1. How docs".'?

32, S. This is the. hUtTO"" lt lncrcnse with the snmo""

33. 1. where do von got the constant w;coferntiOIl?

34, S, Constant nccclol'l1tion, we got constant accelcratlo» when tho oqieel movee with constant
volocity,

35, r. Well, but In this ease when the ~nll is thrown upwards do you have tho Jelenof acceleration?



APPENDIX G

Example {if Intervlew 1i'ollscript (Jj'B1 (excerpt)

rnANSCRlP'f OF INTERVIEW B1

PHOLO'!"O DlNOAAN AS Bl

[NTERVIEWER : D PANDEY

DATE: 22 Aug 1995. 31'1\1.

PLACE: Mamokgalake Chueno College ofEducnllolt Gl'oblel'sdal

Dingunn appeared as a sincere student not only in class bULout of the class envlrorunent us well. When he
performed well in the test. 1decklcd to Interview him fOI' the proposed case sludy. I tnlormcd him of Illy
intention and he agreed, He did not hesitate over his tntervicw being audio-taped. Tho date was fixed
three days later 011 thc 22ml Aug 95 uftel' lunch ul3pm ulmy olflcc in the physical science (nbol'll[olJ' well
known to him.

During tho August 11)0l1t1lin Into wlnter it was stlll u bit chilly. After lunch I hunted to the laboratory and
P"C!Wcd for the interview With lilYtape recorder and opening questions. Dlngann knocked at the door
jllsl3min to 3pm. I nskc(1 him to enter nnd he walked in. dressed simply with IIjerscy on, Aftel' greeting
I offered him n sent nearby tho Sony lope recorder und we wcro set fol' the interview.

1. l. So you (Ire 81 & not Thobeill.

2. S. Consider a bull thrown strulght up into the nil' and caugh; 1\$ It fulls buck.

3. 1. 001\ HUll. can you make OUl the lelcn,

4. S. Bnll thrown up. Consider 1\ ball thrown stl'nlght lip into the ail' and cuuglt; (IS It tilils back, The
questlou says objects changing direction (constant accelcratlon).

s. 1. What Is the question here?

6. S. Dmw tho picture of the motio. of the ball.

7. 1. Yes. CIlIl vou draw the picture'!

8. S. The picture or ihc motion"

9. 1. Yes.

10. S. Constaru accclemtion, 1)01)$((1l1t IIccciemtlon .... (muttering (HIdthinking),

l l, I. Where is couatant nccclcmtion, when tho ball is thrown, do you llllVO ony icklll'?

12. S. When the buil is thrown \lpwords?

13.1. Hun.
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(24) No : 44::: 1
(25) 1,25 : 47 "" 1
(26) The limo will change: 48 "" 1
(27) 0,6111/5: 58::: 1
(28) lcm/s : 59, 79 ea 2
(29) 166xlO"-5n1/8 : 60 ::: 1
(30) lOOl<l11/h: 61 ::: 1
(31) Velocity changes : 72 .':.l 1
(32) Velocity is accelerating: 75 '" I
(33) No answer: 8, 10,21,24,27.41,42.45,46.49.50,51,54.63,68,77. 78 '" '" 1

Tota! '" 79

2,3. (1) 3111/S : 1.3,4,5, 15.24.26,36.42,52.53.54.64.65'" 14
(2) 3cm/s : 2. 8, 59, 30'" 4
(3) 3/4m/s : 6, 14.29 ::: 3
(4) 0.75m/s: 7, 12, 18, 19.22.27.32.35.37.38,46,47.50,58'" 14
(5) 0.2)1)/$ : 9 ee 1
(6) 41111s: 78 <= 1
(7) 2m/s : 11 "" 1
(8) 12111/5: 13. 17,57'" 3
(9) 1111/5: 16,51.5677,79"" 5
(10) 30m/s : 20 r- 1
(11) 12001l1/s : 23 '" 1
([2) l.05m/s: 25 ::: I
(13) 0,86m/s : 28 Q 1
(14) 12cm/s : 31 ea 1
(15) 51\1/s; 33,80 "" 1
(16 10111/5: 39'" 1
(17; ·~I11/s:40::::1
(18) IIm/s : 44 to: 1
(19) SOmis: 48 t:: I
(20) Uniform speed: 55 ::::1
(21) 0.007m/s : 60'" 1
(22) 20rn/s : 61. 76:::: 2
(23) 39,2111/s: 63 c., 1
(24) 1.251l1/s : 6u. 72 "" 2
(25) Om/s ; 61. 70. 74:::: 3
(26) 0.5111/S: 68"" 1
(27) 0.45m/s : 69, 75 '" 2
(28) 40m/s : 71 "" 1
(29) No tIlISWCI' : 10 21,34, 41,43,45.49.73 sa 8 Totol=79

2.4. A: 4. 5,14,18,23,24,25,31, 36,39.41.42,43, 4S. 47. 49, 50, 51. 61. 63, <54.67, 68, 71, 72 ""25
B : 8, 10. 16,46,55,56,60,73.76,77.78,79.80'" 13
C : 2. 9, II. 15. 19,20,22,26,27.28,29,33,35.37.38,48.53,54.57,58. 65, 66, 69,70,74"" 25
D: 1,6,7,12,13,17,21.30,32.34,40,44,52,75'" 14 1'0101::: 79
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(24) No: 44::: 1
(25) 1.25 : 47'" 1
(26) The time will change : 48 :=: 1
(27) 0.61ll/s : 58 "" 1
(28) lcm/s : 59,79:=: 2
(29) !(i61il01l·5m/s : 60"-' 1
(30) 100km/h: (i1 '" 1
(3l) Velocity changes : 72 =: 1
(32) Velocity is accelcratlng : 75 '" J
(33) No answer : 8, 10.21.24.27.41.42.45.46,49. SO, 51, 54, (i3, 68, 77. 78 ::: '" 1

Total = 79

2.3. (I) 3m/s : 1.3,4.5, 15,24,26.36,42,52,53.54,64. 6S::: 14
(2) 30m/s : 2, 8, 59. 30 ::: 4
(3) 3/4111/5: 6. 14,29"" 3
(4) O,75111/s:7. 12, 18,19,22,27,32,35,37,38,46,47.50,58'" 14
(5) 0.2111/S: 9 "" 1
(6) 4111/5: 78 := 1
(7) 2111/5: 11 ::::1
(8) 121\1/s: 13, 17. 57:=: 3
(9) 1m/s: 16,51.5677. 79'" 5
(10) 30m/s : 20 '" 1
(II) 12001l1/s: 23 "" 1
(12) 1,05m/s : 2S '" L
(13) (),86m/s : 28"" 1
(14) 12cl11/s : 31 ::: 1
(15) 5m/s: 33.80'" J
(16) lOm/s : 3<J • 1
(17) ·21l1/s : 40"" 1
(18) 8Ul/s : 44 ;:l I
(19) 80m/s : 48"" 1
(20) Uniform speed; 55 '" 1
(21) O,007m/!3: 60'" 1
(22) 20111/s: 61. 76;:l 2
(23) 39,21ll/s : 63 "" 1
(24) 1.25111/s: 66, 72 == 2
(25) OI11/s: 67. 70. 74 '" 3
(26) 0,5111/s: 68'" 1
(27) 0.45m/5 : 69. 75 "" 2
(28) 4011l/s : 71 ::::1
(29) No nllSWC1': 10.21.34,41,43,45,49, 73 ~ 8 Totnl '" 79

2.4, A: 4. J, 14. 18.23,24.25.31,36,39,41.42.43.45.47,49,50,51,61,63. 64. 67, 68. 71, 72 '" 2S
B : 8. 10,16,46,55,56,60.73.76.77.78,79.80::::: 13
C: 2.9. 11. 15. 19, 20. 22, 26. 27. 28, 29, 33, 35, 37.38.48.53.54,57,58,65,66,69,70,74'" 25
D: 1,6,7.12.13,17,21,.30,32,34,40,44,52. 7S "" 14 Tolnl '" 79

." •••••• , ••• **••
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O.15m/s: 22'" I
20ntis : 27. 61 := 2
0.31)1/s : 32 '" 1

6111/s : 38 <= 1
40m/s : 43, 69. 71 '" 3

O.0075111/s: 60 t= I
uniform: 75 == 1

No answcr : 16.41.45.49,77.78'" 6 TotHI '" 79

At esec :

2111/s:5.17,26,31. 36, 53, 56.65,67, 72, 74. 76. 79. 80:=: 14 uniform: 7S ea 1
0111/5: 12, 14. 24, 73 := 4

60111/S: 69, 71 '" 2
2111/s: 4, 11. 23. 52. 70 =: 5

L51l1/s : 2, 3, 8, 9, 10 "'5
O.005m/s : 60:::: 1
r : ..:m/s : 18, 19,37,46.58;:: 5

5111/$ ; 48 '" 1
1111/S: 47'" 1
60111/5: 43 ::::1

O.31tl/s : 35 "" 1
O.33m/s : 28"" I

·0.331\1/5 : 25 "" 1
24111/5: 21 '" 1
160111/5:20'" 1
181tl/s : 13 '" 1
No answer : 6, 7, IS, is, 22, 27. 29, 30. 32, 33, 34. 38, 39, 40, 41, 42, 44,45,49,50,51,54,55,

57,59,61.62,63,64,66,68,78'" 32 Total= 79

2.2.2 Velocity uCter Sit :
(1) 75clltis : 1 ::::1
(2) 30m!s : 2 ::: 1
(3) Object [s dcceleraung : :1 ::: .I
(4) Velocity is constant: 4, 12, 14,35,52,55,56::: 7
(5) 4km!h : 5'" 1
(6) 3m/s : 6, 29, 36"" 3
(7) 1.6;.,:lO"4 : 7 '" 1
(8) 30km/h : 76
(9) v '" 0 : 9. 17.30,38.39.73'" 6
(l0) 2em!s : 11, 57, 65. 70'" 4
(11) 600m/s"2 : 13 ,. 1
(12) -2111/s: 15.26,31,53,64,66,67.74::: 8
(13) [/60m/s: 16'" 1
(14) Velocity increases: 18::.:: 1
(IS) 0.0 llnls : 19,28'" 2
(Hi) ISOOm/s : 20 '" 1
(17) Will remnln sumo: 22• .14'" 2
(18) Im/:;: 23 ::: 1
(19) O.016m/s: 25 '" 1
(20) I dOll't know: :)1.32'" 2
(21) 0,03: 37 '" 1
(22) -3111/s: 40 ea 1
(23) 30()Om/s: 43. 69, 71::: 3



APPENDIXE
QUESTIONNAIRE ANALYSIS QUANTITATIVE
(Example of'thc analysis: the numbers s/101l'11 are the codes allocated to individual students)
NB : Code 62 is not allocated.

QL 1.1 A: 1. 3, 4, 5, 6, 11.25,27,35,41,58. sv, 6S, 78, 80:=; 15
B : 13. 18,20.22,30.42.44,45,46.47.49.53.54,55,65.66.71,75 == 18
C : S, 12.21.24,26,31,32,34.36,37,39.57.63.64.67.69,70.72, 76. 79 == 20
D: 1,7.9, 10, 14,15. 16, 17. 19.23,28,29.33,38,40,43,48.50,51.56.60, 61, 7~. 74,

77 == 26 Total == 79

1.2 A: 2.24,28,33,46,47.50,58,75,76 == 10
B . 9, 11. 13, 14. 18, 19,25,27,36,39.43,44,61. 6S. 69, 77. 78, 79, 80 =: 19
C ; 3, 5, 6, 7,10,15, 16.17.21,29.32,34.35.37.38,40.41,42,48,49,52,54, 56. 60, 63,

64, 65, 70, 71, 72, 73 ::::31
D : 1,4, 8, 12,20,22,23,26.30,31,45,51,53,55,57, 59,66,67,74::: 19

Total= 79

1.3 (1) Velocity vs Time.
(i) : 2, 17, 22. 26. 29, 40, 44, 45,47, 50, 55, 58.63.71,73, 76 .. 17
(ii) : 9, 14.23.28.30,34,36.39,46,48.52,60.61. 64, 67. 78, 80 =: 17
(iii) : 16, 31. 32, 35, 37 =: 5
(iv) : 1. 3,5,6,7, 10, 11, 12. 13, 15, 18, 19,20,24,25,27,33,38,41,42.43.5[,53,54,56,

57, 59, 65. 66, 69, 70, 72, 74, 79 :: 34
No answer : 4, 8,n,49, 75, 7&::::6 Total = 79

(2) Speed vs Time.
(i) : 1.5.14, J9, 20.25,28,30,36,39,51. 56, 67. 69, 70, 72, 74. 75, 7'1= 19
(ii) : 11. 12, 13. 18,22,23,27,33.35.43,47,63.73, 79 == 14
(iii) : 10, 15, 40 '" 3
(Iv) : ,~,7, 9, 24, 29, 32, 68 '" 7 .

No answer: 2.3,6.8,16,17,21,26,31,34.37.38,41,42,44,45,46,48, 49, 50, 52, 53. 54, 55, 57,
58,59,60,61. 64.65,66,71.76,78,80 =: 36 Tolal '" 79

Q 2. 2.1 (I): 23, 28, 42, 44, 51 == 5
(ii) : 35,43,46,58,60,61.67,78,79,80'" 10
(iii) : 3,5,8. 12, 17.20.21,29.30,31,36,37,41,48.50,52,53,55.63,72,74" 75 ""22
(lv) : 1,2,4, (), 7,9. 10, 11, 13, 15, 16, 18. 19,22,24,25.26,27,32,33,34.38.39,45,47,

49.54,56,57,64,65,66,68,69,70,71,73,76,77:::: 39
No answer: 14, 50, 59'" 3 Tolnl '" 79

2.2.1 At 4scc :

3"1/S: 1, 4, 5, 7,15,24,26,31,36,47,52,53,54,56,65,76,80 == 17
3clt)/s : 2, 6, S, 59,63 '" 5

O.75cm/s: 8, 9, 19,23,25.28,35,37,46,48, SO, 58::: 12
1.25m/s : 10:::: 1

21l1/s: U, 29, 34, 44, 51, 55, 57, 66 ""8
Om/s : 12, 14,67.10, n. 73,74 == 7

12111/s-2: 13 '" 1
21\1/s: 3, 30, 33, 39, 40, 42, 64, 68 '" 9

30m/s : 20:::: 1
18111/S:21 ::: 1



3d _Q_> .....9__)

~~~



2

2.1. Picture understanding (N=39)

1, 2, 4, 6, 7, 9, ro , 11, 13, 15, 16, 18, 19, 22, 24, 25,

26, 27, 32, 33, 34, 38, 39, 45, 47, 49, 54, 56, 57, 64, 65,

66, 68 69, 70, 71, 73, 76, 77.

2.4. Speed/time gr.aph (N=13)

8, 10, 16, 46, 55, 56, 60, 73, 76, 77, 78, 79, 80.

QUestion 3.

3.1. Picture of the ball. (N~23)

5, 9, a.o , 15, 17, 20, 22, 24, 32,39, 41, 43, 48, 52, 54,

55, 61, 63, 65, 70, 72, 73, 75

3.2 Places of highest speed (Nail).

2, 4, 8, 13, 15, 18, 19, 33, 65, 69, 73 = 11

3.3,1 Vector half-way (N=25)

4, 5, 0, 8, 9, 11, 12, 15, 24, 29, 30, 38, 39, 41, 43, 45,

47, 48, 58, 59, 60, 67, 71, 73, 76.

3.3.2. Vector when ball is caught (Na27)

4, 6, 11, 12, 15, 16, 18, 21, 26, 23, 29, 30, 38, 39, 43,

45, 55, 56, 58, 59, 65, 66, 72, 73, 74, 75, 76.

3.4. (a) Gra)')h(speed/t) (N=18)

4, 10, 13, 17, 22, 27, 37, 54, 55, 65, 67, 68, 70, 76, 77,

78, 79, 80.

(b) Graph (velocity. It) (Na18)

4, 10, 17, 18, 19, 22, 23, 24, 29, 30, 42, 47, 56, 58, ~1,

64, 66, 70.

*-'" ** ** * '** * * '* '* '* '*
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172,S. Since it is zero, our graph is going to be like
tltis, No more here.

17:1.1. Where is it'?

1'14.S. Whcn u is !It rest.

175.1. So is zero nt the top?

176.5, Yes, It means no motion nt thc lop. when the child is ut the lop there is no motion,

177.1. There is 110 motion ." moans, docs it mean it is lit rest every where? (Jokingly),

178.S. But how call [go wilh the graph of thls? r think the gmph will be as 11slraighlline because we
didn't talk about when it goes backwards oguin.

17\).1. Yes, OK, Thunk you very much.

1<11:\111'0: B 1's velocity-time graph of the ntotlon of the swing .

I

I

.'



153.1. At this point find at this point. These are the polnts at the top.

154.S. Are lit the top?

155.1. Yeah. what is the velocity there?

[56.5. Zero.

157.1. Yes. when it moves draw the speed-time graph.

158.S. Draw a speed-tunc graplt for the child on the swing (He reads). For the child 01\ the swing. But
1'111 not sure about this

159.r. Try, 1\obody is sure of anylhing. (There is a Iaughtor), Yeah.

160.S, The child On th~' !,\,:ng bas a speed of zero at the top, I think ... (He draws).

161.1. All right let \IS U) nus Q.5. b.

Figlll'l: . d-time graph of the motion of the swing

162.S. Draw the vel. I • H) graph of the motion of the child on the swing. Here I. don't understand
where they say zero, at the top or where.

163.1. Well zero, (lclually this is the smnc question, there it was speed and here you have to talk about
velocity.

164.S. Oh, about the velocity. Yes, so speed goes hand in hand with velocity, the difference in direction,
t think we nrc going to have the same sketch,

165.1. As speed? Why do you think the same?

166.5. Velocity is the, our velocity is zero ... , I think the velocity here is zero, When the speed is zero, is
when tho object is at rest.

167.I. Humm, so when the swing is lit the top.

168.5. At the top'? Is there lit rest and Is going to C0111eback again.

169.1. Oom humm.

170.S. this one is challenging]

171..1. (A lauglucr) Is challenging. 1 think try.
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153,1. At this point and at this point. These nrc the polnts at the top,

[54,S, Arc at the top'?

155,1. Yeah. what is the velocity there?

156.8, Zcro.

[57.1. Yes, when it moves drnw the speed-time graph,

158,S, Draw n speed-time graph Ior the chlld on the swing (He reads). For the child on the swing, But
I'm not sure about thls,

159.1. Try, nobody is sure of anything. (There is n laughter), Yeah,

160,S, The child 011 the swing has u speed of zero at the top, I thillk",(He draws),

161. I, AU right let us try this Q,5, b.

lfiglll'c: Speed-time graph of the motion of the swing

162,S, Draw the velocity-time grnph of the motion of the child 01\ the swing. Here [don't understand
where they say zero, at the top or where,

163.!' Well zero, Actually this is the same question, thoro it was speed and here you have to talk abou;
volvo!ly,

164.S, Oh. about the velocity, Yes. so speed goes hand in hand with velocity, the difference in direction,
[ think we are going to hnve tho sumo sketch.

165.I. As speed? Why do you think the same?

[66,S, Velocity is the, our velocity is ZOI'O "" Ithink the velocity here is zero, when the speed is zero, is
when the object is nr rcst

167,l, Humm, so when Ihe swing is nt the top,

168,S, At the top'? Is there HI rest nnd is going to come bnck lignin,

169.1. 00111 humm,

17().S, This one is challenging I

171.1. (A laughter) Is challenging, [think try.
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135.1. Then velocity-time graph.

136.8. Velocity-time graph. This one from zero, no I think this one can represent displacement, yes I
think .... no .... 'C' is correct.

137.1. OK, what can you tell about this part of the graph? This means suppose I say CBA, and ask
nboutBA.

138.8. In fact here is where the ball stops and turns back again.

A
Figure: B I's graph of the motion of the ball thrown upwards

139.1. Yes.

140.S. Velocity-time graph, velocity is a vector quantity, it has both magnitude and direction that is why
here is our graph to see.I Call say if the negative Y-axis, the ball came backwards the upward
movement is positive find the downward movement is negative.

14l.I, So what part is BA representing?

142.8. What part, actually BA this part. Actually BA represents the downwards Illation.

143.1, Thank you, now read this one.

144.8. A child Oil n swing has a speed U m/s at the top. (Interviewer illustrates with a sketch),
(A)Df/lw 11 speed-time graph for Ihe child on the swinr,. So the child on tho swing has a .. "

145.1. Have you seen 11 swing?

146.S. No, I think" ..

147.1. Come on, you people hung ropes from a branch ora tree and children go like this.

148.8. Yes, yes 1 understand the swing, but it is nt zero veloclty, the swing IIctunlly ""

149.1. What is the velocity at the top?

150.8. No, is zero. The velocity where?

151.1. Here.

152.8. Here'?
Top

FigUI'Il: Path Of tile swing
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114.S. Draw the vector of the velocity while the ball is caught. Meaning when the ball returns.

115.1. Yes, call you explain G, direction and the magnitude here'?

116.S. The direction is when it carne down and this one is our magnitude.

117.I. How do I know that this is the magnitude?

llS.S. We nrc not given the units,

119.1. Oumm hurnm,

Figure: Bl 's vector of the velocity whel1 the ball Is caught back

120.S, No the measurements.

121,r. You don't have the measurements but you can be able to say that which part of the line represents
the magnitude, that is important.

122.5. What part of the line represents the magnitude'? This part here.

123.r, What do you call that purl'?

124,S. The part which represents the magnitude'? This one I'1l1110t sure, I'm not told about thls,

125 1. All right lets see this 011e.

126.S. Study the following graphs lind answer the questions asked.

127.r. Yes,

128,S. All of them are the velocity-time graphs. The gradient of the velocity-time graph represents ... (He
repeats as if trying to recollect something)

l29.1. Here is speed-lime graph und vcloclty-tlme graph,

130.S, OK. Which one of tile above best represents the ball thrown upwards .... Speed-time graph.
firstly the speed does Hot have direction, you arc going to consider the magnitude,

13l.I. Let us see in the graph,

132.8. A, B. C, ... (mutters), I thin}, 'B' is correct. Since ....

133.1. OK wrilc down here.

134.S. Is it 'B'? Initial velOCity high, No it is 'A', because It starts wlth a higher velocity lind as it goes
up the graviraucnal force nets aguinst it. and it starts to decrease us it goes upwards, then stops
nnd then comes down ngaln. 'A' is correct.
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92. S. What'?

93. L What do you think about a vector?

94. S. By the word vector, Vector in fact includes two things l.e, direction of the motion and the
magnitude.

95. l. OK.

96. S. Yes.

97, 1. Arc you sure that this represe- \ ~ the motion?

98. S. The velocity of the stone when it goes upwards halfway. Yes, T think so,

99. I which part represents the magnitude here?

100.S, Which part represent s the ...

101.1. Magnitude in this, what you have drawn,

102.S. This part represents the magnitude. even if you are not given. Imean you don't know the
magnitude and (his will represent the direction.

103.1. r jl' ,'. Suppose 1 say. (l force of 5N is acting 30 degrees from the north. Can you draw it.

104.S. A force of ." 5N is ."

105.!. Acting 30 degrees from the North.

106.S. 30 degrees'? Aamm 30 degrees to tho hot'izontnl? You me not given ....

107.1. 1'111 saying 30 degrees from North.

108.s. Ott from NMh. 30 degrees, acting 30 degrees,

109.1. From North, can you draw it?

V
FigUl'C: Bt's vector of the force 5N at 30 degrees from North

110.S. 30 degrees from north, the force is 5N. (He draws)

111.1. Yes. which is the angle. and which one represents the 5N?

l12.S. (Indicates to clrawhlg). This is the lingle and this part is the 5N.

113.I, OK. Let us see this one.



76, S, Yes, Au, when it goes upwards, in fact. how can 1 explain this? From the thrower's hand, few
metres Irorn thc thrower's hand upwards , When it returns backwards again 011 the slime level. is
where the ball is going to have the highest speed,

77. 1. Yes.

78, S. Yes,

79. I. All right let tis continue,

80. S. Yes to =xplain where the ball is going to have a highest speed?

81. 1. Yes,

82. S, CUll I draw here?

83, I. Yes, that is for that ",,'

84, S. I can represent my motion as "" ,he draws). The ball is going to have the highest speed, from
the 011ewho is throwing it upwards and then because of the force of the gravity it will decrease,
the force of gmvity will decrease the speed or velocity of the stone because it acts against it,

FigUl'C: B 1's understanding of the speed of the ball thrown upwards under gravity

85. 1. HUIlI,

86, S. Yes and lhel1the vclocity is going to decrease until it reaches lit zero, and nt zero it is going to
return back again, and from zero it is going to increase, and increase again when It comes to the
thrower's hand,

8'1. 1. Yes. OK thank you, Yes here (showing the next question),

88. S, (Rends). Draw the vector of the velocity hnlfway going up. (Repeats) At halfway going up,

89. I. HUl11.

1
Figlll'c: 131 's vector of the velocity of the ball halfway up

90. S. At halfway going up. The vector )f the velocity, straight upwards at halfway.

91. I. (Interruptiou) What is It vector?
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