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Physics and Astronomy Department 
College of Sciences-King Saud University 

Phys 104, Final Exam 2, 1
st  Semester – THU. 01/ 3 /1435 H 

 

 .......................................................الرقم الجامعي:     ................................................................................اسم الطالب:

            ......................................................د/  أستاذ المقرر:                     ..........................................................الشعبة: 

 

K =  9×10
9 

N.m
2
/C

2
,         εo = 8.85 × 10

-12
 C

2
/ N. m

2
,   g = 9.8 m/s

2
,      μo = 4π × 10

-7
 T. 

|e| = 1.6 × 10
-19

 C,           me = 9.11 × 10
-31

 kg,             mp = 1.67 × 10
-27

 kg, 

         
Choose the Correct Answer (6 pages): Exam Duration : 3h 

                     All Answers are given in mks   unless the unit is stated 

 

10 × 2مغبفخ  ثشَرُوٕه ثٕه  رفصً (1س
–15

 m :َْلُح اٌزىبفش اٌىٍشثٕخ ثٕىٍمب رغب 

Q1) Two protons in an atomic nucleus are typically separated by a distance of  2 × 10
–15

 m.  

        The  electric  repulsion force between the protons is: 

         a.  3.2N  b. 13.8 µN  c. 2 × 10
–15

 N  d.   57.6 N 

-------------------------------------------------------------------------------------------------- 

 nC 5سرجذ صلاس شحىبد ومب ثبٌشىً. محصٍخ اٌمُِ اٌمؤصشح ػٍّ اٌشحىخ  (2س

 رغبَْ:

Q2) Three charges are arranged as shown in figure.  

       The net force acting on the 5 nC charge is: 

 

a. 13.8 µN  b. 3.3 µN   

b. 33 mN  d.  2 × 10
–15

 N 

------------------------------------------------------------------------- 

 رغبَْ: X – ثبٌىغجخ ٌمحُس Q2اي فٓ اٌغؤ nC 5محصٍخ اٌمُِ اٌمؤصشح ػٍّ اٌشحىخ  صأَخ (3س

Q3) The angle of the resultant force in Q2 with – X axis is: 

a. 22
 o 

 b.  42.6
o
  c. 69.4

o
  d. 77.5

o
  

-------------------------------------------------------------------------------------------------- 

 :ٔغبَْ فٓ اٌشىً اٌمشفكµC 6 مه اٌشحىخ    m 1ػىذ مغبفخ   ٕه اٌشحىزٕهث لٕمخ اٌمجبي اٌىٍشثٓ (4س

Q4) In the figure, the electric field between the two charges at a  

        distance 1 m from the 6 µC charge is: 

a. Zero  b. 6 N/C c. 4 N/C d.  12 N/C  

 

-------------------------------------------------------------------------------------------------- 
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-------------------------------------------------------------------------------------------------- 

 . S3خلال السطح  ٌفٕط اٌىٍشثٓمزذاخٍخ ثٍب شحىبد ومب ٌُ مُظح ثبٌشىً. اS1, S2, S3 & S4 أسثغ أعطح مغٍمخ  (5س

Q5) Four closed surfaces, S1, S2, S3 & S4 together with the charges  

       are sketched in figure.  The electric flux through surface S3 is:  

 

      a.   2Q/ εo  b. + 2Q/ εo c. Zero  d.     Q/ εo 

 

--------------------------------------------------------------------------------------- 

 ثبوزظبَ خلاي حجمٍب.  رزُصع μC 25شحىخ ممذاسٌب  cm 45وشح ػبصٌخ مصمزً وصف لطشٌب تحمل  (6س

 اٌىشح ٔغبَْ: ػىذ عطحممذاس اٌمجبي اٌىٍشثٓ            

Q6) An insulator solid sphere of radius 45 cm has a total positive charge of 25 μC uniformly   

       distributed throughout its volume. The magnitude of the electric field at sphere surface is: 
 

     a. Zero             b.  1.1 MV/m           c.  0.12 MV/m             d. 10 V/m 

-------------------------------------------------------------------------------------------------- 

  مه مشوض اٌىشح: cm 5 رجؼذومطخ  ممذاس اٌمجبي اٌىٍشثٓ ػىذفبن  موصلة Q6اٌمصمزخ فٓ اٌغؤاي  وبوذ اٌىشح ٌُ (7س

Q7) If the sphere in Q6 is a conducting sphere, the magnitude of the electric field at  

        5 cm from the center of the sphere is: 

       a. 10 V/m             b.  0.12 MV/m           c. 1.1 MV/m             d. Zero 

-------------------------------------------------------------------------------------------------- 

 nC/cm 100َشحىزٍب ٌُحذح الأغُاي   m 20ٌٍب فزٍٕخ مغزمٕمخ غُ (8س

 رغبَْ: مه مىزصف اٌفزًٕ cm 20اٌمجبي اٌىٍشثٓ ػىذ ومطخ رجؼذ           

Q8) A straight filament is 20 m long and its charge per unit length is 100 nC/cm.  

        The electric field at 20 cm from the filament center is: 

a.   0.9  MN/C  b. 1.8 µN/C       c. 2 MN/C             d. 10 MN/C 
-------------------------------------------------------------------------------------------------- 

 ومب ٌُ مُظح ثبٌشىً. a  = 5 mmَظؼذ أسثغ شحىبد ػىذ أسوبن مشثغ غُي ظٍؼً  (9س

                              :فبن فشق اٌجٍذ اٌىٍشثٓ ػىذ مشوض اٌمشثغ ٔغبَْ   q = 3.54 µC  إرا وبوذ 

Q9) Four point charges are located at the corners of a square of side      

          a  = 5 mm as shown in the figure.  

          If q = 3.54 µC , the potential difference at the square center equal to:  

         a.   90V               b. 9 kV         c.  3.5 V           d. 18 kV 
------------------------------------------------------------------------------------------ 

 :Q10)The equivalent capacitance between a and b is            :رغبَْ a  َbاٌغؼخ اٌمىبفئخ ثٕه  (10س

 

a b

3 C

C

2 C 2 C

C

2 C

 
          a. 11 C  b. 0.86 C   c. 0.11 C  d.  0.33 C 

-------------------------------------------------------------------------------------------------- 

10 9 8 37 6 5 
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-------------------------------------------------------------------------------------------------- 

 :  ٌٓ d  إرا وبوذ مغبفخ اٌفصً ثٕه اٌٍُحٕه  Aعؼخ اٌمىضف مزُاصْ اٌٍُحٕه رْ اٌمغبحخ  (11س

Q11)The capacitance of two parallel plate capacitor with an area A and a separation d is: 

         a. o d A  b.  o A / d  c. A / o d  d.  o / (A d)   

-------------------------------------------------------------------------------------------------- 

          N/C 100بين لوحي مكثف اصبح المجال الكهربي بين لوحيه  κ = 80  عزلهاعند وضع مادة عازلة ثابت  (12س

 المجال الكهربي بين لوحيه قبل وضع المادة العازلة: انف           

Q12) When a dielectric material with dielectric constant κ = 80 is placed between two  

           parallel-plate capacitor, the electric field between the two plates becomes 100 N/C.  

            The electric field between  the two plates before the insertion of the dielectric material  

            is equal to:  a. 8×10
3
 N/C          b.  1.25 N/C   c. 0.8 N/C  d. Zero  

-------------------------------------------------------------------------------------------------- 

 μA 30ٓ اوجُة أشؼخ اٌىبصُد إرا وبن اٌزٕبس اٌىٍشثٓ ٌحضمخ الاٌىزشَوبد ف (13س

 ٔغبَْ:  sec 40 خلايفبن ػذد الاٌىزشَوبد اٌزٓ رصذَ شبشخ الأوجُة           

Q13) In a particular cathode ray tube, the measured beam current is 30 μA.  

          The number of electrons strikes the tube screen every 40 sec is:  

         a. 1.2×10
3
 b. 1.2×10

    3
  c. 7.5×10

15
  d. 7.5×10

28
   

-------------------------------------------------------------------------------------------------- 

 = 5.7x10 )ػٍّ عٍه مه اٌزىجغزه  V 1.0إرا غجك جٍذ ممذاسي  (14س
   8

  m)   ًٌُ1.5غ m  ًَمغبحخ ممطؼ  

0.6 mm
2                   

 فبن اٌزٕبس اٌمبس ثبٌغٍه ٔىُن: 

Q14)  If 1.0 V potential difference is maintained across a 1.5 m length of tungsten wire    

         (  = 5.7x10
   8

  m) that has a cross-sectional area of 0.6 mm2. The current in the wire is:   

         a. 9 A   b. 5.1  A   c. 7A  d.   8.5 A 

-------------------------------------------------------------------------------------------------- 

 إرا رعبػف اٌزٕبس اٌمبس ثمُصً فبن اٌغشػخ الإوغٕبلٕخ ٌلاٌىزشَوبد رصجح: (15س

Q15) If the current carried by a conductor is doubled, the electron drift velocity is: 

a. decreased by doubled b. increased by doubled    

c. remains constant  d.  becomes zero   

-------------------------------------------------------------------------------------------------- 

 = 5 x10)ٌحذٔذ عٍه مه ا اٌىغجٓ فٓ ممبَمخ ∆R/ Roٕشاٌزغممذاس (16س
-3 

°C
 -1

 ػىمب رزغٕش دسجخ حشاسرً  (

 :C°60إٌّ   °20مه           

Q16) The fractional change in the resistance (∆R/ Ro ) of an iron wire ( = 5 x10
-3 

°C
 -1

 ) 

           when its temperature changes from 20°C to 60°C is: 

         a. 0.2    b. 0.6   c. 0.8   d.  1  

-------------------------------------------------------------------------------------------------- 

 ػٍّ اٌزُآٌ  ٌٍذائشح R2 = 3Ω. ػىذ إظبفخ ممبَمخ ممذاسٌب R1فٓ دائشح وٍشثٕخ ممبَمزٍب  2Aٔمش رٕبس وٍشثٓ ممذاسي  (17س

 رغبَْ: R1، فبن لٕمخ R1مغ             

Q17) The current in a circuit that has a resistance of R1 is 2A. The current is reduced to 1.5A  

           when an additional resistor R2 = 3Ω is added in series with R1. The value of R1 is:  

         a.  12 Ω         b.  4.5 Ω  c. 3 Ω   d.  9 Ω  

-------------------------------------------------------------------------------------------------- 

17 16 15 14 13 12 11 
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-------------------------------------------------------------------------------------------------- 

 :            فٓ اٌشىً رغبَْ  a  َbاٌمىبفئخ ثٕه  اٌممبَمخ (18س

 
Q18) The equivalent resistance between points a and b in the figure is: 

         a. 17.1  Ω  b. 30 Ω  c. 34.2  Ω  d.  0.42 Ω   

-------------------------------------------------------------------------------------------------- 

10 ×4 ثغشػخ ٔزحشن ثشَرُن ػىذ رؼشض  (19س
6
 m/s  ٌ ً2مجبي مغىبغٕغٓ لٕمز T ٔمغ رحذ رأصٕش لُح مغىبغٕغٕخ 

           1.1 × 10
–12

 N   :ٓممذاس اٌضأَخ ثٕه عشػخ اٌجشَرُن َاٌمجبي اٌمغىبغٕغ 

Q19) A proton moving with speed of 4× 10
6
 m/s through a magnetic field of  2 T experiences  

           a magnetic force of magnitude 1.1 × 10
–12

 N. The angle between the proton’s velocity  

         and the field is:  a. 90
o
  b. 60

o
  c. 45

o
   d.  30

o
  

-------------------------------------------------------------------------------------------------- 

 فبرا وبن اٌمجبي اٌمغىبغٕغٓ   T 2مغىبغٕظ ممذاسي مجبي فٓ َٔمغ  5Aلذسي  رٕبس  m 2.8ٔحمً عٍه غًٌُ  (20س

 مُاصٔب لإرجبي اٌزٕبس،فبن لٕمخ اٌمُح اٌمغىبغٕغٕخ اٌمؤصشح ػٍّ اٌغٍه رغبَْ:           

Q20) A wire 2.8 m in length carries a current of 5A in a region parallel to a uniform  

          magnetic field of 2 T. The magnitude of the magnetic force on the wire is: 

        a. 28 N   b. 14 N  c. 7 N   d. Zero    

-------------------------------------------------------------------------------------------------- 

10× 1.6رغبسع أُٔن مُجت )  (21س
–19

  ( m=  3 × 10
–26

 kg & q=  900خلاي فشق جٍذ V  فَٓدخً الأُٔن 

 فٓ إرجبي ػمُدْ ػٍّ إرجبي اٌمجبي. اٌغشػخ اٌضأَخ ٌلأُٔن رىُن: T 1 ممذاسي مجبي مغىبغٕظ           

Q21) A 1.6 ×10
–19

 C positive ion has a mass of  3 × 10
–26

 kg. After being accelerated  

          through a potential difference of  900 V, the ion enters a magnetic field of  1 T along  

         a direction perpendicular to the direction of the field. The angular velocity of the ion is:  

         a. 1.25x10
–7

 rad/s b. 5.3 x10
6
  rad/s c. 4.8 x10

7
  rad/s d.  900 rad/s  

-------------------------------------------------------------------------------------------------- 

 ٔحملان رٕبسٔه فٓ إرجبٌٕه مزعبدٔه رغبَْ:محصٍخ اٌمجبي اٌمغىبغٕغٓ ثٕه مُصٍٕه مزُاصٕٔه  (22س

Q 22) The net magnetic field between two parallel conductors carrying currents in   

             opposite direction is:   

a.        b.   ⃗⃗  ⃗      ⃗⃗⃗⃗⃗⃗     ⃗⃗⃗⃗⃗⃗  c.   ⃗⃗  ⃗      ⃗⃗⃗⃗⃗⃗     ⃗⃗⃗⃗⃗⃗      d.  

-------------------------------------------------------------------------------------------------- 

   mT 0.1وزج ػىً مجبي مغىبغٕغٓ  mA 50. إرا مش فًٕ رٕبس لذسي  Lَغًٌُ  2000مٍف عٍُوٕذ ػذد ٌفبرً  (23س

 داخً اٌمٍف. غُي اٌمٍف ٔغبَْ:                      

Q23)A long solenoid has 2000 turns uniformly distributed over a length L.  A 50 mA current  

          produce a magnetic field 0.1 mT at the center of the solenoid, the solenoid length L is: 

          a.  10 cm          b.  50 m   c. 4 m    d. 1.25   m 

-------------------------------------------------------------------------------------------------- 

 

23 22 21 20 19 18 
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-------------------------------------------------------------------------------------------------- 

 ؟:Iأْ مه اٌىمٕبد اٌزبٌٕخ لارؼزمذ ػٍّ اٌزٕبس  (24س

Q24) Which of the following quantities doesn't depend on the current I?: 

        a. Self-Inductance    b. Mag. Force on a conductor  

        c.  Mag. Field             d. Mag. Flux           

-------------------------------------------------------------------------------------------------- 

 فٓ اٌمجبياٌمخضوخ فبن اٌطبلخ  µH 5 ٔغبَْ مؼبمً اٌحش اٌزارٓ ٌمٍف حٍضَوٓ غًُٔ )عٍُوٕذ(إرا وبن  (25س

 :رغبَْ  A 10اٌمغىبغٕغٓ ػىذمب ٔمش ثبٌمٍف رٕبس ممذاسي             

Q25) A long solenoid has a self inductance of 5 µH. The energy stored in its magnetic field  

           when it carries a  current of 10 A is: 

          a.  50 J               b.  250 mJ                         c. 50 µJ                    d. 500 µJ   

-------------------------------------------------------------------------------------------------- 

 ٔزحشن اٌؼمُد  فٓ مجبي مغىبغٕغٓ ممذاسي،  = l =1m  ،6Ω  R  غُي اٌؼمُد ،فٓ اٌذائشح اٌمُظحخ ثبٌشىً (26س

          B= 3T   2ٔزحشن اٌؼمُد ثغشػخ صبثزخ اٌمُح اٌمطٍُثخ ٌىٓ . ٔزجً ٌذاخً اٌصفحخ m/s  :فٓ إرجبي إٌمٕه 

Q26) A bar of length 1 m moves on two horizontal frictionless rails as  

shown in the figure.  If the resistor is 6Ω and 3T magnetic field is 

directed perpendicularly downward into the paper, the applied force 

required to move the bar to the right at a constant speed of 2m/s equal  

 

            to:   a. 15 N               b. 3 N                 c. 125  mT                d. 200 mT 

 

-------------------------------------------------------------------------------------------------- 

  (C = 4.43 μF)َمىضف   (L = 0.4 H)َمٍف   (R = 500 Ω)رزىُن مه ممبَمخ   RLCدائشح  (27س

  mA 250ٔىزج رٕبسا ثبٌذائشح لٕمزً اٌمصُِ  Hz 50ثمصذس ٌٍجٍذ رشددي  مزصٍخ ػٍّ اٌزُآٌ           

 اٌمؼبَلخ اٌىٍٕخ ٌٍذائشح رغبَْ:           

Q27) A resistor (R = 500 Ω) , inductor (L = 0.4 H) and a capacitor (C = 4.43 μF) are   

       connected in series. A 50 Hz AC source produces a max current of 250 mA in the   

       circuit. The total impedance of the circuit equals to: 

  
a. 775Ω  b. 884.3 Ω  c. 125 Ω  d.   530 Ω 

-------------------------------------------------------------------------------------------------- 

 رغبَْ: Q27فٓ اٌغؤاي اٌغبثك  صأَخ فشق اٌطُس ثٕه اٌزٕبس َاٌجٍذ  (28س

Q28) Phase angle between the current and voltage of Q27 equal to: 

a.   20.8
o
 b. 49.8

o
  c. 63

o
   d.  33.6

o
 

-------------------------------------------------------------------------------------------------- 

 اٖخش: زمذَأٍٔمب ٔ Q27فٓ اٌغؤاي اٌغبثك  (29س

Q29)In the circuit of Q27 which leads the other:  
a. voltage leads current   b. current and voltage has the same phase  

c. current normal to voltage  d.  current leads voltage  

-------------------------------------------------------------------------------------------------- 

 رغبَْ: 27ط اٌغبثك فٓ اٌذائشح ٌٍغؤاي ٌٍزٕبس اٌمبس  Irmsلٕمخ  (30س

Q30) Irms of the current in the circuit of Q27 equals to: 

a.  176.8 mA  b. 353.5  mA  c. 250 mA  d.  50 A  

-------------------------------------------------------------------------------------------------- 
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-------------------------------------------------------------------------------------------------- 

 رغبَْ: 30ط اٌغبثك فٓ اٌذائشح ٌٍغؤايألصّ لٕمخ ٌٍجٍذ ػٍّ غشفٓ اٌمٍف   (31س

Q31) The maximum voltage across the inductor in the circuit of Q30 equal to: 

a. 220 V  b. 193.7 V  c. 31.4 V  d.  155.5  

-------------------------------------------------------------------------------------------------- 

 ٔغبَْ: 27ط اٌغبثك ٌغؤايارشدد اٌشوٕه ٌذائشح  (32س

Q32) The resonance frequency of the circuit of Q27 is:  

a. 50 Hz  b. 314 rad/s  c. 110 Hz  d.  751 rad/s  

-------------------------------------------------------------------------------------------------- 

32 31 30 29 28 27 26 25 24 

          
 

 
 
 

 

 

بالتوفيق الأمنيات أطيب مع  

والفلك الفيزياء قسم  

 


