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Put (T ) or (F) in front of each sentences from the foilowing:
I- For Bravies lattices all lattice points are equivalent and all atoms in the crystal

lattice are of the same tlpe
2 - The unit celr vorume for alr crystarine systems have the same varue, 

t 
,' )3- The coordinationnumber of qny crystauine systemunit ceu is the, number.of nga.rest neigh_bor or tuuching atomsoil*.rr*ber of atoms per Init ceil for the;;;y:rrntered cubic unit cell is 

( )

()

|jffifltiffiTi; rhe atomic radius (R) and the unir ceu edge lengrh (a) for
()

ffi:rt#omic 
Packing Factor (APF) for HCP structure is greater than that for FCc

7-For simple cubic structure unit celr (sc) the coordination number is g.

8-The theoretical density (p)fo, different materiars have the same crystai structuremust have different varues. 
e 'r*vv L.s D"urE u 

( )

3;ll;;:*c 
crvstal structure, the following directions [100I, [010],[001] are

()
l0-For the cubic crystar structure, [100] direction is normal to (100) prane. ( )I1- If the projections of a certain vector in the cubic structure unit cell are a/2,

Ir0;J'l'the 
x' y and z directions respectively, then the indices of this directionilis

()
12- For all crystal structure systems the equivalent directions <100> are normal tothe equivalent planes { 100}. 

- --t'-'' erv'! v'vvlr.,rrr \luu2 
( )

()

()



l3-Generally for any crystal structure unit cell, the d-spacing between planes of the
same Miller Indices (hkl) depends only on h, k, I values. ( )

14-The linear density (LD) of atoms in IiCC structure unit cell for [100] directionis
greater that for that [110] direction. ()

l5-The planer density (PD) of atoms in the (110) plane has the same value for both
FCC and BCC unit cell structures.

16-Amorphous solids are those materials in which the atoms are arranged in a
highly ordered manner relative to each other. ()

17-For the simple crystal structure (SC) unit cell, the Planer density (PD) for the six
faces of the cube has deferent values. ()
18-For the FCC crystal structure unit cell, the Planer density (PD) for the six faces
of the cube has the same value. ()

l9-Single crystals are generally formed from a collection of many small crystals or
grains with random crystallographic orientation. ( )
20-Polycrystalls materials with grains that are less than 100nm in diameter are called
nano-crystals. ( )
21-The physical properties of many material have a single crystalline structure
depends on the crystallographic direction in which the measurements are taken.

(

22-Substances in which the measured physical properties are independent of the
direction of measurement are called isotropic materiats. ()

Z3-X-ray diffraction can take place from crystalline solid when the wavelength of x-
ray beam is in the order of the lattice constant of this material. ( )

24 -Frenkel defect is equivalent to missing atom leaves its original site and migrates
to an interior surface. ()

25-'Ihe equilibrium number of vacancies Nv for a given quantity of material
depends on and increases with temperature. ( )
26-Extemal surfaces and grain boundaries are 2-dimensional defects along which
distinct crystallites are joined together. ( )

27- Cu and Ni have mutual complete solid solubility in each other. ( )
28-The screw dislocation may be though of as being formed by a shear stress that

2

is applied to produce the distortion.



30-During vacancy diffi.rsion process, the substitutional impurity atoms exchange

Z9'High magnification and resolving power of liansmission Electron Microscopes
are consequences of the short wavelengths of the electron beam. ( )

with vacancies. ( )

3l-The diffusion coefficient (D) for steady state diffusion decreases with
temperature. ( )

32-During tensile test experiments, for a metallic wire, the stress-strain (o-e)
relation obeys HooK,s low during plastic deformation. ( )
33-The strength of a metal is the property that enables a metal to resist deformation
under load. ( )

34-Ductility is a measure of the degree of plastic deformation that has been
sustained at fracture. ( )

35- -the 
hardness number for any specific material depends only on the test method

used. ()

Q.2:

Choose the correct answer for these statements from arb.c and d:

36-1he physical properties of solids are mainly controlled by:

a)- Type of material only

c)- Its crystal structure only

b)- Its atomic and electronic structure only

d)-All the above

37- Ceramic materials are characterized by:

a)- More electric insulator than metals

b)- Less resistance to high temperature than metals.

C)-Less resistance to harsh environment than metals

d)-None of the above.

38-The coordination number of FCC crystal structure unit cell is:

3

a)- 6 b)-4 c)-2 d)-8
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39-T'he cubic crystal unit cell has the highest symmetry because:

a)-a*b{c,a:fi:y:99o

c)-a=b:s ,q+ p *y

b)-a:b:c ,0:F-y:900

d)- None of the above

40-T'he theoretical density (p) of a certain crystalline metal depends on:
a)-Its Atomic weight (A) only b)-The volume of its unit cetl(Vc) only.

c)- I'he number of atoms per unit cell (n) only d)- Alt of the above

41-The equivalent planes in cubic crystal structure has:

a)- The same area only b)- The same planner density oniy

c)-The same planner packing factor only d)- All of the above

42-1'he amorphous solids are characterized by :

a)-Long range order of atomic arrangement.

b)-isotropic physical properties.

c)- generally has a cubic crystal structure

d)- All of the above.

43-The atomic packing factor (APF) for BCC crystal structure unit cell is:

a)-0.52 c)- 0.68 d)-0.74

44-The point locates at the center of a cubic unit cell has the point
coordination as :

a)- 111 b)-101

b)- I

c)-tlT ttz rl2 d)- 000

45-The d-spacing between planes of the same Miller Indices (hkl) in cubic
crystal structure changes with h,k,l values as

a)- h+k+l b)- t/h+k+l c;- h2+k2+12 d)_ ( hz r*+L21-t/2

46-For BCC unit cell, the planar density(PD) of the (100) plane has the same
value as that of the :

b) - (111)

4

a)- ( I 10) c)- (001) d)- (200)



47:fhe equilibrium number of vacancies Nv for a certain material and a given
quantity of the material depends on:

a)- The total number of atomic sites N only.

b)- The absolute temperature only.

c)-The activation energy of vacancy formation only.
d)- All the above.

48-The rate of vacancy diffusion depends on :

a)- Number of vacancies present only.

b)-The activation energy to exchange positions only

c)-The temperature only d)- All the above

49-Ductility is a measure of the degree of plastic deformation that hasbeen
sustained :

a)- Before fracture b)- after fracture.

C)- Before elastic limit. D)- None of the above

S0-Flardness of a metal surface is defined as:

a)- Resistance of the surface to sudden stress.

b)- Resistance of the surface for penetration.

c)- Resistance of the surface to repeated stresses,

d)- Resistance of the surface to shear stress

\



Part II: The Term Actiyitips -. . (.50 Marks)

Q.l:
Put (T) or (F) in front of each sentence from the following:

51- For ]r,lon-Bravies lattices all lattice points are not equivalent. ( )

52-'Ihe triclinic crystalline system has the highest degree of symmetry ( )

53- For the face centered- cubic unit cell the coordination number is 6. ( )

54-For the Hexagonal -close packed structure ( HCp) the number of atoms per unit
cell is 12.

55-1he atomic packing Factor (APF) for SC structure equals 0.68. ( )

56-For the Cubic crystal structure, the following planes (1 10), (101), (011) are

equivalent. ( )

57-For cubic crystal structure unit cell, if a certain pleine intercepts the three axes

of tlre cell in the x, y and Z directior.rs at a,blZ, cl2 rcspectively , then Miller
Indices of this plane is (122). ( )

58- For a certain cubic crystal structure unit cell, the d-spacing for (111) planes is
greater than for (200) planes. -,()

59-1'he linear density (LD) of a'coms in the [110] direction in the FCC unit cell has

the same value as that for [1 10.1 direction for BCC unit cell. ( )

60- For the BCC crystal struc;ture unit cell, the Planer density (PD) for the six

faces of the cube has the sanle value. ( )

61- Ploy-crystalline solids are characterized by short - range order for atomic

arrangements. ( )

62-single crystals of solids are characterized by medium- range order for atomic

arrangements. ( )

63-l'he directionality of some prhysical properties of single crystalline solids are

termed anisotropy. ()

64- The x-ray powder diffrac'tion techniclue is the most popular method generally

used to determine the crystal structure o1' crystalline solids, ()



65-Precipitatt:s are small particles that are introduced into the matrix by solid state

reaction. ( )

66-During e;<amination of metal surface usil6; optical microscopes, the maximum

magnification possible is approxirrately 50,000 times ( )

67-Irrtersititial diffusion is slorn'er than vacanr-:y diffusion' ( )

6g-Impact sitrength is the ability of a metal t. resist various ki*ds of rapidly

changing lrtresses' ( )

correct answ-gf frgnL b.candd

6g-l'he polymers include the families of plarstic and rubber materials which are:

a)-Organic compounds based on carbnn and hydrogen'

b)- t{ave high densitY

d)-All the above

c)- Stiff and strong

70- 'Ihe atomic packing factor (APF) of both FCC and HCP close packed

strui:tures are the same and equal

a)-0,68 b)- 1 c)-0'74 d)-0's2

71-Ihe equivalent directions in the cubic crystal structure has:

a)- The same directions. b)-The same linear density (LD)'

c)- The same u,v,w d)- All of the above.

72- Generally, all metals are prepared in ind:.lstry in a polyc;rystalline form and are

characterized bY:

a)- Short range order of atomic arrangement'

b)-Consist of a collectiorr of so many small orysta!'s known as grains'

c)-The measured physica'l properties are anisotropic'

d)-All of the above'

1



73-The physical properties of the solid materials depends on :

a)-The type of bonding between atoms only.

b)- Ihe crystal strucrure only

c)-The type and amounts of defects present only.

d)- All the above.

74- Diffusion in solids is slower for:

a)- Open crystal structures.

c)- Smaller diffusing atoms.

b)- Close-packed structures.

d)- Lower density materials.

75-During plastic deformation in tensile test experiments:

a)- Stress is proportional to strain

c)-l)eformation i s irreversible,

b)- Deformation is reversible'

D)- All of the above.

With my best wishes
Prof. Dr Atta Yousef Abdel-latief

Prof. of Material Science

Physics Department- Faculty of Science- Assiut Uni.zersity
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Assiut University
Faculty of Science Vibration and Waves June202l
Department of Physics (212 P) Time Allow: Three and half hours

Answer all questions

Part I

1-a) Study the motion of a vertical spring to deduce the differentialequation and write the general

solution.

b) A mass of 2.5 kg is attached to a horizontal spring of force constant of 4.5 kNAn. The spring is

stretched l0 cm from equilibriurn and released. Find: the maximum acceleration - the maximum

speed.

2- a) The position of a mass (0.5 Kg) is given by , : (7 cm) cos 6rt calculate:

the natural frequency - the force constant - the kinetic energy after 3s.

b) Study the oscillation of the light damped oscillator to deduce the oscillating angular frequency.

3-a) Calculate the transmission and reflection coefficient of amplitude for a wave travels from a medium

to another if ihe rnass of the unit length of the second medium is 4 times that of the first medium.

b) Deduce the heard frequency by a stationary observer when the source is movirrg:

i) tor,vard the observer. ii) away from the observer.

l>art2

l- a) Explain the character:istics of sirnple harmonic motion using the sirnple pendulurn as a model.

b) A simple pendulum is displaced by 3 cm then left from rest. If the period is 3 s, calculate the time

at which the rod is at 2 cm fi'om equilibriurn.

2-a)The energy of a damped harrnonic oscillator is obser:ved to reduce by a factor 3 after 12 complete

cycles. By wlrat factor will it reduce after 36 complete cycles. Draw the results.

b) Deduce differerrtial equation for the damped electrical oscillator. Write its solution. Express its angular

frequency in terms of its natural frequency.

3-a) A wave incidents from a medium to difl-erent one. Deduce the transmission and reflection

coefficients (T12 and R12) of arnplitudes fbr the transmitted and reflectecl waves.

b) A radar moves with a speed of 20mls behind a car of speed I 5mls and voice of fiequency 400 Hz.

Calculate the fiequency recorded by the radar in the two cases of the radar is behind and ahead of

the car.

Best wishes,

Pr{. Dr. Mostafaeuody
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two Parts: each
No of Pages 4 - The exam comes ln

has 25 Questions.
100 Marks.

*ry p ur"Boolean variables and (x" y' 
' 

z') are their
In the following Part:
complements.

m is called ... sYstem

2.ln a 4-bit bin number (d:dzdr if,cdt bit drhas the wei

3. In a 4-bit bin dnl d, nut the weight of

4.(1 101)z is nt.A ln decimal

5.(41)ro is re
111111b) 101001a) 110010

d)001110c) 001 l0l
a) 1 10010

c) 001 I 0l
a) 1 10010

arithmetic oPeration ( I 0 101 00 )r- (l000O1Dz results in, including
& Utt"#h.7s comPlement, the

11001111c)1001 I 1 10b) 10010001a)00001111 eft oPeration is

0"". ", 
iito Ue (t t tO b)2, riiis arithmeticqlly-is ?qyiyll9.[t-!q-- - , -------- -c) subtracting 2

b) multiPlicationa) division
in Boolean algebra as

r TTGNAND gate is ex in Boolean al

(.+r) *, b. tqqp!fi9419

14.The ex *lx can be simPlified to



;*n Ur written as ffi+y'+r'

ilitheorem (x+
iian be written as

;ff;;impli!4119il?+y'+4

7a7Yv+1'ni G simPllgljg
zoTtriexgesston

21. If F

ilino qz:!

23.If F= x
IF1,4,5,6,7

1+.tf F=
ffi(o,z,3J

fficuit in Figurel' fnd-Qu.ttions 41'50 are

(Note that

on circuit
Questions 31-40 are

of Figure2')

l

ue of the

Uir.*t"'l'onOu*l:r, l")i 
'

soii*q!ln999$-S
Adth^)*dbl"; Srm of mintermq

c)botha&b
ul t(o,z;,6J

ilbotha&b
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Hint: OutPut of Exclusive OR
Sigr*re .T. t'*gi* *ir*rii{

(XOR) expression with two inPuts x and Y=

d) A,D+B'QilFB,D,+A81BDul e'np+eD+B',Du14,[p'+A'D1E'D
35. Fr ex d) AD'+BC'+BDffip,+B,C'tE'D61ABp,+B',CtBqffi+3D'+B'ClE'D
36.If D=1, T

ilf D= 1, Freiprettfgg-b.***
a) A+B'
38. Fz exPresslon ls

3qmD)=1, F2 expressiol becomes

40.If A=1, ions of Fr and Fz bPggtntt
c) Fr=lb) Fr=Aa) Fr=0



Ilint: use Truth table method
$:igilx's L l*5i* s"ircirit

inJtead of Boolean algebra for simplification.

is the most signtfi-g4$ !{ :ttd C is the least sigqifigg4!-b!!

42.Tyex

d) t(0.1,2,3,6,7

45, Tr equals

a) L(0,1,2,3,6J

c) I(0,2,6,7

4?T A=B=i;T1 and Fz will be
c) F1=1b) Fr=0a) Fr=l

4 8 Jf A=B=0, rlena!:ytll-Es d) Fr=0
b) F1=0a) Fr=C

:::::=::::::::::=:::::::=:::::::::::=::=::::=G o o dlu ck ::::=:=
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Assiut University
Faculty of Science

Physics Department

Course: Electricity and alteruhting eurrent
Code:Y226
Final Exam (80 Marks)

Exam date: Mond ay, 2110612021

Exam Time:3 hours
2nd semester2020-2021

,,.Lti LilCl FSlt fttii.4i +tLlt d$ O. iJLii.lt {$+yt (+Jr.,i)uy.r! iir,,

Permeability of free space (fro) I 4r x 1,O-7 H/m

The exam is written in (lI) pases

First part Q) Final Exam (50 Marks)

The unit of inductance is
a) Volt/ampere
b) Volt-sec/ampere
c) Joule/ampere
d) Volt-am

An AC source with AV,a* =150 V and f =50 Hz is connected between points a
and d in the following Figure. What is the impedance of the circuit?

abcd@l-..-*
40.0 A 185 mH 65.0 pF

Z - 4TQ
z-4t0rl"
z*41A
z - 4lkdt

a)

b)
c)

What is the reactance of a 0.01 uF capacitor at a freouency of I MHz?
a) 15.9 A
b) lMO
c) 62 kO
d) 0.0r c)

A 2 mH, a 3.3 mH, and a 0.2 mH inductor are connected in series. The total
inductance is

a) 55 mH
b) Less than 0.2 mH
c) Less than 5.5 mH

Page I of 11
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5 A sinusoidal voltage Av(t)=(40 V) sin (100t) is applied to a series RLC circuit
with L=160 mH. C=99 uF. and R=68 Sl. What is the impedance of the circuit?

a) 109 Q
b) 1.0e C}

c) 10.9 Q
d) 100 r)

6 From O. 5. Determine the nhase ansle?

a) -51.3o

b) -513"
c) -50"
d) 51.3'

7 The formula used to calculate the time constant in inductive circuit is .

a) RC
b) L/R
c) R/C
d) LC/R

8 In electromagnetic induction, the induced e.m.f. in a coil is independent of

a) Change in the flux
b) Time
c) Resistance of the circuit
d) None of the above

9 An 8 pF capacitor is connected to the terminals of a 60 Hz AC source whose
rms voltase is 150 V. Find the rms current in the circuit?

a) 0.45 A
b) 45A
c) 450 A
d) 0.45 uA

10 Consider an RLC circuit in which R =7.6O0 L=2.2 mH, and C=1.8 pF"
Calculate the frequencv of the damped oscillation of the circuit?

a) 2.5kHz
b) 2.5 Hz
c) 25Hz
d\ 0.2s Hz

11 Voltage and current in an ac circuit are given by
v = Ssin(100nt-|) I = 4sin(100nt+:)

a) Voltage leads the current by 30'
b) Current leads the voltage by 30o

c) Current leads the voltage by 60'
d) Voltaee leads the current bv 60o

Page 2 of 11



t2 A series RLC circuit has components with following values: L=ZA mH, C=l(X)
nF, R=20 f,l and AVmax=100 V, with AV=AVmax sin ort. Find the resonant
frequencv?

a) 3.56 kTIz
b) 35.3 kHz
c) 356 kFIz
d) 3.56 Hz

I3 From O.12, calculate the annplitude of the current at the resonant frequencv?

a) 5,4.
b) sOA
c) 5mA
d) 0.s A

t4 From O.12. calculate the quality factor?
a) 22.4
b) 224
c) 2.24
d) 20

15 If the curreut is halved in a coil, then the energy stored is how much times the
nrevious value?

a)
b)
c)
d)

t//2
l/'/4

2

4

16 A 100 mH coil carries a current of I arnpere. Energy stored in its magnetic
field is

a) 0.5 J
b) 1.0 J

c) 0.1 J
d) 0.05 J

l7 In L-R circuit, for the case of increasing current, the magnitude of current
can be calculated bv usins the formula ........."

Rt
a) I - Ise-L

'Rt
b) I - IoeT

Rt
c) I=lo(1 -e-T)

Rt
d) I=1"(1 -eT)

18 The inductance of a closed-packed coil of 400 turns is 8 mH. A current of 5
mA is passed through it. The magnetic flux through each turn of the coil is

-) * po web

Page 3 of 11
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b)

c)

d)

fi ro *"r
1.
fr lro web

0.4u^ web
19 At what frequency does the inductive reactance of a 57 pH induetor equal the

canacitive reactance of a 51 uF canacitor?

a) 2.79 kllz
b) ZeroHz
c) ltlz
d) 100 Hz

20 Consider a series RLC circuit for which R=150 (1, L=20 mH, AVrms =20 V,
and or=5000 s-r.I)etermine the value of the capacitance for which the current
is a maximum?

a) 2pF
b) 0.2 pF
c) 20 pF
d) 200 uF

27 In a purely resistive ac circuit, the current .

a) Lags behind the e.m.f. in phase

b) Is in phase with the e.m"f.
c) Leads the e.m.f. in phase

d) Leads the e.m.f. in half the cycle and lags behind it in the other half
22 A series RLC AC circuit has R=425 f,!, L=1.25 Ho C=3.50 pF, or=377 s-r, and

AV*"*=150 V.I)etermine the impedance of the circuit?

a) 513 O
b) 0.s13 Ct

c) 5.13 O
d) 600 r)

23 In a purely inductive AC circuitrL:zS mE and the rms voltage is I50 V, if the
freouencv is 60 Hz. Calculate the inductive reactance?

a) 9.42 Q
q e4.2 a
c) 942 A
d) 900 Ct

24 A solenoid of length I metre has self-inductance L henry.If number of turns
are doubled. its self-inductance

a) Remains same
b) Becomes 2L henry
c) Becomes 4L henry

d) Becom* { h.rry
,{ The formula of the impedance Z of the RLC circuit is ....

Page 4 of 11



a)z=ffi
b)Z-na)z={m
d)7-ffi

26 The voltage output of an AC source is given by the expression Av =
(200 V) sin wt, Find the rms current in the cireuit when this source is

connected to a 100 O resistor.

a) 1.41 A
b) 141 A
c) 14A
il 0.141 A

,1 An LC circuit consists of a 2A rnH inductor and a 0.5 pF capacitor' If the

maximum instantaneous current is 0.1 A, what is the greatest potential
dilTerence across the capacitor?

a) lOV
b) 20v
c) 30V
d) 200 v

28 A coil has an inductance of 2.5 H and a resistance of 0.5 O. If the coil is
suddenly connected across a 6 volt battery, then the time required for the

current to rise 0.63 of its linal value is ..........
a) 3.5 sec

b) 5.0 sec

c) 4.0 sec

d) 4.5 sec

29 An e.m.f. of 100 millivolts is induced in a coil when the current in another
nearby coil becomes l0 ampere from zero in 0.1 second. The coefficient of
mutual induction between the two coils will be ..........

a) lmH
b) 10 mH
c) 100 mH
d) 1000 mH

30 An ideal coil of 10 henry is joined in series with a resistance of 5 f,l and a

battery of 5 volt. 2 second after joining, the current flowing in ampere in the

circuit will be

a) s-r
b)1-e
c)L-e
d)e

-1

31 In a series RLC circuit, the applied voltage has a maximum value of 120 V
and oscillates at a frequency of 60 Hz. The circuit contqi4q l4j4Cgg whose

Page 5 of lt



inductance can be varied, a 20A l) resistor, and a 4 pF capacitor. What yalue
of L should an engineer analyzing the circuit choose such that the voltage
across the capacitor lass the annlied voltase bv 30.0'?

a) 0.84 H
b) 84H
c) 0.8a pll
d) 84 uH

32 A I pF capacitor is charged by a 40 V power supply. The fully charged
capacitor is then discharged through a 10 mH inductor. Find the maximum
current in the resultins oscillations?

a) 0.04 A
b) 0.4 A
c) 4,4.

d) None of the above
33 The time constant is the time taken for response to decrease ."........ of its

maximum value?

a) fiA%
b) 36.8 %
c) 68.3%
d\ 63.2%

34 Which amons the followins ouestions is incorrect?
a) Q:C/V
b) Q:CV
c) V:Q/C
d) C:O/V

35 What wiltr happen to the capacitor iust after the source is removed?

a) It will not remine in its charged state.
b) It will remine in its charged state.

c) It will start discharge.
d) It will become zero.

36 Capacitors charse and discharse in . . manner.

a) Same
Linear
Exponential
square

b)
c)
d)

37 In the inductive circuit, the equilibrium value of the current is .

a) e/R
b) R/s
c) Zerc
d) krfinitv

38 The impedance at the resonant frequency of a series RLC circuit with L = 20

Page 6 of 11
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mH. C = 0.02 uF. and R = 90 O is ........
a) 0O
b) e0C)
c) 20O
d) 40fI

39 The mutual inductance of an induction coil is 5,H. In the primary coil, the
current reduces from 5 A to zero in 10-3 sec. What is the induced emf in the
secondary coil?

a) 2500 V
b) 25000 v
c) 25i0 V
il Zero

40 A24 d, resistor, an inductor with a reactance of 120 f,l, and a capacitor with
a reactance of I20 f,l are in series across a 60 V source. The circuit is at
resonance. The voltase across the inductor is .,........
a) 60V
b) 660 v
c) 30V
d) 300 v

4t 5 cm long solenoid having l0 (l resistance and 5 mH inductance is joined to a
10 volt battery. At steady state the current through the solenoid in ampere
will be

a)5
b)l
c)2
d) zero

42 In a certain series resonant circuit, VC = l2SV'VL = 125V, and VR = 40 V"

The value ofthe source voltase is ..........
a) 125 Y
b) 40v
c) 250 V
d) 290 v

43 In a transformer, the coefficient of mutual inductance between the primary
and the secondary coil is 0.2 henry. When the current changes by 5
ampere/second in the primary, the induced e.m.f. in the secondary wiII be

a) 5V
b) lv
c) 0.1V
d) 0.5 v

44 An uncharged capaeitor and a resistor are connected in series to a battery. If
s=12.0 V. C: S.00 IrF" and R. = 8.00 x105 Sl, Iind the charge as functions of
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time?

a) q:60(1 -u*)pC
b) q - 60 (e+) p_C

c) q=60(1 -eT)pC
-4

d) q = 60 (eT) uC
45 A 12 f,l resistor, a 40 pF capacitor, and an 8 mH coil are in series across an

ac source. The resonant frequency is

a) 1.77 kJIz
b) 281H2
c) 81 .2Hz
d) 10 kHz

46 A coil of self-inductance 50 henry is joined to the terminals of a battery of
e.m.f. 2 volts through a resistance of 10 O and a steady current is flowing
through the circuit. If the battery is now disconnected, the time in which the
current will decay to lle of its steady value is ..........

a) 500 sec

b) 5 sec

c) 50 sec

d) 0.5 sec

47 The time constant of RC series circuit is .....
a)

b)
c)
d)

RCIL
R/C
R/LC

48 AA.47 pF capacitor is across a2l<Hzsine wave signal source. The capacitive
reactance is .....".-.-

a) 170 O
b) 17O
c) 0.000169 O
d) 1.7 C)

49 Which circuit element(s) will oppose the chanse in circuit current?
a) Resistance only
b) Inductance only
c) Capacitance only
d) All of the above

50 The self-inductance of a coil is L. Keeping the length and area same, the
nurnber of turns in the coil is increased to four times. The self-inductance of
the coil will now be..........

ul lL

i
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b) 16L
c)L

4L

Secsnd Paft (II) Mid le-rm and Oral Exam

2'd Ouestion: State True or F?lse on,the, followine

(30 Marks)
(Ever-v ouestion 1.0 Mark)

51

a) True b) Faise

52 The initial current at charging a capacitor is maximum'

a) True b) False

53 XL is directly proportional to frequency and inductance.

a) True b) False

54 In a pure capacitive circuit if the supply frequency is reduced to l/2, the current

wili be doubled.

a) True b) False

55 In an ac circuit, the r.m.s" value of current Ir,," is related to the peak current 16 by

the relatiotr Ir*, = ilo
a) True b) False

50 If the value of C in a series RLC circuit is decreased, the resonant frequency is not

affected.

a) True b) False

57 An induced voltage is produced as a result of a {c vqll4ge.

a) True b) False

58 Xr. and Xs have opposing effects it * RLC .it.rrt'
a) True b) False

59 I"d*t*"- i. ih* prop.rty of an inductor that produces an opposition to any change

in current.

a) True b) False

60 circuit in which the capacitive reactance

and inductive reactance are equal in rnagnitude.
a) True b) False

6t Enersv is stored bv a caoacitor in a magnetic field.

a) True b) False

62
a) True b) False

63 At an instant of time during the oscillations of an LC circuit, the current is at its

maximum value. At this instant, the voltage acrqrs the capacilqdqzetq-
Page 9 of 11



a) True b) False

64 The RLC circuit is analosous to the simole harmonic oscillator.

a) True b) False

o5 When the number of tums and the length of the solenoid are doubled keeping the
area of cross-section silme. the inductance remains the same.

a) True b) False

66 For the simple resistive circuit, the average value of the current over one cycle is
zeto.

a) Tnre b) False

67 In an LR-circuit, time constant is that time in which current grows from zero to
0.63 I^ (where In is the steady state current).

d True b) False

68 As the capacitor discharges, both the charge on the capacitor and the current decay

exoonentiallv.

a) True b) False

69 The ohase ansle is oositive. when the circuit is more inductive.

a) True b) False

70 When the capacitor is fully discharged, it stores no energy.

a) True b) False

7l For a sinusoidal applied voltage, the current in an inductor always lags behind the

voltase across the inductor by 90".

a) True b) False

72 Inductive reactance (oL) must have units of ohms.

a) True b) False

73 The imoedance of a series RLC circuit at resonance is equal to R.

a) True b) False

74 The current at all ooints in a series AC circuit has the same amplitude and phase.

a) True b) F'alse

t3 The phase ans.le is neeative. when the circuit is more inductive.

a) True b) False

75 Resistors behave essentiallv the same wav in both DC and AC circuits.

a) True b) False

17 Inductance is indirectly proportional to the square of the number of turns, the
permeabilitv" and the cross-sectional area of the cbl L '

a) Tnre b) False

78 Lenz's law gives the masnitude of the induced e.m.f.

a) True b) False

79 The self-inductance of a straieht conductor is zero.

a) True b) False
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When the capacitor is fully dir"tt*g.i}ffit"t't reaches its minimum value'

With my best regards

Dr. Amina abozeed

,,,
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Electron charge e 1.6x10-1e C Plankts constant i 6.626 x l0-34 Joule.scc

Electron ntAss rrrc 9.I xl0-3t kg Light velocity c 3x108 m.sec-l

leV 1.602 x10're J Stefan -Iloltzmann 5.6705 x 10-8 Ji(s.m2.K4)

,'laii dt+Jt rlillrllin !+ +Ull i,$ O. iJq+.Jt1+trJt ($J"i) u,.r! Fr''
The exam is written in six (61 nsees

First: The FinalBxam
I- Choose the correct statenrent:

(50 Marks)
(Every que.stio4 1.5 Marks)

I-

1

The work function for tungsten metal is 4.52 eV" The cutoff wavelength for tungsten is
(a) 356 nm
(b) 274 nm
(c) 456 nm

-ld)lUrs
The frequency of a photon having energy 41.25 eV is ..

(a) I xl0t6 IIz
(b) 3.9xI0s3Hz
(c) 6xl03a Hz
(d) 1.5 xlo'r2 Hz

3- If 5 eV of energy is supplied to an electron with a binding energy of 2.3 eV, with what
kinetic energy will the electron be Iaunched?

(a) 2.3 eV
(b) 7.3 eV
(c) 11.5 cV
(d) 2.7 eV

4- Which region of the electromagnetic spectrum will provide photons of the least
energv?

(a) infrared light
(b) radio waves
(c) ultraviolet light
(d) X-ravs

5- Electromagnetic racliation with a wavelength of 5.7x10-12 m is inciclent o, statiorra.y
electrons. Radiation that has a wavelength of 6.57x10-12 m is detected at a scattering
angle of:

(a) l0'
(b) 40'
(c) 50"
(d) 6e"

6- Which of the following is a possible reason
continusqs:-ray spectrum woutct decrease?

why the minimum wavelength theof

(a) the kinetic energy of the incident electron increases
(b) the target is a thin foil instead of a thick block of the sanre materials
(c) the target is of a lower atomic number

-(d) the target is of a hisher atonric number
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The shortest wavelength Present i, tt " radiation from an X-ray machine whose

acceleratins notential is 5 x 104 V.
(a) 0.0248 nm
(b) 0.0125 nm
(c) 0.0356 nm

0.0592 nm
Wlratistheo.-r'@electronacceteratedfromrestthrougha

ntial difference of 100 volts?
(a\ r2.3
(b) 1.23 A
(c) 0.123.4.

What is the effect of intensity on the stopping potential?

tal a, int-*itv ir,".eares, stopping potential increases linearly

ini Ar intensity increases, stopping potential decreases linearly

i.i Ar inte,sity decreases, stopping potential increases exponentially

The de-Brogtie *areGngtt offit.le of ma* I *g *"rtrg *tth a velocity of 1 m s-ro

in terms of Planck's constant h, is

None of these

(a) 105 h

(b) 106 h
(c) I0"3 h

Select the correct statement:

@ a tonger wavelength than infrared

(b) blue light has a higher frequency than X-rays

(c) radio waves have higher frequency than gamma rays

i.t nr**, ravs have higher freq@
The quantiq ,[Pt€o rePresents

(a) speed ofsound
(b) speed of light in vacuum
(c) speed of e.m.w.

inverse of speed of lieht in vacuum

During Photoelectric Experimuut, *lrut cffi"s are observecl when the frequency of

the incirlerrt radiation is increased? 

--

(a) The value of saturation current increases

(b) The value of stopping potential increases

(c) The value of stopping potential decreases

d) No effect

what lrappens tn the wavelength of a photon after it collides with an electron?

(a) grcater than 10-s s

(tr) between 10-s s and 10-e s

(c) Iess than 10-e s

(a) increases
(b) decreases
(c) renrains the same

infinite
What is the time lag between

lhotoclectrons?

the incidence of Photons and the e.iection of
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If the kinetic energY of a avelength changes bY

the factor..."..
(a) 2
(b) u2

@) t/"11
d) JZ

The surface of a
the ei

2-Choose the correct statement:

(a) 3.2 nm
(b) 0.8 nm
(c) 1.6 nm

*"trl tr 
-ttlr*i; netic energY of

rlectrons was founclio ne f 'ASg

is 4'9 m-l' how far
ffifficienr for 2.0 MeV gamma rays

must such a beam travel 'n water befor" 
;t-- d 

- 
ed to 1 p- rcent of 'ts or'g'nal value?

(a) 0.61 nt
(b) 1.22 nt
(c) 0.82 m

(a) 1.41 eV
(b) 1.51eV
(c) 1.68 eV

According to wi.nl lo tnu'imum emission is

(a) absolute temPerature
(b) frequencY
(c) time
tI) inverse of absolglglgtt1

The ratio of the energy absorbed by the body to total energy falling on it is called"""

(a) radiant Polver
(b) emissive Power
(c) absorPtivitY

uestion L Marl{s

1x 10-:r m. this

means that the movlng tennis H
6 dlff.""tt through a norrow slit

1t; Oo"t not behave as a Particle
(.j oo.. not show wave Properties
iO) it t.ur"lling at the speed of ligh-t

, i , -- _t^^

deternrinationofexactpositionandmomentumofanelectronis

(a) possible
(b) impossible

i.i .o,it"ti*es possible sometimes impossible

r-l#,'H;ffiffi '"
ilffin"rffi;i"llJfi i":ft:;i' *nr, pr""iiion can we simurtaneousrv measure its

6.4 nm
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24- what is the frequency of photons that have a momentum of 2.80 x 10-27 kg.mls

(a) 1.27 x 10rs Hz
(b) 1.21 x l$ts g,
(c) 0.75 x l0r2 Hz
(d) 0.75 x 1018 Hz

25- A 3.00 MeV photon interacts with a lead nucleus. What would be the kinetic energy of
the electron and the rrositron assuming the nucleus is at rest after the collision?

(a) 2.01 MeV
(b) 1.5 Mev
(c) 0.989 MeV
(d) electron-lrositron Dair won't be created

26- In X-ray emission tubes, X-ray is emitted by the acceleration of
(a) atoms
(b) protons
(c) electrons
(d) photons

27- In Compton scattering from stationary electrons the change in wavelength equal zero
when thc photon is scattered throush:

(a) o'
(b) 45"
(c) 90'
(d) 180'

28-

The stopping potential (V0) for photoelectric emission from a
metal surface is plotted along y-axis and frequency (f) of
incident light along x-axis. A straight line is obtained as
shown. Planck's constant is given by

(a) slope of the line
(b) product of the slope of the line and charge on electron
(c) intercept along y-axis divided by charge on the electron
(d) product of the intercerrt alons x-axis and mass of the electron

29- Energy released by a radiating surface is not continuous but is in the form of
successive and separate packets ofenergv called

(a) photons
(b) protons
(c) electrons
(d) neutrons

30- X-rays of wavelength 0.20 nm are Compton-scattered, and the scattered beam is
observed at an angle of 90.0" relative to the incident beam, the kinetic energy of the
scattered electrons is ......

(a) 250 eV
(b) 6125 eV
(c) 74.5 eV
(d) 0.0

31- In the previous question, the travel direction ofthe scattered electrons .

(a) 30.12"
(b) 88.02'
(c) 44.s7"
(d) 0.0'
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Two metals A and B have work fr*ti"* 4 eV and l0 eV respectively' Which metal

has a hisher threshold wavel h?

(a) metal A
(b) nretal B
(c) both

neither

A irtua"e has rvalls of temperature 2000 K.
a,

what the wavelengfh of maximum

intertsitv emitted t'hen a small door is

(a) 1449 nm
(b) 1789 nm
(c) 2884 prm

(d),saLnm- 
^ 

_-uel",rgtr,
A,irgt" c,T,strt 

"f 
t-@ted with atream rl*:1y,tjf i1'^, i^ +r.a

0.250 nm, anrl the first bragg reflection is otrservecl at an angle of 26'3"' what is the

ng of NaCl.....?
(a) 0.564 nm
(b) 0.282 nnt
(c) 0.141 nm

{4L1,1?e n.
Whiclr of the following is NOT true for electromagryqry"tg

Calculate the total radiant energy from a black surface at 400 degree Celsius?

(a) 1631.7 W/
(l)) 31.7 W/m2
(c) 631.7 W/m2
d) 6311.7 W/m2

Whi"h "f th* fotto*i.,g. .t"ct-*ugnetic .adiations has photons n'ith the greatest

(a) yellow light
(b) X-rays
(c) rarlio \Y2lves

d) microwaves

Maxwell's equations predict that the speed of light in free space is

(a) an increasing function offrequency
(b) a decreasing function offrequency
(c) independent of frequencY
d) a function of the distance from the source

Rayleigh-.Ieanos law holds good for which of the following?

(n) shorter wavelength
(b) longer wavelength
(c) high temperature

(") tt,.), *rtt.t 
"f-hanging 

electric and magnetic field-s

iUi tfr* travel at differJnt speeds in a vacuum, depending on their frequency

(c) they transport ellergy
transnort momentum

For nroduction of characteristic Kp X-rays, ttre *t""tron tran*

(a)n=2ton=l
(b)n=3ton:2
(c) n:3ton=1
(tl) n:4ton=2



Second: T'he Oral Exam *midterm +activities)
3-Put [/ ] for right or [xl for lvrong:
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(1.0 Mark)
(Everv question 1.5 Mark)

i

4t- In photoelectric, the number of photoelectrons
gnly on the type of collector metal.

reach to collector per second depends

42-
In the photoelectrico by applying a zero voltage to emitter, the photocurrent decreases
to zero.

43- Photoelectron emission from a given metal does not take place unless the frequency of
incident light is Icss than a certain minimum freouencv f^.

44- Compton shift A1" depends on the type of scattering material.

45- Pair production cannot take place in empty space.

46- In blackbody radiation, as the temperature increasesn fhe maximum of the curve shifts
lqryard higher frequencies.

47- Energy can be converted to mass but mass can't be converted to energy.

48- In blackbody radiation,
increases.

as the temperature increases, the total emitted radiant energy

49-
Thermal radiation waye is electromagnetic wave.

50- Accorcling to Plank, oscillator can emit radiation by dropped to next lowest energy
state.

51- Mattcr wave is electromagnetic waves.

52- Visible Light rays cannot show, Compton effect.

53- According to EM classical theory, electron will emit from metal with highei: encrgy by
increasing intensity of incident light.

54-
Whcn an electron and a posifron combine to liberate energy in the form of gamma
rays, this process is known as pair aunihilation.

55- The phenomenon of X-ray production is basically inverse of photoelectric effect.

56- Charge and momenturn are conserved in Pair Production.

57- Thc mininrum waveiength l,nin of X-rays depend on the kind of the metal target

58-
In Conrpton scattering, the scattered photon has a smaller wavelength than the incident
one.

59- Existence of positrons are doomed in nature.

60-
The velocify of the photoelectrons increases with using a metal has a lowerwork
fu nction.

WITH MY BEST Wl SHE Dr" zTIIn,p IIASSAIiIIEAI BArR
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Student name:

Course: Modern Physics
Code: P215
Time:3 Hour
Final Exam (100%)

Academic No.:

. The exam is written in fourteen (141 oaees.

Direction:
1- Make sure you fill in the bubbles for your name and student number on the bubble sheet.

2- Make sure you write your name and your academic number in this test booklet.
3- There arelifty multiple choice questions on this test booklet. Answer all questions.

4- You may write scratch work in this test booklet itself, but only the answers on the bubble sheet.

5- Multiple choice questions have one correct answer. Mark your answer on the bubble sheet. Each
correct answer will score lpo marks.

6- The exam consists of two parts, the first is the final exam "50 marks" and the second is the oral,
midterm, and Quarterly Acts Exams "50 marks'r.

7- Take the velocity of tight to be 3 x 1.OB mf s.

First Part:

Choose ttre correct

(50 Marks)

1- A 1000-kg automobile moving with a speed of 24 mls relative to the road collides with a

500-kg automobile initially at rest. If the two stick together, what is the velocity in m/s of

the two cars after the collision according to an observer in a truck moving 10 m/s in the

same direction as the moving cars?

(a) 9.33 m/s

(b) 6 m/s

(c) 24 mls

(d) 14 m/s

(e) 1 m/s

)- A spaceship moves at a speed of 0.95 c away from the Earth. It shoots a star wars torpedo

toward the Earth at a speed of 0.90 c relative to the ship. What is the velocity of the

torpedo relative to the Earth?

(a) 0.27 c

(b) -0.27

(c) -0.35 c

(d) 0.35 c

(e) -0.05 c

I tl4
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3- A satellite moves east, taken as the positive x-axis direction, at a speed of 0.5 c and a

spaceship moves toward it (to the west) at a speed of 0.8 c as measured by an observer on

the Earth. The speed of the satellite measured by an observer in the spaceship is:

(a) 0.93 c

(b) -0.93 c

(c) 0.21 c

(d) -0.21c

(e) 1.3 c

4- Boat 1 goes directly across a stream a distance Z and back taking a time /1. Boat 2 goes

down stream a distance Z and back taking a time t2.lf both boats'had the same speed

relative to the water, which of the following statements is true?

(a) t2 ) t1

(b) 12 < 11

(c) t2: t1

(d) rz -Ztr
(e) t, = 0.5 tl

5- Two fireworks explode at the same position on the 30th of June. A stationary observer

notices that the time interval between the two events was 5.00 seconds. A second observer

flies past the fireworks at a speed of 0.600 c. What value does he otrtain when he measures

the time interval between the two explosions?

(a) 4.0 s

(b) 3.2 s

(c) 6.25 s

(d) 7.e s

(e) 4.3 s

6- The halflife of a muon is2.2 ps. How fast is it moving relative to an observer who says

its half-life is 4.4 ps?

(a) 0.71 c

(b) 1.0 c

(c) 1.73 c

(d) 0.s c

(e) 0.87 c

2/14



7- A spaceship moving past the Earth with a speed of 0.800 c signals to the Earth with pulsed

laser photons emitted at 10 second intervals according to the spaceship's clock.

According to observers on Earth who see the flashes, the time interval they measure is:

(a) 6.0 s

(b) 4.47 s

(c) 16.7 s

(d) 22.4 s

(e) 7.8 s

8- A 30-year-old woman takes a trip on a rocket, leaving her 20-year-old brother behind.

She travels at a speed of0.8 c, and is gone 20 years, according to the younger brother.

When she returns, how many years older/younger is she thin her brother?

(a) 12 years older

(b) 2 years older

(c) 8 years younger

(d) 2 years younger

(e) I years older

9- A jet plane travels around the world at 894 m/s. Two accurate atomic clocks measure the

times of flight, one on board the plane and the second on Earth. If it takes 12 hours to

complete the journey, what will the time difference (in ps) be?

(a) 0.0 ps

(b) 1,0 ps

(c) 0.25 1ts

(d) 0.07 1ts

(e) 0.19 ps

10- A meterstick is shot from a meterstick projector at a speed of 0.90 c. How long will it be

relative to an observer's frame of reference?

(a) 1.0 m

(b) 0.1 m

(c) 10 m

(d) 0.44 m

(e) 2.29 m
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11- An astronaut traveling with a speed v : 0.9 c holds a meterstick in his hand. If he

measures its length, he will obtain a value of

(a) 1.0 m

(b) 0.1 m

(c) 10 m

(d) 0.44 m

(e) 2.29 m

12- A spaceship from another galaxy passes over the solar system directly above a radial line

from the sun to the Earth. (We measure that distance to be 1.5 x 1011 m.) On Earth, the

spaceship is observed to be traveling at a speed of 0.8 c. As measured on Earth it takes

the spaceship 625 seconds to travel from the sun to Earth. When a scientist in the

spaceship measures the Earth-sun distance, she finds that:

(a) gxLOL0m

(b)9x1}rtm
(c) 2.5 x 1011m

(d) 2.5 x 1010 m

(e)TxLOL0m

13- A spaceship from another galaxy passes over the solar system directly above a radial line

from the sun to the Earth. (We measure that distance to be 1.5 x 1011 m.) On Earth, the

spaceship is observed to be traveling at a speed of 0.8 c. As measured on Earth it takes

the spaceship 625 seconds to travel from the sun to Earth. When a scientist in the

spaceship rneasures the time, it takes her to travel that distance, she finds that:

(a) 250 s

(b) 375 s

(c) 450 s

(d) 625 s

(e) 750 s
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t4- Fireworks go off at the same time according to Earth clocks in two cities, Alum and

Boron, that are 300 km apart. The people in a spaceship that is flying in a straight line

from Alum to Boron at 0.8 c also observe the fireworks. Do they see the fireworks in the

two cities simultaneously?

(a) No

(b) Yes

(c) impossible to determine.

(d) all the above.

(e) none ofthe above.

15- As a spaceship heads directly to Earth at a velocity of 0.8c, it sends a radio signal to Earth.

When those radio waves arrive on Earth, their velocity relative to Earth is

(a) 1.8 c

(b) c

(c) 0.2 c

(d) 0.8 c

(e) none ofthe above.

r6- In a classroom on the first spaceship to an extrasolar planet - there are children because

the trip will take 200 years - a teacher is showing charge Q uniformly distributed along

a conducting rod of length f,o to produce linear charge density .lo. As observed on Pluto

when the spaceship passes it at 0.80 crthe linear charge .f is

(a) o.6 7,

(b) 1,

(c) 0,3 .1,

(d) 0. B.eo

(e) 1.67 ]Lo

L7- A spaceship leaves Earth and maintains a constant force by means of a nuclear engine.

As the speed of the spaceship increases, an observer on Earth finds that relative to her

the magnitude of the spaceship's acceleration is

(a) zero.

(b) decreasing.

(c) constant.

(d) increasing.

(e) proportional to the kinetic energy ofthe spaceship.

s/14



18- fne p"rioO of a pendulum is 2.0 s in a stationary inertial frame of reference. What is its

period when measured by an observer moving at a speed of 0.6 c with respect to the

inertial frame of reference?

(a) 2.0 s

(b) 0.6 s

(c) 1.0 s

(d) 2.5 s

(e) 4.0 s

19- Suppose the observer O' on the train in the

figure aims her flashlight at the far wall of the

boxcar and turns it on and off' sending a pulse

of light toward the far wall. Both O' and O

measure the time interval between when the pulse leaves the flashlight, and it hits the far

wall. Which observer measures the proper time interval between these two events?

(a) o'
(b) o
(c) both observers

(d) neither observer

(e) all the above

20- You areobserving a spacecraft moving away from you. You measure it to be shorter than

when it was at rest on the ground next to you. You also see a clock through the spacecraft

window, and you observe that the passage of time on the clock is measuied to be slower

than that of the watch on your wrist. Compared to when the spacecraft was on the

ground, what do you measure if the spacecraft turns around and comes towardyou at the

same speed?

(a) The spacecraft is measured to be longer, and the clock runs faster.

(b) The spacecraft is measured to be longer, and the clock runs slower.

(c) The spacecraft is measured to be shorter, and the clock runs faster.

(d) The spacecraft is measured to be shorter, and the clock runs slower.

(e) none ofthe above.
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2l- You are driving on a freeway ata relativistic speed. Straight ahead of you, a technician

standing on the ground turns on a searchlight and a beam of light moves exactly vertically

upward, as seen by th.e technician. As you observe the beam of light, you measure the

magnitude of the vertical component of its velocity as

(a) equal to c

(b) greater than c

(c) less than c

(d) equal to 0.5 c

(e) none ofthe above

22- You are driving on a freeway at a relativistic speed. Straight ahead of you, a technician

standing on the ground turns on a searchlight and a beam of light moves exactly toward

you, as seen by the technician. As you observe the beam of light, you measure the

magnitude of its velocity as

(a) equal to c

(b) greater than c

(c) Iess than c

(d) equal to 0.5 c

(e) none ofthe above

23- You are driving on a freeway at a relativistic speed. Straight ahead of youo a technician

standing on the ground turns on a searchlight. If the technician aims the searchlight

directly at you, you measure the magnitude of the horizontal component of its velocity as

(a) equal to c

(b) greater than c

(c) less than c

(d) equal to 0.5 c

(e) none ofthe above

24- You are driving on a freeway at a nonrelativistic speed and maintains a constant force by

means of a car engine. As the speed of the car increases, an observer standing on the

ground finds that relative to him the magnitude of the car's acceleration is

(a) increasing

(b) decreasing

(c) constant

(d) zero

(e) none ofthe above
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25- Which of these is an inertial reference frame (or a very good approximation)?

(a) A car rolling down a steep hill

(b) A rocket being launched

(c) A roller coaster going over the top of a hill

(d) A sky diver falling at terminal speed

(e) None of the above

Second Part: (50 Marks)

26- A tree and a pole are 3000 m apart. Each is suddenly hit by a bolt of lightning. Mark,

who is standing at rest midway between the two, sees the two lightning bolts at the same

instant of time. Nancy is at rest under the tree. Define event I to be o'lightning strikes

tree" and event 2 to be "lightning strikes pole." For Nancy, does event 1 occur before,

after or at the same time as event 2?

(a) at the same time as eventZ

(b) before event2

(c) after event 2

(d) impossible to measure

(e) none ofthe above

27- Molly flies her rocket past Nick at constant velocify v. Molly and Nick both measure the

time it takes the rocket, from nose to tail, to pass Nick. Which of the following is true?

(a) Both Molly and Nick measure the same amount of time.

(b) Nick measures a shorter time interval than Molly.

(c) Molly measures a shorter time interval than Nick.

(d) impossible to measure.

(e) none ofthe above.

28- Proper time is

(a) the time measured by an observer moving along with the clock.

(b) the time interval between two events as measured by an observer who sees the events

occur at the same point in space.

(c) a time interval that can be measured by a single clock.

(d) the time between ticks of a clock measured by an observer who is at rest with respect

to the clock.

(e) all the above.
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29- proper length is

(a) the length of the object measured by someone who is at rest with respect to the

object.

(b) the length of an object measured by someone in a reference frame that is moving

relative to the object.

(c) the shortest possible length ofan object.

(d) the length measured by the light year.

(e) all the above.

30- A high-speed train passes a train platform. Anthony is a passenger on the train, Miguel is

standing on the train platform, and Carolyn is riding a bicycle toward the platform in the

same direction as the train is traveling. Choose the proper order of how long each of these

observers measures the train to be, from longest to shortest.

(a) Carolyn, Miguel, Anthony.

(b) Miguel, Carolyn, Anthony.

(c) Miguel, Anthony, Carolyn.

(d) Anthony, Carolyn, Miguel.

(e) Anthony, Miguel, Carolyn.

31- For a material object, such as a rocket ship, the possible range of 7 is

(a) 0 < y 3l
(b)1<r
(c) 0<y<@
(d) -*<1z <oo

(e) none ofthe above

32- The reason we do not observe relativistic effects (such as time dilation or length

contraction) at ordinary speeds on earth is that

(a) Special relativity is valid at all speeds, but the effects are normally too small to observe

at ordinary speeds on earth.

(b) Special relativity is valid only when the speed of an object approaches that of light.

(c) We do readily observe relativistic effects for objects such as jet planes.

(d) Special relativity is valid only for microscopic objects such as electron.

(e) none ofthe above.
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33- A rocket is traveling toward the earth at 0.5 co when it ejects a missile forward at 0.5 c

relative to the rocket. According to Galilean velocity addition, the speed of this missile as

measured by an observer on earth would be

(a) o

(b) 0.5 c

(c) 0.8 c

(d) c

(e) none ofthe above.

34- For the missile in the previous question, the correct value for its speed measured by an

observer on earth would be

(a) 0

(b) 0.5 c

(c) 0.8 c

(d) c

(e) none ofthe above.

35- Suppose a rocket traveling at 99,99o/o of the speed of light measured relative to the earth

makes a trip to a star 100 light years from earth (meaning that it would take light 100

years to make the trip). During this rocket trip

(a) People on earth would age essentially 100 years.

(b) People on earth would age more than 100 years.

(c) The astronauts in the rocket would age more than 100 years.

(d) The astronauts in the rocket would age essentially 100 years.

(e) The astronauts in the rocket would age the same as the people on earth.

36- Suppose a rocket traveling at99,99o/o of the speed of light measured relative to the earth

makes a trip to a star 100 light years from earth (meaning that it would take light 100

years to make the trip). During this rocket trip

(a) People on earth would age essentially 100 years.

(b) People on earth would age more than 100 years,

(c) The astronauts in the rocket would age less than 100 years.

(d) The astronauts in the rocket would age essentially 100 years.

(e) The astronauts in the rocket would age the same as the people on earth.
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37- tnat2,c.ThecrewisusingateIescopetowatchaCubs

baseball game in Chicago. The batter hits the ball (event.4), which is soon caught (event

B) by a player 175 ftaway, as measured in the ballpark. Which one of the following is the

proper length of the distance the ball traveled?

(a) the 175 ft measured in the ballpark.

(b) the distance measured by the rocket's crew.

ic) fotn distances are equal, and hence both are the proper length.

the J 
x fiS ft measured in the ballpark.(d)

(e) none ofthe above.

38- A large constant force is used to accelerate an

form of Newton's second law-relativistic or

take a longer time to reach a speed of 0.9c?

object from rest to a high speed. In which

classical nonrelativistic-does the object

(a) Relativistic.

(b) Nonrelativistic.

(c) Same for both.

(d) impossible to measure.

(e) none ofthe above.

39- tyvinthepositiveydirection.0bservero,,whois

moving relative to O with velocity a in the x direction, measures the y component of the

velocity of the same particle and obtains v'. How does the J, component measured by O'

compare with they component measured by O?

(")/>"
(b) v'= v

(")/<v
(d) v'= 0

(e) none ofthe above.

40- eofobserver1areexactlysynchronized.Forother

observers in motion relative to observer 1, the clocks are:

@allobservers.
rvers will agree which of the two clocks is ahead'

observersmaynotagreewhichofthecIocksisahead.

@tsynchronized,dependingonthelocationsoftheobservers.
(") rone ofth" abote.
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4t- Rockets A and C move with identical speeds in opposite directions relative to B, who is at

rest in this frame of reference. A, B, and C all carry identical [D;- @ '" €
clocks. According to A:

(a) B's clock and C's clock run at identical slow rates.

(b) B's clock runs fast, and C's clock runs slow.

(c) Brs clock runs slow, and C's clock runs even slower.

(d) Bts clock runs fast, and C's clock runs even faster.

(e) B's clock runs slow, and C's clock runs fast.

42- Rockets A and C move with identical speeds v = 0. Bc in opposite directions relative to

B,whoisatrestinthisframeofreference.Astickoflength ._,^;* O -" G
f,, carried by A. What is the length of the stick according

to C?

(a) Lo

(b) o.6 Lo

(c) 0.36 Lo

(d) 0.22 Lo

(e) 0.45 Io

43- A star (assumed to be at rest relative to the Earth) is 100 light-years from Earth. (A light-

year is the distance light travels in one year.) An astronaut sets out from Earth on a

journey to the star at a constant speed of 0.98c. How long does it take for a light signal

from Earth to reach the star, according to an observer on Earth?

(a) 100y

(b) 100 Ly
(c) 102 y

(d) 20Ly

@) 20.4 y

44- A star (assumed to be at rest relative to the Earth) is 100 light-years from Earth. (A light-

year is the distance light travels in one year.) An astronaut sets out from Earth on a

journey to the star at a constant speed of 0.98c. How long does it take for the astronaut to

travel from Earth to the star, according to an observer on Earth?

(a) 100 y

(b) 100Ly

(c) 102 y

(d) 102Ly

(e) 20.4 y
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45- A star (assumed to be at rest relative to the Earth) is 100 light-years from Earth. (A light-

year is the distance tight travels in one year.) An astronaut sets out from Earth on a
journey to the star at a.constant speed of 0.98c. According to the astronaut, what is the

distance from Earth to the star?

(a) 100 y

(b) 100Ly

(c) 102 y

(d) 20Ly
(e) 20.4 y

46- A star (assumed to be at rest relative to the Earth) is 100 light-years from Earth. (A light-

year is the distance light travels in one year.) An astronaut sets out from Earth on a
journey to the star at a constant speed of0.98c. According to the astronaut, how long does

it take for the astronaut to travel from Earth to the star?

(a) 100 y

(b) 100 Ly
(c) 102 y

(d) 20Ly

(e) 20.4 y

47- A newly created particle is moving through the laboratory at a speed of 0.765c. It is

observed to live for a time of 0.231 ps before decaying. What would be the lifetime of this

particle according to someone who is moving along with the particle at a speed of 0.765c?

(a) 0.358 ps

(b) 0.14e ps

(c) 0.096 ps

(d) 0.557 ps

(e) none ofthe above.

48- Sitting in a chair in his laboratory, Albert observes a particle to be created at one instant

moving at a speed of 0.65c and to decay after a time interval of 5.75 ns. Betty is moving

along with the particle at a speed of 0.65c. \Yhat is the time between the creation and

decay of the particle according to Betty?

(a) 2.43 ns

(b) 4.37 ns

(c) 5.75 ns

(d) 7.57 ns

(e) 9.64 ns
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49- An unstabte particle moving through the laboratory leaves a track of length 3.52 mm. The

particle is moving at a speed of 0.943c. How long would the particle's track appear to

someone moving with the particle?

(a) 1.17 mm

(b) 10.6 mm

(c) 3.52 mm

(d) 0.390 mm

(e) None of these

50- A c""t"tn p"rtt"le has a proper lifetime of 1.00 x 10=8 s. It is moving through the

Iaboratory at a speed of 0. 85 c. What distance does the particle travel in the laboratory?

(a) 2.55 m

(b) 4.84 m

(c) 1.34 m

(d) 9.19 m

(e) none ofthe above.
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