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(b) Now the fundamental frequency of both the pipes is 2 where v is the respective velocities thus
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Q2.

(c)

ﬁ- v
atom

He

AL wl. =4

P =100 Nt/m’
given that an atom makes 500 hits /sec.
thus its rms speed is

S00x1x2
V= l =10? hits /sec.
3RT 4x107 x3
temp. of gas can be gi = f— = =
p. of gas can be given as 10 v T 3 x 25 160K

S , 3
kinetic energy per atom is on an average = > kT= 5 X 1.38 x 10+ x 160

= 3.312x 10" Joule

total mass of the can be obtained as

PV =nRT
100 = =
or x1 = 4?;“]_;: ——j-—~160
4x3x107 x100
or m = =3x10" =03 gm

25 x 160
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Q3.

(a)
(b)

(c)

d_,= 0.8 gm/em’

d, =0.7 gm/cm’

d,=1.2gm/cm’

force exerted by lig. A on cylinder is F =0 as no vertical part of cylinder is in contact.
If S is the area of cross section of cylinder,

we have for its equilibrium
S(h+h,+h)d  =hSd, +hASh, . h
(h,d, +hydy) A hy=1.2cm
we have h = d_, ~(h, +h) -
hg=0.8cm
12x07 +08 x 1.2 2 - 0.84 + 0.96 '
08 —@) =y 2
h=0.25cm
When cylinder is depressed. The height of cylinder in liquid A & B are
h,=12cm & h,' = 1.05cm
) ‘ i o (h,d,g+hg'dyg)s
T'hus net buoyancy force on cylinder is F,= (hy +hg")Sd,, ~ g
12 x 0.7 x 10 + 1.05 x 12 x 10 i
= 295 x 08 - 10 = 1.66 m/sec’

Q4

(a)

(b)

(c)

A .
|

———
T y) 17 (-y) B v ;

(-

fig- |
No. As at the time of balancing the bridge, current in galvanometer is zero so we do not need a
unidirectional galvanometer. In unidirectional galvanometer it is also difficiult to get null deflec-
tion point.
Figure is shown above or it can also be like the

%/‘@—\m X 12 0
T 1 oy =W W

A Y C D
| L
! I
fig-2
for balanced wheat stone bridge, we must have
Y 2 = (1 12 04=80 A
= — — — = — =
-y x Ty y) 06 : ns.
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Q5.(a) H-like atom isemitting six radiations
let the quantum no. of =0.85 eV shells is n
then that of —0.544 ¢V mustben + 3
as the transistors between these two levels give six radiations, then diff. must be 3.(eg. from4to 1)

136 x z° 13.62°
we have ——— =1(.85 and T =0.544
n* (n+3)
- (n+3)* 085 n+3
dividing we get T T 0sad = =1.25
n+3=125n
0.25n=3
n=12
= n+3=15
— 13.6x2*=0.85 x(z)°
= z2=9= z=73ans.

(b) Smaller wavelength corresponds to maximum energy transistor
= n=15ton=12
= energy radiated is AE = (-0.544) — (—0.85) = 0.306 eV
hc 12400

= A= AE = m =40522.87 A
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Q6.

Screen

A= 6000A = 600nm

(a) As S isa point source fringes are observed on screen due to light coming from S & its image S’ If at
P" we discuss, what be the phase difference will remain same in a cone of half angle thus fringes will
be circular.

(b) Intensity from S is if [, from S’ will be 0.36 I, thus, we have

(c) If at P there is max = at P path difference is —
A=2h+A/2 = Nj
for again receiving a maxima at P, h must be increased by 1/2 so that A will increase by A
=> disp. of AB is A/2 = 3000A Ans.

I'l|||:||| -
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Z
Q7 (a) B= (3i+4k)B,
As loop 18 in equilibrium
p 3 €q P Q
=> L1=0 >y
or %IIHNHW + E|r:|,|: = D a
- 5 mass = m
- a) - L b R
T = m;__xE 1

If magnetic moment of loop is M= mk (as M is either in z or in — z direction)

- " = d =
= MxB =—mg = E_I
- ” ” d o=
or Mk * (3i+4k)B,=—-mg 5
- d o=
3MB, | =-mg> ) (1)

Thus we must have magnitude has M as — ve or M is in — z direction. Thus current in loop PQRS
is clockwise from P to QRS.

(b)  Magnetic force onarm RS is | =1 (E X E}
F=1 [(‘hj}x{fﬁhﬂi}ﬁ..] (as | is— bj)
i = BI, [3bk—4bi]

F =BLb (3i-4k)

|F|=5BILb Ans.
(c) From equation (1) we have

d

3SMB, =mg = in magnitude
mg
3IbB = ——
1 2

mg
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Q8.

(a)

(b)

(c)

] >
I

d=lcm

Area A=5x10" m?
q=33.7x10"C

& E—SV
5 e

given 10'® photon falls /sec/ m’
photo efficiency ism = 1 out of 10° ph
work function of A ¢ =2eV

No. of photo electrons upto t = 10 sec.

I.Um
N = 106 Xx53x10%x 10 =5x10"e

Charge emitted in 10sec.isq=5x107x 1.6 x 10" =8 x 10'? coul
now charge on plate Aisq, =+8 x 107"? coul

on plate B is q, =+(337-8) x 10"*=25.7x 107" coul

EF between the two plates now is

Qe —q. 177 x107"

E= 2Ae, 2x5x10° =2000 V/m

maximum KE of the photo electron just emitted by plate AisKE = =5-2=3eV

potential difference at this instant between plates A & Bis=E.d=2000x 1 cm
=20 volts

— KE of e when reaches B is KE ,=3eV +20eV=23¢eV
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Q.9

(b)

fc)

(a) Let i be the current in circuit when wire AB is o jE__ A
sliding at v towards right, emf induced in wire is
when it 1s at dustance x from I R
| —— 1..'
I d. L L
€= ;“ﬂ; dv= f (if v 1s the velocity of AB at this instant) +_:; L
for circuit loop we can write ) ' L___;..___“___B
o A
e —iR-L o 0
do di
—1R-L—=0
dt dt

T
Charge flown through the resistance is q = Li dt

or for circuit loop. we can write total charge flown is

'ﬁd;' _ ('t'] — I"il]_'t'z

R R

where ¢, = final flux through circuit when x = 2x_
& ¢, = initial flux through circuit when x = x_

Aq=

= b-0,= 2 )
w, I lin(2) 1
=  Aq= 2n -
R
Given that at time t rod is stopped, now transient decays & decaying current is
1= je ™" wherei =i &i=1/4att=2T
— J||'4 -R{2T KL
2ln2= ﬂ = L = !
L R n(2)
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Q10.
1
I(” 1) ms
L A
'
0 "X

(a) As ball will hit A, it appears to A that ball is moving towards A from O. Thus the apparent angle will
’ be 45°
(b) If velocity of ball relative to surface is v. Velocity w.r.t. A is

v =V Cosd

v, =vsing— (V3 -1)

PP | vV Cos
we have 8 = 45" = tan v, = tan vsin¢—(ﬁ-i)

40
given that ¢ = 3" 60”

v eosd
s tﬂ.ﬂq'iu =1= \"Eiil'l{b—(ﬁ—])

© wsin(60%) - (V3 - 1) =v cos60°

vy 3
2

vfi - JJ3x2+2=v
v(ﬁ—l]:z[ﬁ—l)

v =2m/sec.

[
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Ql1.

(a) Let when ball is at an angle 0, its velocity is given by
V= /2gR(l - cosB)
for its radial equilibrium we have

o)

mv-

mg cosf =N + = N =mgcosb - E (2gR(1-cos0) )

N =3mg cosb —2mg

(b) We know that N, wll be zero when

2

mv

R
now N_ appears as we will have after this instant

= mgcosd = cosb =2/3

N, + mgcost = % =2mg — 2mg cosd

or N, =2mg - 3mg cost
graphs are as follows —

Na Np

1 [

MEF=-========mm=m=— 5mg

| casﬁ ms_El
cos0=2/3  cosO=1 cosd= 2/3 E
cosB= —1

file://[E|/main_2002_solutions/physics/phy.htm (10 of 11) [5/6/2002 12:11:56 AM]



JEE 2002 SOLUTIONS - PHYSICS

Q.12

(a) Force exerted by hinge in horizontal direction must
be equal to the centripetal force required for circular
motions of particle B & C as

F,=2mao’/cos30° = [3mw’/

(b) Now let hinge exerts F_ & F_ force on body. We have

60° 60"
mo’l mo’l

Let body rotates with angular a_, we have

V31

Fx — =2mt’ o
2

2m/ F
linear acceleration of cm of body is

I_J_r! F

or

= T 'J—_f = m in horizontal direction from above F & D we have
o ea )
T Mam) T g
F-F- > -+ A
i 2 2 ns.

In y direction there is no acceleration of body at this instant thus
F =2m ¥ cos 30°= /3 m o
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