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| Question (1):

» A (2.0 Kg) object is attached to a horizontal spring on a horizontal smooth |
surface. A horizontal force of (20.0 N) is required to hold the object at rest |
when it is pulled (0.2 m) from its equilibrium position. The object is now |
released from rest with an inifial displacement (0.2m), and it undergoes o |;
simple harmonic motion. Find (a) the spring constant, (b) frequency of |
oscillation, (¢} maximum speed , (d) maximum acceleration, (e) iolal |
energy. I

o A (10.6 kg) object oscillates at the end of a vertical spring whose spring |
constant (K = 2.05*10¢ N/m). The effect of air resistance is represenied by |
damping constant (¢ = 30.0 N.s/m). (a) Cualculate the damping frequency, |
(b) By what percentage does the amplitude of the oscillation decreases in
each cycle.

» A (2.0 kg) object atfached to a spring, moves without friction and is drivan

by an external force{ F = 3 sin (2mi)). If the spring constant (K = 20 N/m) ||
determine, (a) the period and (b) the amplitude of the motion at steady 3
,_ state condition. 3
| Question (2): é
| s Two sinusoidal waves combining in a medium, are given by ( yi1= 3 sin{C.é6nt 5
- mx) ) and (y2=3 sin (0.6t + 1 X) ). (a) Determine the madmum ;
ransverse displacement of an element of medium af ( x =0.25 m)., {b) Find j
the three smallest values of position (x) corresponding to antinodes. ' |!
» Two identical piano shings of length (L = 0.75 m) are each ftunad o H
frequency (440 Hz). The lension in one of them is then Increased by (1.0 %). {J
If they are now shuck. What is the beal frequency belween ine ;
fundamental freqquencies of the two shrings. t
e A ftrain whistle ( i =400 Hz) sounds higher or lower in frequency depending ’;
on whether it approaches or recedes (a) Prove that the difference in E

frequency belween the approaching and receding train s Mh—(f(—ii:u

— vy
where "u" is velocity of the train and “v” is the sound velocily. (b) Cualculale

this difference for (v =130 km/hr) take (v=340 m/s).
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Question {3):

A convex mirror has a radius of curvature of (r = 20 cm). If a point source is
placed (14 ¢m) away from the mirror, where is the image?.

A thin flake of mica whose thickness (2.44 pm), is used to cover cne slit of
the double-slit Young's experiment. The ceniral point on the screen is

occupied by the seventh (m=7) bright fringe. If the wavelength (A = 3550
nm), what is the index of refraction of mica.

MgF2 (n =1.38) in order to reduce the reflection from the glass suriace (n
1.50). Determine the minimum coating thickness needed to produce
minimum reflection (destructive interference) at ( A= 550nm).

Sunglass lenses are often coated with thin film of fransparent material like

Question (4):

A single-slit is illuminated by light whose wavelengths are A1 and 2 , so
chosen that the first diffraction minimum of A; coincides with the second
minimum of A2, What is the relationship between the two wavelengths.

How many complete fringes between the second minima of the irings
envelope on either side of the central maximum for a double-siit patiern i
(A = 550 nm, d = 0.15 mm, a = 0.03 mm). what is the ratio of the intensity of
the third fringe to one side of the center to that of the central maximum.

In Newton's rings experiment, given that the diameters of two brighi rings

are (4 mm, and 4.8 mm). If the successive order of rings is not known, whiia

there exists four bright rings belween these rings. If the wavelength ()\ = 500 |

nm) find out the radius of curvature.

Question (5):

Light is reflected from a Lead-glass plate with index of refraction (n = 1%4).
At what angle of incidence the reflected light is completely polarized.

if a beam of polarized light has one-tenth of iis initial intensity after pussing
through an analyzer, what is the angle between the axis of the anahrer
and the initial amplitude of the beam.

What is the decay constant A\, an element whose a hali-life lime 4.5%10°
year.

Complele the following nuclear decays
7 X=Y+ He and 20X =y ....+;]e F e

The *'Ra nucleus undergoes alpha decay . Calculate the disintegiation

energy Q for this process . Take the atomic masses to be (224.025404 amu)
for ™Ra and (222.017574 amu) for Rn, and (4.002403 amu) for alpha

particle.

GOOD LUCKTO YOU
Dr. MAGED KASSAB
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QUESTION (1):
(1.1)

From the given information

(a) External force = spring restoring force =kx — k= force/ displacement =
20/0.2= 100 N/m

(b) (U=\/E=Jl—@=5\/5=7.071 rad/s :f=2:1.125 Hz
m 2 27

© Uy, = Ao =02%7.071=1414 m/s

(0) lyy, =|- 07 4| =10m* /s

(e) E=lm2=l*100*(0.2)2=2J

- 2 2
4
(1.2) @=\/E=1/M=43.977mdf'5 A 30 =1415rad/s <<w
m 10.6 2m  2*10.6

() o, =+Jo® -y* =43.954 rad/s

(b) afteronecycle= =T and A= 4, exp(— yT)

2 =
T=2L-0183s = dec'rease%=14'—TA=(l—exp(_ /T))=18.32%
@,

2z 2 2rm 10
motion frequency Q 2z

(1.3) (@) T=

(b) 4= Fo but y=0= A4=0276 m

m\./(a)2 - QZ)Z +4Q%?

QUESTION (2):

max

(2.1) (a) y=y+y,=6cos(7x)-sin(0.671) = A =6m

(D) for antinodes= zx=0,7,2r = x=0,1m,2m

Beat ﬁequency=]f,’ - j}l where —J}—z 1.0l = j}r =440*+/1.01 =442.2Hz

I

Beatf frequency =442.2 -440=2.2Hz
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V= Vi

(2.3 2[{{]
: S \ : 2uv v
‘;\‘f = .f.-l.l - .frjR = .f.s * i i .fs i *

S0

(b} Af =85.767 Hz

upproaching freq=f = f, % receding freq.= f,

QUESTION (3):

(3.1 f=-10cm, dg=14 cm, di=¢

! 1 1 1 1 24 -
e esedfone Tl s = d ==583cm

dd f d £ d 140

] I !

320 (i-1y=mid =  (1-1)*244%10° =7%550%10° = n=2758

- { 1Y . A 550 .
(3.3, 2nd=m+—{2 = form=0 =>d . s=—=m-——"—-—=99638mmn
ey T gy T 584

QUESTION (4):

i T Sm(()) =7, =24 = ;ﬂ =2
(421 {a) d/a=5 —  no. compiete fringe between second minima= 9 + 8 = 17

friinges

() & (_sm(ﬁ) = L;rsm({?)’ and  sin(0)= ol Ui (0.233
' Yis A d

(4.3, [a) referto the lectures notes
o 1Y, P -
e ‘ ni A — ],{ and 23 m+5)+ = |A
N R 2. R 2
o)

{E',j_; - f‘,j):S/U\’ = (2'4 F107 ) 2 (2'0 * 10 j =0.704 m
S 5%300%10 7

- QUESTION (5):

T i 5 ;
o.1] tand, =2 = ]1 06 — ®, = tan '{1.96)=62.969"
a1, :

520 I s possible if the third Polaroid sheet makes an angle 6 with the optic axes |

of the polarizer where |, 0<6<90°

—— (3.693 103 303
e 3 - 4= 0693. = _Eﬁbjj?_) =1.54%10°" decay i year
A }".!___ 4,510
2.4l SV N e He g — I

(D8] Q=(m,, ~m, —m ¥*931.5=487 iler.
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