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1)  An electric current of (0.700 A) passes through a lamp for (3.00 minutes).

a. Define the electric current.

[1]

b. Calculate the amount of charges that pass through the lamp.

Q= C [3]

c. State one factor that is directly proportional to the amount of the electric charge
that passes through a point.

[1]

2) Figure 2-1 shows part of an electric circuit.

Q =30.0 pC
< <
50V
Figure 2-1
a. Calculate the electrical energy consumed by the lamp.

W= J [3]

b. What is the equivalent unit of potential difference?

(Shade in the bubble ((O)) next to the correct answer)

O JcC O uc?!
O J'c O J' ! [1]

Do not write in this space
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3)

4)

Figure 3-1 shows a diode which is connected to three different circuits A, B and C. O
N % N 3

7 N 2 ;

=

| . . ®
- s = s = s 3
5.

n

(2]

(A) (B) (C) g

Figure 3-1 w

Which of the following represents the correct type of diode connection?
(Shade in the bubble ((O)) next to the correct answer)

Forward bias Reverse bias
O A C
@) B A
@) C B
@) B C
[1]

Figure 4-1 shows a copper wire with a resistivity of (1.7x10° Qm).

0.20 m

<

0.60 x 10°m

Figure 4-1

What is the value of the resistance of the copper wire?

R= o) [5]

Do not write in this space
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o . : : Q
o 5) Derive the equation (I = Anvq) using (I=T )
S
2
=
®
=
~+
= 2]
[%2)
o
a
v 6) Figure 6-1 shows three graphs of a current against a potential difference for devices
A, B and C.
Ilr Ill IAJ
) v ) v ) vV
\/ Y Y
(A (B) (©)
Figure 6-1

Choose the correct answer which represents the correct devices.

(Shade in the bubble ((O) next to the correct answer)

Ohmic conductor | Filament lamp Diode
O B A C
O B C A
O A C B
O A B C
[1]

Do not write in this space
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7) Figure 7-1 shows an electric circuit.

R =4Q /\
I=1A 1 V.
'y 1 L7
R =20
R = 4Q .' |
> I
LA L=1A
v
AN M | i
AR L=1I

Figure 7-1

a. What is the voltage reading of the voltmeter (V3)?

V= % 2]

b. What is the equivalent resistance resulting from the combination of resistors
(R 1) and (Rz)?

(Shade in the bubble ((O)) next to the correct answer)
O 1Q O 20
O 40 O 80 [1]

c. What is the internal resistance value of power source (r), given that the

voltmeter reading (V) after closing the circuit is (8 V).

r= Q [1]

Do not write in this space
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d. State one change in a factor that can increase the voltmeter reading ( V) shown
in Figure 7-1.

[1]

e. State Kirchhoff’s first law.

[1]

8) Figure 8-1 shows an electric circuit.

I 24V 29V
1
—~— |
I
30 s
[=1.59 A
3Q 7 2
Figure 8-1
a. Calculate the magnitudes of currents I, and L,
I,= A L= A [4]

1 2

b. State Kirchhoff's second law.

[1]

Do not write in this space
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9) Figure 9-1 shows an electric circuit.

a.

R =20 Q

Figure 9-1
When switch (S) is closed, the ammeter reading is (0.3 A).
What is the value of (R1)?
(Shade in the bubble ((O)) next to the correct answer)

O 8Q O 300
O 400 O 500 [1]

If switch (S) is opened, what would happen to the value of the ammeter reading?
(Shade in the bubble ((O)) next to the correct answer)

O Increase. O Decrease.

Explain your answer.

[1]

10) Figure 10-1 shows a graph of potential V(Z)“
. . . . 5
difference against time for a capacitor
. : o 20
discharge in a R-C circuit.
15
a. Determine the initial electric 10
potential difference across 5 —~
the capacitor plates before 30 60 90 120 150 180 210 240 z70ﬁm:(s)
discharge.
9 Figure 10-1
V = \Y [1]
[e]

Do not write in this space
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b. Calculate the time constant (CR) of the circuit.

a.

CR= s [3]
11) Figure 11-1 shows an electric circuit.
Calculate the total charge stored C,=4pF _|C=2pF
in the circuit. T
12v[]
|C3= 6nF
Figure 11-1

Q’cotal= C [4]

b. Define Farad.

C.

[1]

Which of the following represents the charge stored in capacitor (C,) and its
corresponding potential difference?

(Shade in the bubble ((O)) next to the correct answer)

The charge Q, (uC) The potential difference V,, (V)
O 12 6
O 24 6
) 24 12
) 12 12 1]

Do not write in this space
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12) Figure 12-1 shows a graph of the charge

stored on a capacitor as a function of Q (MCZK
voltage across the capacitor plates. 30
a. What does the area under a potential-charge 20
graph represent?
[1] 10

>
Figure 12-1

b. What is the total amount of energy stored in the capacitor?

(Shade in the bubble ((O) next to the correct answer)

O 02w O 5w
O 90w O 180w [1]

13) Figure 13-1 shows a displacement-time graph for a transverse wave at (=0 s).

y(m)

A

/N

"t(s)

e TO

Figure 13-1
What is the position of particle (e) after a quarter period?

(Shade in the bubble ((O)) next to the correct answer)

O a O b
O ¢ O d [1]

Do not write in this space
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14) Figure 14-1 shows two waves (A) and (B).

y(m)

A)
0.40

B
0.20 — I )~

0

‘ 6
-0.20 - \ L \ xom

'0-40 \/

Figure 14-1

What is the intensity ( L) of wave (B) in terms of the intensity ( L) of wave (A)?

(Shade in the bubble ((O)) next to the correct answer)

1 _1

(@) IB_EIA (@) IB_ZIA

(@) I; =21, (@) I; =41, [1]
15) Define Amplitude.

(1]
16) Figure 16-1 shows two waves (C) and (D).
y(cm)
<o @D
4 (] X(cm)
/ Figure 16-1

Find the values of:

a. The wavelength of wave (C).

[1]

b. The phase difference between the two waves.

[1]

Do not write in this space
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17) Figure 17-1 shows a sound wave.

y (m)

0 / / 25 £(X 107s)

Figure 17-1

a. Calculate its period.

T= S [2]

b. Calculate the wavelength of the sound wave when the speed of this wave is (340 m/s).

A= m [2]

18) An ambulance makes a sound of (200 Hz) and moves at a speed of (v, ).A stationary
observer hears the sound at a frequency of (212.5 Hz).

a. Is the ambulance moving towards the observer?
(Shade in the bubble ((O)) next to the correct answer)

O Yes O No

Explain your answer.

[1]

Do not write in this space
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b. Calculate the speed of the ambulance (vs).

y = m/s [3]

19) What do we call the spreading out of waves after they pass through a narrow gap?

(Shade in the bubble ((O)) next to the correct answer)

O Reflection (O Refraction
O Diffraction O Interference [1]

20) A monochromatic light is normally incident on a diffraction grating of (3000 lines per
centimetre). The diffraction angle of the first order maximum is (1 0.0).

What is the wavelength of the incident light?

(Shade in the bubble ((O)) next to the correct answer)

O 500 nm O 579 nm
O 600 nm O 650 nm [1]

21) A white light is used in a diffraction grating experiment. Complete Table 21-1 and
compare between a red and a blue light in terms of wavelength and diffraction angle.

Wavelength Diffraction angle
(Longer/shorter) (Larger/smaller)
Red
Blue
[2]
Table 21-1

Do not write in this space
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22) Figure 22-1 shows two waves of the same frequency.

y(cm)

A

y(cm)
84

2A

Figure 22-1

What is the resultant of the combination of the two waves?

(Shade in the bubble ((O)) next to the correct answer)

y(cm) y(cm)
44 4]
) /\ )
y(cm) y(cm)
124 124
O O

/\
U/

Do not write in this space
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23) State the principle of the superposition of waves.

[1]

24) Figure 24-1 shows Young's double - slit experiment.

slit (1) I

a= 1.0 mm A bright

B dark

slit (2)

C bright | 0.3X 107 m

D dark

D

Z5m E bright

Figure 24-1

a. Calculate the wavelength of light used in the experiment.

A= m [3]

b. What will happen to the distance between fringes (x) when the distance between
the two slits (a) is reduced? (Shade in the bubble ((O)) next to the correct answer)

O Increase O Decrease

Explain your answer.

[1]

Do not write in this space
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25) Figure 25-1 shows the relationship between the (sin 0) of the interference maximum

order (1) and the reciprocal of the distance (l ) of a diffraction grating.

d

sin®
0.9]
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

0 2 4 6 8§ 10 1/d(x105m™)

Figure 25-1
Find the path difference between two adjacent lines.

[1]

26) Lightis normally incident on a diffraction grating of (10000 lines per 1.3 cm). A first
order maximum is observed at an angle of diffraction (22°).

Calculate the wavelength of the incident light.

A= m [3]

[ End of Examination ]

Do not write in this space
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Formulas and constants

Electricity
pL
Q=1It Q = Ne emf =IR+Ir V= IR R:T
w 2 W
V= — p=V_ P = I’R P = VI P= —
Q R t
Z Iin = z Lout Z AV ciosed loop = 0 I = Anvq
Capacitance
—t 1 1 Q2 1
— Py W = = CV? =— W=—-QV
X = Xy€ecr 2 W=z 2 ¢
t Q
n(x) n(xo) T vV
waves
Phase difference = (3)x360° fo= f_sv
4 v F vy)
. At o A
Phase difference = (?)x360 V=g v=Af
Superposition of waves
Constants
Speed of sound in air =340 m s™ e=1.6x10"1Y¢
A== in®=ni
=D dsin® =n

Do not write in this space
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< = | Page | £ § é =

Item Answer g Additional Information 5 % £ Q §

496 g e

3 The_rate of flow of the charge 1 Accept correct similar answer. 1 5 |11A| AO1
carriers. Formula is not accepted.
f=3%60=180s 1 | 1 mark for converting to

seconds
= 1
1 b | Q= 0.700 > (180) 1 mark for the substitute 1 > |11B] A0l
Q=126C L1 1 mark for the result
Time or Current Give one mark for one correct
C 1 | factor 1 5 1.1B | AOl
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TN

90\/ }“\~ \?:w =
ltem | Answer 'c;l—, Additional Information Aﬁg’;ﬁtﬁiﬁ% V Page E % % %
"r; ’ /: 7 3 8 % g
Q = 30.0 x 107°uC 1 =
1 mark to convert
a Q 1 mark for the substitute 1 8 128 AO?2
= —6 1
2 W=30.0 X107 x5.0 1 mark for the result
=1.5x107%] 1
b jc 1 - 1| 8 |12A| AO1
Forward bias. | Reverse bias )
3 |5 c B 1 1| 12 | 121 | AO2
R = pXL'r _060x107° _ o 10-3 1 1 | 1 mark for the value of (r)
1 | 1 mark for substituting (A)
A=mr?=mx(0.3x1073)2 .
A = 2826 x 10~"m? 1 mark for the result of (A)
4 1 mark f bstituting (R 11 14 |12L| AO2
_pL 1.7x 1078 x 0.20 1 | 1 mark for substituting (R)
A 2826x1077 1 mark for the result of (R)
R=0.012Q 1
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!27\/

'\
\5

2] TEANTP P AN AT g)cu % GEJ
ltem | Answer = | Additional Informatio A"?’,(‘,"'f’”&_”){’ Page < % E 8
> SRS b S 5 3 =
45 Py —O | £°
A~ MDA
[ = % 1 mark for: f’\./
Axnq

[ = Axnq 1 [ = .

5 t 7 111D| AO2
X 1 mark for:

v =- 1 X

t V=-

t

[ = Axnq
Ohmic Filament
6 conductor lamp Diode 1 - 11 12H 1 AO2
CJ A B C
b=1+1=2A 1 | 1 mark for calculating (I5)
V, =13R; =2 x2=4V 1 | 1 mark for calculating (V5)

7a Another solution 20 1.3H | AO?

1 mark for: v, = LR, =4V

ImarkforV; =8—-4=4V
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or

The algebraic sum of currents in
a network of conductors
meeting at a point is zero”

Do not accept a formula

. 2g| 22
ltem Answer Additional Information = Page | € 3 28
83| 43
20 -
b 1 122-24] 13F | AO1
8=9-2 1 mark for calculatin
c|° T 9() 1| 34 |14B| AO2
r=0.50Q
Increase electromotive force (&)
d | Or decrease current (1) Accept one correct answer 11 31 |14B| AO1
Or decrease internal resistance (r)
The sum of all currents entering a at any node (junction) in an
7 node (a junction in a circuit) must electrical circuit, the sum of
equal the sum of all currents leaving currents flowing into that node
that node. Is equal to the sum of currents
flowing out of that node.
e 1} 17 J13a| Aol
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Item Answer = Additional Information A 3
= o=
2 O
29 -7, 4+ (1.59%x3)=0 1 1 mark for the correct closed loop
1 mark for finding the value of I,
I, =482A 1 | 1 mark for applying Kirchhoff’s first law
1 mark for finding the value of I,
L =1 +13 Another solution
I, = 482 + 1.59 1 24 -3, —(3%x159)=0
I, =641A
I, =642 4 1
1.59+1, =641
8|a l;=4824 24| 1.3H | AO2

Another solution
29424 —31, =71, =0
53—-3,—7L,=0 (1)
I, =159+1, (2)
53 — (3 x 1.59) — (3L,) — (71,) = 0

I, =482A4
I, = 1.59 + 4.82
I, = 6414
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NG
ltem | Answer g Additional Information
The sum of the electromotive forces| 1 | The algebraic sum of all the potential
in a closed circuit is equal to the sum differences (voltages) around any closed
- loop in a circuit is zero
g | p | of the potential differences. Or 201 1.3B | AO1
The sum of the voltages around a loop (or
mesh) must equal OV.
21
a 30 Q) 1 - - | 136 | AO2
24
9 Decrease Both parts must be correct to get 1 mark
If switch S was opened, the total resistance would
b increase. Then the total current would decrease. 1 221 13G | AO2
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> T Y =
ltem Answer = | Additional Inform |02"UJJ(5~“J‘533/55 Page E % % %
p SUmL A AT §5| 85
: iy, -0 | £0
Vo =20V 1 LN
a 0 A 2 57 |2.1G| AO1
—t 1 _180
V =V, ecr 1 mark for: 5 = 20e cr
180 1 —180
5=20e CR 1 mark for: @
~ —180 20
CR= 1 (i) 1 |1 mark for:cr =129.8s~130s
10 N 20 Another solution
b CR = 129.85s ~130's 2 | 57 |21 [AO2
In5 — In20 = 159
n n20 = CR
_—180
- —1.386
CR =1298s
for parallel : C;, =2+ 4 =6 uF 1 | 1 mark for calculating (C;,)
! 6 X 6 1 mark for calculating (Crotq;)
11 or series: Cigrgg = ——— = 3 uF 1 L
3 6+ 6 . 1 mark for substituting (Q,,.q) o | 52 2211(|3E AO?
Qeotal = Ctotal X Viotal = 3 X 107 X 12 1 | 1 mark for calculating (Q,,,,;) '
_ -6
Qeotal = 36 X 1072 C 1 | Another solution
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1 mark for: P AN
L
SInCG ClZ == Cg == ’ 3")}(&?} '
12 58 P |
6#F, then V12 == V3 == 7 = gjy)p/t)‘/ﬂ
o N
[~ -~ y
— Seahds
Qtot = C3V3 S

1 mark for substituting Q.
Qior =6 X6 =36uC

1 mark for the final value of

QtOt
QtOt - 36 X 10_6 C
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ltem | Answer _:;g Additional Information % %
236
A capacitor has a capacitance of one 1 | 1 mark for the correct definition
Farad when a potential difference of AO1
b | one volt will charge it with one coulom! 44 | 2.1A
11 electricity charge for every volt applied
across its terminals.
The charge Q, (uC) | The potential difference V, (V) 1
C = o A - 47 | 2.1C | AO2
1
a | Energy stored in the capacitor - 47 | 2.1F | AO1
12 1
b 90 yJ - 47 | 2.1F | AO1




Royal Guard of Oman Technical College, Physics 15t Semester, 15t Session 2025-2026

HKQ

y)
Aieih | | oo | Ee
x TR YA NI (WYY )| = =
ltem Answer g Additional Informatio ’&"g\" )ﬁé £ 8 % 8
e “o ] <°
—t
13 b 1 - 3 61 S.1A A0l
14 Ig = =1, 1 - 3 |66 3.1H| AO2
4
The maximum displacement of a
particle in the wave from its rest / Accept any similar correct
15 equilibrium position. 1 answer 3 63 |3.1D| AOL
a wavelength = 8 cm 1 1 mark for the final value 3 62 |31Cc| AO1
16 .
Phase difference= 360 x - _
b 5 I 1 1 mark for the final value | 3 | 65 |3.1D| AO2
=360 x-= 90° or ~ rad

10
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504968

Y

Assessmen
t Objective

. 2 E
Item Answer Mark Additional Information LW el € S
‘ A 83
_t_ 2.5x107° 1 mark for substituting (T) Q"fy
n 2.5
3 i 1 mark for the result of (T) 3 l63-64131C A0
T=10x10"3¢ If a student did not convert to
17 seconds reduce 1 mark only
A=vXT 1
. _3 1 mark for substituting A i
b A=340x1x10 1 mark for the final answer ( 1) 3 [66-67 3.1F AO1
A=0.34m 1
Yes, Both parts of the answer
because the frequency heard by the must be correct.
a stationary observer is higher than the L fo bigger than f; 3 |71-73|32B | AD?
frequency of the ambulance car fo > fs
v
fo= — fs .
(v — vy 1 mark for the formula (sign)
18 fo __ Vv 1 1 mark for substituting (vy)
b s v 1 mark for the final answer| 3 |71-73|3.2C| AO2
212.5 _ 340 1 (v5)
200 340 — v
v, = 20ms1 1

11
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displacement of the individual

waves at that point.

answer

Item Answer g Additional Informatifreilepes, 5 2 g §

46 g o)

19 Diffraction 1 - 4.2A | AO1

20 579 nm 1 - 85-86 | 4.3B | AO2
Wavelength | Diffraction

angle 1 mark for each correct column

21 Red Longer Larger 2 8r 14.2C | ACL
Blue shorter smaller

22 \/ﬂ 1 - 76-7714.1C | AO2
When two or more waves meet at a

point, the resultant displacement at o
oq | that point is equal to the sum of the | 1 | /Acceptcorrect similar 27 1 21a1 AO1

12
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7 AR

NS Y TN \U’g = @
4 | PRY R YO A A = =
Item Answer g Additional Information '?’.g’&’w\lffm 4 /% S % 8
n) hifle 38
N ’Jc;\w)/ <°
~N—f—=
0.3 x 1072
X = =15%x103m | 1 _
2 1 mark for calculating (x)
A= ax 1 mark for substituting (A)
a D 4 |81-83 AO2
_3 3 1 mark for the result of (1) 4.11
~1.0x107° x1.5x10 1
24 2.5
A=60x10""m 1
Increases,
Because the distance (x) is inverse Both the choice and the
b proportional to the distance , L explanation must be correct 4 |8l-83) 41l ACI
between the slits (a) since x = 7D

13
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x 2| g2
Item Answer g Additional Information = % a o)
496 2 o)
nA = d sinf
slope = path dif ference = dsinf Any two correct points
25 1 |1 mark for: 85 |4.3B| AO2
040 Slope = 1.0 x 1076
slope = 2% 105 ope = 1.0 X m
slope = 1.0 X 107%m
d_1.3><10‘2_13><10_6
~ 10000 1| 1 mark for calculating (d)
nd = d sinf 1 mark for substituting (1)
26 6 84-86 | 4.3B | AO2
1= 1.3 X107 X sin22 1 | 1 mark for the result of (1)
1
A=487x107"m~49%x 10" m 1

End of Marking Guide
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1)

2)

3)

4)

S)

Write two factors that affect the resistance of a wire in an electric circuit.

1-

2- [2]
Which of the following material’s resistance decreases very rapidly as its temperature
increases? (Shade in the bubble ((O)) next to the correct answer)
O Copper O Silicon

O Iron O Gold [1]

a. Calculatethe current(/)whenacharge (100 C)passesapointina circuitduring (300s).

I = A [1]

b. Calculate the potential difference across a lamp of resistance (40 Q) when (0.350 A)
passes through it.

V= \% [2]

What is value of the electric current (/) that passes through a conductor when
(2.00 x 10° electrons) pass in (1.00 ms)?
(Shade in the bubble ((O)) next to the correct answer)

O 3.2x1019A O 320x107 A
O 320x10° A O 0.320x 10"1°A [1]

A nichrome wire of (1.5 x 10 m) length, has a (4.0 x 103 m) radius and (1.5 x 10 Q.m)
resistivity. How much power transfers to heat when (50.0 mA) passes through the wire?

P= w [5]

Do not write in this space
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6) Figure 6-1 shows a metallic wire that has (5.9 x 10%) free electrons per mS.

1=285A [ ° 5 o I r=0.8x10°m
< :I I A\
' O O

Figure 6-1

a. Calculate the average drift speed of the electrons (v).

y = ms” [4]

b. If the drift speed decreases, what will happen to the current?
(Shade in the bubble ((O) next to the correct answer)

O Increase (O decrease (O remain constant

Explain your answer.

[1]
7) Figure 7-1 shows a graph of current against the potential differences for a diode.
Which row correctly represents the points of the highest and lowest resistance of
this diode? (Shade in the bubble ((O)) next to the correct answer)
1
Lowest resistance | Highest resistance
P
(@) P T
N : /
7
(@) P S e J.S/ 1
O T Q v [1]

Figure 7-1

Do not write in this space
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8)

Figure 8-1 shows five resistances connected in an electric circuit.

a. Complete Table 8-1.

R, and R, R, and R,
Type of connection
(series/parallel)
Combined resistance
(increase/decrease) 2]
Table 8-1

b. Which row in the following table correctly shows the reading of ammeter

(A,) and (Ag)? (Shade in the bubble ((O)) next to the correct answer)
Reading A, (mA) Reading A5 (mA)
(@) 160 130
O 160 50
(@) 340 50
O 340 130 [1]

c. The values of (R,) and (R
resistance.

5) are (10 Q) and (8 Q) respectively. Calculate their total

R = Q [1]

Do not write in this space
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9)

Figure 9-1 shows an electric circuit.

35V I,
I | 8.0Q
9.0 V 1,=3.45A
I | 4.00
Ll hoo

42V

8.0Q

Figure 9-1

Apply Kirchhoff’s laws to determine currents (7)) and (13).

A [4]

Do not write in this space
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10) Figure 10-1 presents a graph of terminal potential difference (p.d.) plotted against
current (I) which is powered by a battery using the circuit shown in Figure 10-2.

Pd/V
A
14

12
) (1] PO

0.5 1:0 15 20 25 3:0:1/A
Figure 10-1 Figure 10-2

a. What is the value of the electromotive force (e.m.f) in volts?
(Shade in the bubble ((O)) next to the correct answer)

O 100V O 110V
O 120V O 13.0V [1]

b. Calculate the internal resistance of the power supply.

r= Q [2]

c. If we add three lamps connected in series to the circuit shown in Figure 10-2,
what will happen to the voltmeter reading (V)?

(Shade in the bubble ((O)) next to the correct answer)
O Increase O decrease O stay the same

Explain your answer.

[1]

Do not write in this space
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11)

12)

Figure 11-1 represents a model of a J_
potentiometer electrical circuit. Given . R I
i _ —_ 1
that the resistances are (R, = 2.0 Q) 12V
and (R, =4.0 Q) ——

What is the voltameter reading? T C\D

A

Figure 11-1

[1]

Plot (1) in Figure 12-1 gives the charge (Q) that can be stored on capacitor (1) versus
the electric potential (V) set up across it. Plots (2) and (3) are similar plots for capacitors

(2) and (3), respectively. Figure 12-2 shows a circuit with these three capacitors.

Q(nO)
A

G, C;

| | ]

10 | | | |

8

6 1 G
|
4 2 I 1
i = 2
ol > l
o 1 2 3 4 5 6 YV I

Figure 12-1 Figure 12-2

a. Which of the following options represents the capacitance values of the
three capacitors?

(Shade in the bubble ((O)) next to the correct answer)

C, (uF) C, (uF) C, (uF)

O 1 < o

O 1 o <

= 3 1 3

O 3 3 1 (1]

Do not write in this space

aoeds siy3 ul 931um J0u oq



aoeds siy} ul 9314m jou oQ

Royal Guard of Oman Technical College, Physics Semester One - Second Session Academic Year: 2025/2026

b. Calculate the total capacitance of the circuit.

C ul [3]

total

c. What is the voltage (V2) across the capacitor (C2 ) in this circuit?

v, - v [4]

13) State one use and one application of capacitors in electrical circuits.

Use:

Application: [2]

14) A (3.0 x 10™* F) capacitor is connected to a power supply and is then discharged
through a (6.0 x 10° Q) resistor.

a. Calculate the time-constant (CR).

CR = S [1]

b. State one factor that can affect the rate of the discharge?

[1]

Do not write in this space
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15) Complete Table 15-1 by writing the type of wave according to the direction of the
particles vibration during the movement of the wave.

Type of wave Directions

Vibrations of particles

< >
| >

Direction of the wave movement

Vibrations of particles

S

Direction of the wave movement

[1]

Table 15-1
16) Figure 16-1 shows a displacement-distance graph for a transverse wave.

y(m)
A

(=)
<«— Q0 —>]
> |
Y

B

g

A
=n
Y_

Figure 16-1

Which of the following represent (a), (b) and (c)?
(Shade in the bubble ((O) next to the correct answer)

a b c
(@) Wavelength Amplitude Movement of energy
O Amplitude Wavelength Movement of energy
O | Movement of energy Amplitude Wavelength
O Wavelength Movement of energy Amplitude 0

Do not write in this space
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17) Two waves (A) and (B) have the same frequency with amplitudes (1.5 cm) and (3.0 cm)

respectively. What is the ratio of their intensities (i—A)?
B

(Shade in the bubble ((O)) next to the correct answer)

O 0.25 O 0.50
O 20 O 3.0 [1]

18) Define frequency.

[1]

19) A train is moving towards a stationary observer at a speed of (25 ms™' ). When the
train whistles, the observer was able to hear the sound with a frequency of (380 Hz).

Calculate the actual frequency of the train whistle.

fi= Hz [3]

Do not write in this space
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20) Figure 20-1 shows two waves (M) and (N) having the same frequency and the same
amplitude with the same wavelength of (0.2 m).
y (x 10 'Zm)

A
20

15—
10

(M) (N)

—r—> 1 (x 10'3s)
60 65 70

T 1T 1 I
5] 5 10 15 20 25 30\35 40 45N\50 5

~10
15 _|
—20
\/
Figure 20-1
a. Find the values of the:
(i) Period.
[1]
(ii) Amplitude.
[1]
b. Calculate the speed of the wave.
y = ms™ [2]
c. Calculate the phase difference between the two waves in degrees.
The phase difference = [2]

Do not write in this space
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21)

22)

23)

24)

25)

In Young's double slit experiment, a light with a wavelength (500 nm) is used, the two
slits are (2 m) away from the screen, and the fringes spacing is (4.0 mm). What is the
distance between the two slits?

(Shade in the bubble ((O)) next to the correct answer)

O 1.3x10%*m O 1.6x10%m

O 25x10%m O 1.0x10" m [1]
What is the distance between two adjacent lines in a diffraction grating containing
(25 x 10% lines per m)? (Shade in the bubble ((O)) next to the correct answer)
O 4x107m O 4x10°m

O 4x10°m O 4x10%m [1]

State the principle of the superposition of waves.

[1]

State the condition required for two waves to be coherent.

[1]

In Young's double slit experiment, a light of (500 nm) wavelength is used. The distance
between the slits is (1.0 mm) and the first bright fringe appears at a distance (0.004 m)
from the central fringe.

a. Calculate the distance between the screen and the two slits.

D= m [3]

b. State one change in one of the factors that can increase the distance (x) between
the fringes?

[1]

Do not write in this space
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26) Figure 26-1 shows waves passing through a narrow gap.

7
<

Figure 26-1
a. What do we call this phenomenon?
[1]
b. What is the condition needed to get the most noticeable spread?
[1]

27) A monochromatic light of (600 nm) wavelength, is normally incident on a diffraction

grating of (500 lines per cm). The screen is placed (2 m) away from the grating.

What is the distance between the central maximum and the first-order bright fringe?

(Shade in the bubble ((O)) next to the correct answer)

O 0.06m O 0.012m
O 0.024m O 0.048m [1]

Do not write in this space
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28) Figure 28-1 shows points (a, b, c and d) in Young’s double slit experiment.

Figure 28-1
a. Complete the Table 28-1 by choosing the type of interference.
Interference a b d
Constructive
or
Destructive
Table 28-1 [2]

b. What is the path difference in terms of ( A) at point (d)?

O +A
O A

l\.)luo

(Shade in the bubble ((O)) next to the correct answer)

O 1A

O 2A

[ End of Examination ]

Do not write in this space
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Formulas and constants

Electricity
pL
Q=1It Q =Ne emf = IR +Ir V= IR R=T
W V2 w
V= — P= — P = I’R P= VI P= —
Q R t
2 Iin = Z Iout Z AVclosed loop = 0 I= Anvq
Capacitance
- W = ! cVv? 105 W= ! V
X = X,€cr 2 W=27c 2
4 Q
In(x) = In(x,) T v
waves
Phase difference = (=) X 360° fo= j}v
A (v + vy)
. At 0 A
Phase difference = (?) %X 360 v= o v =Af
Superposition of waves
Constants
Speed of sound in air =340 m s! e=16x10"1C
1= in® =ni
=D dsin0 = n

Do not write in this space
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Item Answer g Additional Information 5 g % § &’_)‘
hlle! Z o
1.Type of materials or resistivity 1 mark for each correct factor
2.Length of wire, 1 : -
1 | | cher answers: Radius or 11 14 | 12k | AO1L
3.Cross-section of wire 1 | diameter volume
4. Temperature
Material -
2 — 1 1, 14 1.2) | AO1
) Silicon
=210 k for the final
a|l=77755;,=03334~034 1 | One mark for the final answer 11 5 | 1.1B | AO1
3 —
V =1IR = 0.350 X 40 1 |1 mark for substituting VV
b 1 9 1.2G | AO1
V=14V 1 | 1 mark for the value of V
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83| 48
4 3.2 x1071°A 1 1| 5 |11B | AO2
L
R = %
1 | 1 mark for the value of the Area
A=m(4%x1073)2 =50 % 107> m?
1 1 mark for substituting R
1.5x107°x 1.5 x 103 < for th | . 14 | 1.2L
5 = - 1 mark for the value of R 1 AO2
5.0 x 10-5 1 o 10 | 1.2M
R = 4480 1 mark for substituting P
P = (50.0 x 1073)2 x 44.8 1 mark for the value of P
P=0112W 1
A =m(0.8 x 107%)? 1 | 1 mark for calculating the area
=2.01x107° m* 1 | 1 mark for the value of the area
I
vV=_— 1 mark for th titution for
6l a Ang ; 'f? oOI e substitution fo 11 7 |11 | AO2
585 1 | drift spee
V =
2.01x107°x 5.9 X 10%® x 1.6 X 107? . 1 mark for the value of drift

v=15x%x10"*ms™!

speed
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Decrease _ L 1 Jiils 4
is directly proportional to the drift speed. with the correct explanation. G ¢w~°y
w . A,
IS S LY
——
7 lowest resistance highest resistance 1 _ 1 12 1.2H AO2
CJ p T
R,and R, R,and R;
Type of connection series parallel 1
a (series\parallel) 1 1 mark for each correct row 1 | 22-23 1.3G AO1
combined resistance increase decrease
(increase'decrease)
1 -
b Reading 4, Reading A5 1 18 1.3h AO2
8 B 160 50
_ (10x8) _ 80 _ 440 ~40 1 | 1 mark for the final value of R
(1048) 18 ) .
Another solution AO1
C 1 23 1.3d
t_1 +1 R=440~40
R 10 8 7
35—9—-(4x345)—-81, =0 1 1 mark for the closed loop
1 mark for the value of I;
12.2 1 1 mark for the first Kirchhoff’s law
I = 3 =1525A~154 or choose another loop
1 mark for the value of I3
9 |L=1+1; . Another solution 1 | 20-30 L3h AOZ

I, =345-1525
I, = 1.925A~19 A

9+ 2, — 42 +8l; + (4 X 3.45) =0
IL=1924
I, =3.45—1.92 = 1.534
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= =)
(@) 2 @]
12.0 1 - 32 L4A 1 A01
. 6-10 1 1 mark for the substitution
slope = —r = 3—-1 . 1 mark for the value of r AOD
=20 Another solution 32 1.4B
10=12—r
10 r=12—-10 = 2()
Increase, 1
Since v = £ — Ir If students relate the connection of
As more lamps are connected in series to the power resistance leads to a decrease in the AO2
supply, the current decreases and the p.d. across current or a decrease in (VT')’ give the 35 14B
internal resistance decreases. Thus, the terminal mark
potential difference will increase.
V., — YR _ 12x4 gy 1 1 mark for the final value
11 OUL ™ Ri+R;  (4+2) 38 | 14D | AO2
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c C, Cs 1 - 21D | AO2
1 2 1
a 3 3
1 2
GXx3) 2
Co3=—1T—5 = 5 1 1 mark for the result of the
G+3) series connection
co = 2 +1 1 mark for the result of the
total — g 1 | parallel connection
12 11 1 mark for the total C
Crotal = ?HF = 1.22uF AO2
b 1 Another solution to get 52 21D
Ca3
1 _1.1
Crz L1 2
3 3
Cr3 = ° F
23 = 9H
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A N4 72
»54:;_-1;1 d_;'t) kS < O
2 1 mark for substituting Q, 5
=(C3V ==%X9 ’
Qop =23V =3 | 1 mark for the value 0,

1 mark for substituting 1,

Q2 =2uC 1| 1 mark for the value of V,
o2 Another solution to get Q, -

2 = = 1
C 2 11 ]
12 NE Quotar =g X9 =11uc | 2|50-62 21C
Vo =3V 1 Q1 =1Xx9=9uC
Q23 =11-9=2uC
Q2 = 2uC
Use: Energy storage 1
13 plication: Camera flash unit 1 ] 2 49 1L ADL
T=RC=3X10"*x6x10°=180s 1 1 mark for the value of the time 2 58 2.1H AO1
constant
14 Resistance (R) or Capacitance (C) 1 1 mark for either R or C

2 57 21H | AO1
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‘?’ v . 10 g ®)
NI AT g g
{‘“‘ﬁ.mﬁ:":“
Type of wave Directions
Longitudinal wave Vibrations of the particles

Direction of the wave B th tb t 62 Aol

15 S :> 1 oth answers must be correct| 3 3.1B

d b C 62

- AO1

16 Amplitude Wavelength Movement of 1 3 3.1D

energy

- AQO2

17 |0.25 1 3 | 66 |31h

The number of oscillations per unit Accept correct definition

time. AO1

18 1 | Number of cycles per 3 64 131D

second
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hr
_ O(U - vs)
fs = " 1 | 1 mark for the formula for f;
19 380 (340 — 25) 1 | 1 mark for substituting f, 29 | 30c | AO2
< =
340 1 mark for the value of f;
f.=352HZ 1
i) 60x1077s 1 : 63 |3.1c| At
a
i) 15X 107%m 1 - 65 | 3.1D AOC1
20 ot 1 mark for the substitution
T 1 mark for the value of v
20 x 1072 Another solution
b 1v = = 1 . 66 |3.1E| 9%
60 x 10 v=Af =02 X ——
v=333ms™? 1 01'06
v=333ms"~
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Mpagylas .\be:}i

The phase di = 360 X ‘ %ﬂiy

¢ phase difference = T 1 mark for the substitution for
15 the phase difference formula.
20 The phase dif ference = 360 X —| 4 3 65 | 3.1D AO2
¢ 60 1 mark for the value of the :
The phase dif ference 1 | phase difference

= 90°
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Fod & T = L
o s 85| 43
\;;QJ;:‘“ =i, - 22y
- ‘q‘ybq b.;,-:\'n“\‘ d
21 2.5x 107 m 1 |- R g | g1 | AO2
22 4%107°m 1" 4 | 86 |a38| At
(When two or more waves meet at a
point, the resultant displacement at Do not accept drawings or
29 | that point is equal to the sum of the 1 | formulas 4 77 1414 | AOL
displacement of the individual waves
at that point).
24 | They have constant phase difference | 1 4 80 |4.1B| A0l
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1 mark for the correct %é
ax conversion of the values into N
D = 7 1 SI units ~ 5l
1x107% x 4 x 1073 | | 1 mark for substituting D gt q) | A2
500 x 1077 1 mark for the value of D
o5 D=8m 1 | If the units are not correct
reduce 1 mark only
Increase (D) or
Increase ( 1) or 1 |1 mark for any of the correct 83 | 44/ | AO2
statements. :
Decrease (a)
26| 5 | Diffraction 1 84 |40 | AOL

11




Royal Guard of Oman Technical College

Physics 15t Semester, 2" Session//—-\\
YA

T,

2025-2026

L]
4
% '
!

/ 'J , (<5} = QL
Y P g’ (<3}
ltem | Answer Mark | Additional Information & ;‘i ""J'fy’jlﬁ; it age % g % g
*5%1 17 33 235
When the width of the gap is equal to
26| b P15 €4 1 - 41 84 |42B| AO1L
the wavelength of the waves
1
97 0.06 m : 4] 85 | 43p | AO2
o Ta - - . 2 marks for all points that are
correct AO?
% 2 g 2 2 g 1 mark for 3 or 2 points that 41 76 | 41cC
28 ‘E E g ; ; g 2 |are correct
S8 |3 8 8 3 0 mark for 1 or nothing
1
5 A 1 - 41 78 | 41D AO2
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