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Pleasc answer the below questions:

Q1 (Ipts): The four wire loops shown have edge lengths of either L, 2L, or 3L. They will move
with the same speed into a region of uniform magnehc field B —’D D} el
7 L

dirccted out of the page. Rank them according to the maxim 1=
magnitude of the induced emf, least to greatest.

d& ' 2 3 . ..I..‘...
A) 1 and 2 tie, then 3 and 4 tie ZElATs ?l l € = ,-SL-LV
B) 3 und 4 tie, then 1 and 2 tie & = 280
C) 4, then 2 and 3 tie, then 1 / ; % ZéLv/
1, then 2 and 3 tie, then 4 . 4 e “ e
QI): Answe D Eq=38Lv -

E)R1T253 4

Q2 (Ipfts): In an oscillating LC circuit, the total stored energy is U. The' maximum energy stored
in the capacitor duringlone cyclejis:

ATU/Z g 2 » % 2 v s S

U2 U= U +Ug 2 A e Sfenie, mnX La T LS M

U ook llaleg (il oulyy .s'z(z n Cﬁo)
D) U/(2x) Q2): Answer:|— C
E) Un

Q3 (Ipts): The diagram shows an inductor that is part of a circuit. The direction of the emf
induced in the inductor is indicated. Which of the following is possible?

The current is constant and rightward
B¥ The current is constant and leftward
C) The current is increasing and rightward
The current is increasing and leftward
E) None of the above Q4): e D

Q4 (Ipts): A long straight wire is in the plane of a rectangular conducting loop.
The straight wire carries a constant current i, as shown. While the wire is being
moved toward the loop, the current in the loop is:
A) zero
B) clockwise
counterclockwise

D) clockwise in the left side and counterclockwise in the right side

) « counterclockwnsc in the left’side and clockwise in the right side
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Q5 (Ipts): A circular loop of wire is positioned ﬂnlfin and half

e

- out ol a square region of constant unifo tic field directed
g %3 the page, as shown. To induce @,«ﬁg current in this loop:

move it in +x direction
~ BJ moveitin +y direction

~ C) move it in -x direction ' (f x,‘) 66553
.z g move it in -y direction
48 increase the strength ofthe magnetic field

Q4): Answer: / A

Q6 (Spts): A circuit containing a resistance of 12Q,
‘an inductance of 0.15H and a capacitor of 100uF are connected

in series across a 100V, 50 Hz supply.
A) Calculate the circuits current,
B) Calculate Vg, Viand V.
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Please answer the below questions:

,‘ Q1 (Ipts): Of the three chief kinds of magnetic materials (diamagnetic, paramagnetic, and
j ferromagnetic) which are used to make permanent magnets?
? A) only diamagnetic P
only ferromagnetic
only paramagnetic
D) only paramagnetic and ferromagnetic
E) all three

Q1):

Q2 (Ipts): Which of the following types of electro agnetic radiation travels at the greatest
speed in yacuum?

A) Radio waves

B) Visible light

C) Xrays

D) Gamma rays Q2): Answer:| £
@ All of these travel at the same speed

Q3 (Ipts): An electromagnetic wave is transporting energy in the negative y direction. At one
point and one instant the magnetic field is in the positive x direction. The electric field at that
point and instant is: 1 N

\ A) positive y direction S-> =) = EXB , P 1 .
| B) negative y direction (L)t 5~ A 4
C) positive z direction P
@negative z direction Q3): Answer: /ﬁ
E) negative x direction

; Q4 (pts): If the amplitude of the electric field in a plane electromagnetic wave is 100 V/m then
| the amplitude of the magnetic field is:

3x107T
BY 67x107T  &m=100 V/m
C) 027T -7 Pivghrte
D) 8.0 x 107 T B”‘Em : QE’: nener: ||

10 S M— - — - e

e
Q5 (Ipfts): The diagram shows two smallspheres, one ( l\ G ——0 )
near each end of a bar magnet. Which of the following statements is Tl
true? :

A) The force on 1 is toward the magnet and the force on 2 is away from Magnet

B) The force on 1 is away from the magnet and the force on 2 is away from the magnet
The forces on 1 and 2 are both toward the magnet

D) The forces on 1 and 2 are both away from the magnet

E) The magnet does not exert a force on either sphere -
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Q6 (2pts): If the electric field in a plane electromagnetic wave is given ek’ é
by Easin[(3 x 10® m! x) - ax), the value of @ is: e . . =
0.01 rad/s Show your answer; RN
g; 10 rad/s EW) = Em (e ~eot) 5 k= 3x10°m™! ke
100 rad/s s e 2o ] Wbis:
9 x 10" rads le=ZX, w= 2mf %

E) 9 x 10'® rad/s

ce Mot 23 9‘:’ —=> cos k= (31!0")(3*(\0()
Q6): Answer: D //Z{

4
2 9.0x00 nadls

(&

Q7 (3pts): Three polarizing sheets are placed in a stack with the polarizing directions of the first
and third perpendicular to each other. What angle should the polarizing direction of the middle

sheet make with the polarizing direction of the first sheet to obtain maximum transmitted
intensity when unpolarized light is incident on the stack?

A). 05
B) 30° Show your answer: g
O i cas <
R R o P 2
D) 60 I | :C‘ - | o S
E) 90° : | a | . A AT o
e i : _—p ¢ ok —,;
' 2
. ' ‘ §-T ¥ 3
§=0° =1 O q0° ; % pa
=531 S
T ¢ un 0(5)‘: :‘»( &
I' = ,‘7: I-o (,5 R T (- )
I, =T, cos*d
Nl LA Ak
"’01"“(4,1‘\% wﬂ“‘ttm'('f

= o ) 250080 «lso '
L~ Toes'(%0-8) =T, om0 7 2% = anex)
- U =

on?0' = T, (cosb'stndy e
oS , N aflomte belurw, Pacreasing and
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Quizt 3 @l Your ID #: o —

Please answer the below questions:

Q1 (Ipts) The term "virtual" as applied to an image made by a mirror means that the image: ,
A) is on the mirror surface >

B) cannot be photographed by a camera
l Y is in front of the mirror

D) is the same size as the object =
| 3) ot be shown directly on a screen Ql)yAnswer:| ¢

élﬂls) Two plane mirrors make an angle of 1200with each other. The maximum number of

1mages of an object placed between them is:
one
two
C) three 7

D) four ,
E) more than four Q2): Answer: 2

Q3 (Ipts): An object is in front of a converging lens, at a distanc ‘less'than the(focal lengihi>

from the lens. Its image is: 1 |
a, virtual and larger than the object : |

B) real and smaller than the object

C) virtual and smaller than the object e\
_D) real and larger than the object 4 = e L /
_EJ virtual and the same size as the object (= - 83): nswer: /)

Q4 (Ipts): The light waves represented by the three rays shown in the diagram all have the
same frequency. 4.7 wavelengths fit into layer 1, 3.2 wavelengths fit into layer 2, and 5.3
wavelengths fit into layer 3. Rank the layers according to the speeds of the waves, least to
greatest. C

1 4p) Yha= 2 4O W
> > > nf Y £
A)1,2,3 layar 1 ) B
2,114 Loy = S T ,
3812 ~ llayet2 / J //
)} Sf22 01 = < L, |63\ Q4): Answe C
E) 1,3,2 > iayera ’)

Q5 (Ipts): When light travels from one medium into a different medium with a different index
of refraction, Y
A) the frequency, wavelength, and speed all change.

\/5 the frequency and wavelength change but the speed s e same.
D

e speed and wavelength change but thefrequency stays the same.
) the speed and frequency change but the wavelength stays the same,
E) only thc speed changes; the frequency and the wavelength stay the same.
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Qs 2.5pls) In a compound microscope, the objectwe has a focal length of 1.0 cm, the
~ eyepiece has a focal leng%ﬁ of 2.0 cm, and the tube length is 25 cm. What is the magmtude of

- m;ezr;ll magnification of the microscope? i,
A
B) 50 Show your answer: : ih er i
C) 100. = 1.0 L5z e
D) 250 i lm‘z "'T'T\‘ SiZ-Sly VI
310 o G0 T
T S
Q6): Answer: | £ // JE Y » {»
= M= mmg = x
|V e gt S |
‘po\° ‘F

x o
(TN T

Q7 (2.5pts): A soap film is illuminated by white light normal to its surface. The index of
refraction of the film is 1.50. Wavelengths of 480 nm and 800 nm and no wavelengths between
are intensified in the reflected beam. The thickness of the film is:

A) 1.5x 103 cm
24x 105 cm

) 3.6x 103 cm
D) 4.0 x 10-5 cm

E) 6.0 x 10‘/:/chw
Q7): Answertg_/

Show your answer:

X
~

A

g o
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Please answer the below questions:

Ql(3pts) Bragg's law for x-ray diffraction is 2d sin@= mA, where 0is the angle between the

cident beam and:
@ﬁtﬂctmg plane of atoms
) the normal to a reflecting plane of atoms

£ the scattered beam
7Y the normal to the scattered beam
_EYthe refracted beam

Q2(Ipts):
A) the number of slits

B) the slit width

O)fit it separation

the order of the line

the path length difference

Q1): Answepz

Q2): Answer:

In the equation d sinf= mA for the lines of a diffraction grating, d sinéis:

Q3(Ipts): A diffraction g grating just resolves the wavelengths 400.0 nm and 400.1 nm in first

order. The number of slits in the g  grating is:
A) 400

E) not enough information is given

Q4 (2pts): The diagram shows a single slit with the direction to a point P on a distant screen
(not shown). At P, the pattern has its second minimum (from its central maximum). If X and Y

-~

-~ g

2, "= doonm 7"‘ =1

M 7400 lam

Q3): Answer:

are the edges of the slit, what is the path length difference (PX) — (PY)?

A) A2
B inddant
n n
C) ;'{ light =
E) 542 B
Q4): Answer:

%

L =
o

gnd =

[ CT 2oy

Show your answer:
@ s ;47’)( - PY = 'P(\(-Y) =asin¥ = m?\
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.5p )"* The i mtensxty of the smgle-sllt dlﬂ‘racuon pattem at any angle 01&

In ('"' ) For light of wavelength 480 nm falling on a slit of width 3.5 um, w _
~ awhen0=18% :

Show your answer:
A) 0.
: .3lradd A = 4%onm 2
7.1 rad a-e,
D) 7.3 rad .':Spm
E) 9.8 rad ol= ).
/ 8=l‘ {
S:A s
IPENIL = T80 =3.05nadk & F.\nad

/ A

Q6) (2.5p1s):  An object is 10.0 mm from the objective of a certain com-
pound microscope The lenses are 300 mm apart, and the intermedi-

ate image is 50.0 mm from the eyepiece. What overall magnification is
produced by the instrument?

/
ey
7, (o e
0’7 L/ﬁ/—\‘\'
&:7006 f'S*-fe}:aoomm :f‘:(mm %Jm,.,
/ SO O ’”fe? / M= - LS. _Zib
f ft fcu 3
200 -go =25 — . 240'75s

| <
&: T (7 = Q.szn
st

o ‘F‘Y 300 - 462 - So X 240mm

uawl
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Please answer the beloy questions:

| £ QI(Ipts): A train traveling very fast (v = 0.6¢) has an enginec
‘ the rear and an observer (") exactly half way be

» closely observed by th
‘ Both E and G use their lamps to send signals. According to bot

' T DT By Y H 3
simultaneous instant S' is passing S. According to S (S R A Ty
o - : : ( |
E and G sent their signals simultaneously from different distances T
| G sent his signal before E and from further away :

’])
C) G sent his signal before E but was the same distance away ¥

D) E sent his signal before G and from further away
E) none of the above

Q1): Answdr:

Q2(Ipts): The mass of a particle is m. In order for its total energy to be
momentum must be: S te Al

twice its rest energy, its

A) mc/2 E = /:‘PQ)L [~ E %= 9 €,

B) mc/N2 P~ (o P

C) me LPe)iARE s =it “~j 2 2

(e =R Ery 2, C' =P £ —

E) ol asa et QZW >
l Q3(Ipts): The probability that a particle is in a given small region of space is proportional to:
) A) its energy 1AL B

B) its momentum '

C) the magnitude of its wave function
| D) the wavelength of its wave function Q3): Answer: /6

@ the square of the magnitude of its wave function /

- Q4(Ipts): The reflection coefficient R for a certain barrier tunneling problem is 0.80. The
corresponding transmission coefficient 7 is:

A) 0.80 o =
B) 0.60 R e

~—

) 0.50 T=1-R =210 Q4):Apswer:| P
0.20
E) 0

« Q5(/pts): The length Of@lick moving at 0.95¢ in the direction of its length with respect
- 1o the laboratory is measured by simultaneously marking its ends on an axis which is stationary
in the laboratory. As measured by clocks moving with the stick, the time interval between the
making of the back mark and the making of the front mark is: B
Q403 =09 1Ly 1Im = A= %.20 > L=% =0313m
B) 1.1x107s )
O 32x1070s
D) 3.5x107s
‘ E) 1.1 x 10"' SN
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barriers:
1. barrier height = SE, barrier width = 2L
2. barrier height = 10E, barrier width = L
3. barrier height = 17E, barrier width = L/2
4. barrier height = 26 E, barrier width = L/3

cne

Ayt
vy DS

probability to great

2,3,4

E) 3,2, 1,4

l, , ’
Sy 2r
) 1 and 2 tied, then 3, then4

D) 1, then 2 and 3 tied, then 4

Rank th iersi of t ability that the particles tunnel through lhem from@
ili st-probability.
& ————C_‘r

© b= /c/oze , T= —rm

(74/\ @b=‘fJo<5,T__¢_{/
Q6): Answer: / 2 ) @6: AT IR L i

=

4

Q7(2.5pfts): An electron in an atom initially has an energy 5.5 eV above the ground state energy.
It drops to a state with energy 3.2 eV above the ground state energy and emits a photon in the
process. The wave assocnated with the photon has a wavelength of:

D) 12x 107 m
E) 1.0x107m

54x107m
B) 3.0x 107 m
L C) 1.7x107"m

Show your answer:

e
f‘o = S:,V -+ E\
E" = 3.1[“/’4-&0

Ve
-A€=-2'5¢—V——‘/ € Fro &
e B
S T
k= I£’1<)~- s / S '

e




