











Appendix E
INTERVIEW PROBLEMS ADMINISTERED IN SEMESTER II

3. Electric field and electric potential are related by

where ( is electric field, V is potential and r is position
the field.
The figure below shows the magnitude of the electric
field inside and outside a uniformly charged insulating
sphere of radius. Find the potential difference betweetr
two points

(@ n=0.2cm. andy= 0.8 cm.

(b) rp =0.6 cm. and,r= 1.6 cm.

Figure E.1: E—r problem
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2. The figure below shows the rate of change of
temperature with respect to time (i.e. d7/dt).
a. Between time =0 and ¢ =1 h, how much has the
temperature changed?
b. Between t=1 h and ¢ =2 h, how much has the

temperature changed?

05 15 % 35 45

-05 /
/.

dT/dt ("C/hour)

[

time (hour)

Figure E.2: Temperature problem.

4. The velocity of a particle moving along a horizontal
path is defined by

vt)=2t-1
where velocity is in meter per second and time is in

seconds.

Calculate the displacement of the particle between the

times ¢, = 1.5 sec. and £, = 2.5 sec.

Velocity (m/s)
yid

time (sec)

Figure E.3: v—t problem
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Appendix F

EYE-TRACKING STIMULI

Eye-tracking stimuli — Version 1

A function is definedas f(x)= %[G(x)]

Which part of the curve satisfies G(b) — G(a) =2 ?
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M1

Eye-tracking stimuli — Version 2

2

—_

Current (/), Charge (Q) and time (7) are related by 7 = Z—Q
t

Which part of the curve satisfies O(t,) — O(t,) = 2 Coulombs ?

Current (Coulomb/s)
[}

2

Time (s)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Pl

Figure F.1: Stimulus V1 - M1

Figure F.2: Stimulus V2 - P1

Electric field (V/em)

Electric field (E) and potential (V), E(x)= -dv
at any point x, are related by dx

4
If f2 E(x)dx = -3.85V, what is the value of ¥(4) — (1) ?

3 ‘ ‘ ‘ | (A) -1V
B) -15V
2
(©) -385V
1 (D) -6.35V
() -1V
0

Position (cm) -

A function f{x) is defined as f(x)= %[G(x)]

If L“ fioe)dx = 3.85, what is the value of G(4)—-G(1) ?

y
3preeeees P o P

! ! ;y:f(x): @ 1

: : E - (B) L5
2 [ N

; ; ; ; (C) 3.85
) S ________ _________ _______ (D) 635

| ®) 7.7
0 1 2 3 s

M2

Figure F.3: Stimulus V1 - P2
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Figure F.4: Stimulus V2 - M2




Eye-tracking stimuli — Version 1

Eye-tracking stimuli — Version 2

x o A A
LetG(x) = j;]f(t)dt Let 0(1) =f0)6f)6k
Which graph on the right represents G(x) ? T 4 r Which graph on the right represents 6(2) ? T g G
y B B
1P r 1r r
y=1 ! !
C 3 C
/ 3 1/
” . P q r r /4 q r
’ N TN
q q
P r P 7
Time (sec)
M3 P3
Figure F.5: V1 - M3 Figure F.6: Stimulus V2 - P3
What is the value of %fﬂlvdt att=6sec. ? What is the value of%fl:f(t)dt atx=67?
y y
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Time (sec) P4 M4
Figure F.7: Stimulus V1 - P4 Figure F.8: Stimulus V2 - M4
d 3. Force (F) is defined as the rate of -
S(x)=21G(x)) [/ (x)de =47 , o J A= 4N
dx ! change of momentum (p) i.e., =
y
G(3)-G(0)= p3)—p(0)=
s bopmgmmmn demmmeeod Rl I 7o\
Py =S (A) 2.0 (A) 2.0Ns
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Figure F.9: Stimulus V1 - M5

Figure F.10: Stimulus V2 - P5




Below is the graph of the velocity [i.e. dx/df] versus

time (7). At what point is the displacement a maximum ?

Velocity (m/s)

Time (sec)

Below is the graph of the derivative of a function f{x)
[i.e. dfdx] versus x. At what point is the function f{x)

a maximum ?

y

P6 M6
Figure F.11: Stimulus V1 - P6 Figure F.12: Stimulus V2 - M6
J Electric field (E), Potential (V) , position (x) are related by
J(x)=1G(x)) Ex)=-2
Choose the one that has the greatest value. Choose the one that has the greatest value.
(M) G- Gl) (B)GO) -Gl (©)Gla)~ G(r) (D) G(s) -~ Gip) W@ =V VOV, (OV@ Vo OV
Y \
y=/® N
$
S
3
x s
5]
P q 0 r s P a 0 " §
M7 Position (cm) P7
Figure F.13: V1 - M7 Figure F.14: Stimulus V2 - P7
For the graph shown below, A For the graph shown below, A
choose the graph on the right choose the graph on the right i
that best represents | that best represents |
d 4 d «
i dovdt B e A B
‘y ~
~ y=fx) |
\g 1
g ¢ C
_S
B
0 Time (s) - 0 x -
P8 M8

Figure F.15: V1 - P8
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Figure F.16: Stimulus V2 - M8
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