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Two rockets approach a planet from opposite directions with speeds +§ with respect to the planet.
The proper length of each rocket i1s L. How long does each rocket appear to the other rocket?
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_fx(m—x), =x€][0,m]
Fsl= [x{x —n), x€[-x0]

Which of the following is true?

_4_ . sin([2k+1]x) 4 Z cos([2k+1)x)
) e (2k+1)° +:r-§ K
8 il kx
Jixh=—31, S!Il{} }
T K

_ Byax  sin[(2k+1)x]
f{x}_mE”'” (2k+1)%

4 sin{.ﬂ:‘t‘}_'_ 4_. co kx)

N=—Fpp—— L ——
fix) o 3 e

_ Box sin [(2k+1)x]
f{I}_mE*'” (2k+1)%

Consider a rotati tion at the equator is
only 75% of that at the pole. If the linear velocity of a point on the equator is| vy, what is the escape
velocity for a polaf particle?

-
2,
v, 8

4v,

v
If the Fourier transform of e~ is e **/4a//a, then the Fourier transform of fix) = x’¢™ is

Fik) = Tk; Pl
— 4 5
k*+ -ﬂe_.&- g

Flk)= —————
4aq

K+2a
Fi)=——"—e*"
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Fik)= —
® 4a?
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Let C be the unmt circle, travelled counterclockwise. Evaluate

Gelg ¥

i
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Sk

%[{.ﬂ'*“'2 — y¥)dx + x3dy]
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A body of mass m moving with a speed v collides with an identical body at|rest and sticks with it.
The mass M and njomenium P of the final clhump nfnmneris-i:r = 1

M=2m, P=2ymv
M=my, P=ymv
M=m,fy, P=mv/2

M=m(2(1+ 7)), P

———
SE L

=yYmyv

Using Boolean algebra, simplifying the expression

fa-b-ch+(c-d)
Yields
a-b+¢-d
a-b-d
a-b+d
a-b-¢-d
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A large and spherical soap film of thickness 4 has a refractive index 4.3 . A nammow beam of
yellow light (4 = 6400 A) is incident on the film at an angle of 30°. What is the value of d for
which a constructive second order interference would occur for the reflected wave?

4800 A
5500 A
5200 A
3900 A

The inttgralﬂ

i

sin ydy

—a0

A cylinder of length L is made up of an inner core of steel of radius » and an outer sheath of
copper of thickness r . The resistivities of steel and copper are p, and p, respectively. The total

resistance of the cylinder 1s

(3p +p )L

xr

ooy L
arifp, +py)
(20, +p, )L

e R

r
Ay L
T 3p, + 0,y )
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A particle confined to move in 0 < x <wis described by the wave function y(x)=e*2. Calculate
the probability of finding the particle between x=0 and x=In(2).

Let V be the region in R* determined by the inequalities x* + y* < land0 <z < 4 —x*—y?,

Determine
J:( (x2 + y3)d®r
¥

a|gw|§ ag g

w| Y

Let w,ix) and w,(x) be the wave functions corresponding to the ground and the first excited states
of a one dimensional harmonic oscillator respectively. Consider the normalized state
@x) = aw,ix) + By ix) where ¢ and § are real numbers. The values of a and § for which, {x}, the

average value of the position is a minimum are

a=—p=1,3
ﬂ=ﬁ=1f’u@
a=1/+3 and f=-+2/3

a=1/+3 and f=42,3
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A particle confined in one dimension, due a potential V{x) . has the following wave function

w(x)= Gjmnf- x/a)

wherea is a constant. If Fix) - 0as x — = , then Fix) is given by
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Let § be the surface defined by the parametric equations
x=4a’ + f.y=sin B,z = cosa
The equation for the plane tangent to S at the point (70,0} is given by

x+y—-2xz=x’
4x+y-z=4x
4x-y+z=4x"
x-y+4mi=m

dx-y+z=4x"

For waves in a certain medium, the group velocity 18 v, while the phase velocity 1s v, . Which of

the following is necessarily true? ( c is the velocity of light.)
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v, < ¢ and v, can be anything

The circuit of following figure uses an ideal OP-Amp for small positive values of Viz. The circuit
works as:

-

For —1=x <+l thesum

In+tl

2.0V e

equals

. 4
SN x
X axXp X

g
COs X
tan " x

X @Xp X

A narrow light beam of wavelength £ is travelling along the x - axis, when it is faced by a barrier
with narrow slits at ¥ = 0,24 (and all at x =0). There is a vertical screen at x =D > d . What is
the angle # that the central bright spot and the next-nearest dark spot subtend at the central sht
[fx,3=(00}]
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A stream of water flowing with a constant speed v manages to move some pebbles. If the density of

water is p and the acceleration due to gravity is g , then the mass of the heaviest pebble
that it can move is (here, 4 is a constant)

Apv® s g*
Apv® s g°
Ap'v’ 7 g'
.-ipzrs Iy g‘

The expectation value of momentum of a particle whose wave function is:

PixFAexp (- zx..—:i + ikx) 15 given as;

Two particles of mass m each are connected by a massless spring of length ¢ and spring constant
k . The system is lying (in the relaxed state) on a frictionless honzontal table. A very short impulse
iy - ol I A : _— el -
first come to rest?
. IRE.LUI www_FirstRanker.com

Firstranker's chaice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

A
Firstranker's choice www_ FiratRanker.com www.FirstRanker.com

w'm
[=x—

2k

~2m
k

fm

L

1=2r

==z

Consider a particle whose normalized wave function is:
P(x)=2d+axe = x>0

=0 x<0.
For what value of x does P(x) = |{(x)|*peak?

M
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