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IITJEE-2006
Physics

Tirwe: 2 hours

Note: The marking Scheme is (+3, =1) for guestion numbers I to [2 |, (+3, =1} for question numbers 13 to 20,
(+3, =2; for question numbers 21 10 32 and (+6, ) for guestion numbers 33 to 40,

2 Cs

: C, C
1 Given.

R, =10 O =k _H H

R, =20 Cy = 4pF —_ Ry Ra

R
wa:_ R | I"-f |1"i" Cs
(1) k |
(1) (11T}
The time constants {in uS) for the circuits 1, 11, I11 are respectively
(A) 18, B/9. 4 (3) 18, 4, §/9
(C) 4,89, I8 (D) &9. 18. 4
Sol. (D)
T =0
T2 = 18 ubd
T; =4 uS
2 Two blocks A and B of masses 2m and m, respectively. are connected by

a massless and inextensible string, The whole system is suspended by a

massless spring as shown in the figure. The magnitudes of acceleration

of A and B, immediately after the string is cut. are respectively

(A g, g1 (B)g/l. g
©)s5.8 (D) g/2, g/2 2l [
Sol.  (B) Tame
a, = g2 A 3
dg — 8 2 nlgy ];Tlg
3 A point object is placed at a distance of 20 cm from a thin plano-convex lens of focal a
length 15 cm, if' the plane surface is silvered. The image will form at _
(A) b0 cm left of AB (B) 30 cm left of AB :
(C) 12 cm left of AB (D) 60 ¢m right of AB T—— %
Sol. (C) /
5 B
F [ = P
Z ¥ 1
15 v 20

= v=—12cm iel12cmleftaf AB



Sol.,

Sol,

Sol.
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A biconvex lens of focal length f forms a circular image of sun of radius r in focal plane. Then
(A)mr* oc (B) 7 o £

(C)if lower half part is covered by black shezt, then arga of the image is equal to 2

(D) if is doubled, intensity will increase

(B)
r=1 tan a

1 o
[lence, nir =

\\ﬂ\bi%

Given a sample of Radium=-226 having half-life of 4 days. Find the probability. a nucleus disintegrates afler
2 half lives.

(A) 1 (B) 1.2
(€) 1.5 (D) 3/4
(B)

Disintegration of cach nuclei 1s independent of any factor. Hence. each nuclei has same chance of
disintegration.

Graph of positien of image vs position of point object
from a convex lens 1s shown. Then, focal length of the
lens is

(A)0.50 L 0.05 cm

(B)0.50£0.10 ¢cm

(C)5.00 + 0.05 ¢m + o
(D) 5.00 + 0.10 cm '
(D)
11 1 se=5em
I v u
f= [FRY
4+ v
A Au| |av]  |Au]+|av]
= + +
[ u v | |u|+|v|
Ar=0,15 (for =35 cm)

The most approprate answer 1s 5.00 £ 0. 10 cm

rﬂ. B A  E r S e G

A massless rod 15 suspended by two wdentical strings AB and CD ol equal
lenath. A block of mass m i1s suspended from point O such that BO 1s
equal to *x’. Further, it is observad that the frequency of 1% harmonic

(fundamental frequency) in AB is equal to 2™ harmonic frequency in CD, B : = i
L -~
'Then, length ot B() 15 X
m
(A) L/5 (B) 4L/3

(C) 3L/4 (D) L/4



Sol,

Sol

Sol,

,
10,

Sod,

11.
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(4) -
A gt 1 \/T_z
Eif"‘\l B L\ 2T A+ T
Il.l = II |J'|I"1'
. o ) - = 5
For rotational equilibrium, T )X = Ts(L =X) =X =L/3 ﬁf
m

A system of binary stars of masses my and mg are moving in circular orbits of radii ry and rg respectively. If
T4 and Tg are the time periods of masses m, and mg respectively, then

o T
(A) <A - {EJ (B) Ta>Tp (if s> rp)
Tp I'n
(C)Ta=>Tg (ifmy > myg) (D) 1Ta=Tg [+3, -1]
(D)
Gm ymg _ MpT 4y . I‘ﬂBl‘B'fh'[E
i+ T, Ta

= Ml = MRlE

A solid sphere of mass M. radius R and having moment of inertia about an axis passing through the centre of
mass as I. is recast into a disc of thickness 1, whose moment of inertia about an axis passing through its edge

and perpendicular to its plane remains 1. Then, radius of the disc will be

“,ER B) P‘F
N3 ¢ s

4R R

(C) (D) — [+3, =1]
Jis 4

{A)

2vm2 = 2y

5 2
2R

= ——

4E2ﬂ

3

T2

A student performs an experiment for determination of g[= J , £ = Im, and he commits an crror of A/,

For T he takes the time of rn oscillations with the stop watch of least count AT and he commits a human error
of 0.1sec. For which of the following data. the measurement of g will be most accurate?

Al AT n Amplitude of oscillation
(A)Y 5 mm 0.2 sec 10 5 mm
(B) 5 mm 0.2 sec 20 3 mm
(C] 53 mm 0.1 sec 20 1 mm
(D) 1 mm 0.1 sec 50 1 mm

(D)

The circular divisions of shown screw gauge are 50. It moves 0.5 mm on

!gma

main scale in onc rotation. The diameter o7 the ball is
(A 2.25 mm (B) 2.20 mm
(C) 1.20 mm (D) 1.25 mm




Sol,

Sol.
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(0

Zeroerror = 3x [:{f = .05 mm l_gﬁﬁﬁ
Actial measurement \/

=2x0.5 mm+ 23x {i[f -0.05 mm
5

=1 mm+ (.25 mm—0.05mm= 120 mm

Consider a cylindrical element as shown in the figure. Current flowing

the through clement is I and resistivity of material of the cylinder is p.

Choose the correct option out the following.

- ]:r

(A} Power loss in first half is four times the power loss in second half.
(B) Voltage drop in first half is twice of voltage drop in second half.
(C) Current density in both halves are equal.

(D) Electric field in both halves is equal.

(B)

Mare than C(ne Choice may be correct .(+5, =)

13.

So,

14.

So,

In the given diagram. a line of force of a particular force field is shown, Out of the
[ollowing options, il can never represerl
(A an electrostatic hield (B) a magnetostatic field

(C) a gravitational field of a mass at rest (D) an induced electric field

(A), (C)

The electrostatic polential () of a spherical symmetric sysiem, keptl at

origin, is shown in the adjacent figure, and given as br :

U
=t > R
¢r 41"[E;_1[' {r} [l)

X
5

¢, = —oF (r<R,) Ro

n eq Ry
Which of the following option(s) 1s/are correct?
(A} For spherical region r < Ry, total electrostatic energy stored is zero.
(B) Within r = 2R, 1otal charge is q.
(CC) There will be no charge anywhere except at r = Ry,
(D} Electric field is discontinuous at r — Ry,

(A), (B), (C), (D}

The potential shown is for charged spherical conductor.



Sol,

16.

So,

L

Sod,

18,
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A solid cylinder of mass m and radius r is rolling on a rough inclined plane of inclination 8. The coefficient

of tfriction between the cylinder and incline 1s p. Then

(A frictional force is always ume cos 0 (B) friction is a dissipative force

(C) by decreasing 9, fricticnal force decreases (1)) friction opposes translation and supporis
rotation.

(Cl. (D)

Function x = A sin” ot | B cos’ ot C sin ot cos ot represents S1IM
(A for any valuzof A, B and C (excep: C=10) (B) if A =-B; C=2B, amplitude = ‘E«J‘E‘

(C)if A =B; C=0 (D) if A= B:C =2B, amplitude = |B|
(A). (B). (D)

H:%{I—EDS Emr}+%il+cns 2mt]+£sin 201

- —_—

For A=0,.B=0
C

X —— sin 2mt
ForA=-Band C = 2B
x=B cos 2ot + B sin 2ot
Amplitude = ‘Bﬁ‘

ForA=HB;C=1{)

M= A,

Hence this is noL correct option
ForA=B,C=1B

x=B+ B sin 2wt

It is also represents SHM.

In a dark rocm with ambient temperature T, a black body is kept at a lemperature T. Keeping the

lemperature of the black body constant (at T), sunrays are allowed o fall on the black body through a hole in

the root of the dark room. Assuming that there 15 no change in the ambient temperatre ot the room, which ot

the following statement(s) i1s/are correct?

(A The guanlity of radialion absorbed by the black body in unit time will increase.

(B) Since emissivity = absorptivity. hence the quantity ot radiation emitted by black body in unit time will
imcrease.

(C) Black body radiates more energy in unit time in the visible spectrum,

(1)) The reflected energy in unit time hy the black body remains same.

(A), (B). (C), (D)

The graph hetween 1/% and stopping patential (V) of three metals having V7T

work functions ¢,. ¢, and ¢, in an experiment of photo-electric effect is metal | metal 2
plotizd as shown in the figure. Which of the following statement(s) is/are metal 2
correct? [Here . 1s the wavelength of the incident ray]|.

(A) Ratio of work functions ¢ : d- : 3 —1:2: 4 CONO020004 15 g

(B) Ratio of work functions ¢, : ¢-:d:=4:2:1
(C) tan B 1s directly proportional to hc/e, where h is Planck’s constan: and ¢ is the speed of light.

(D) The violet colour light can ¢jeet photoclectrons from metals 2 and 3.



Sol

4.

Sol,

Sol,
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(A). ()
h
A
yohe ¢
ch €
For plate 1: plate 2 plate 3
9 o001 220002 % _ 5.004
he he hc
O i, =1:2:4
For plate 2, threshold wavelength
s hc - hc 2 1000 i
¢y 0.002he 2
For plate 3, threshold wavelength
- he  he 1000 — 250nm

by  0.004h¢ 4

Since violet colour light 2 15 400 nm, 50 2, ;1% Ajuesto fOr plate 2

So, violet colour light will ¢jeet photo-cleetrons from plate 2 and not from plate 2.

An infinite current carrving wirg passes through peint OO and in
perperdicular to the plane containing a current carrving loop ABCD
as shown in the figure. Choose the correct option ().

(A Net force on the loop is zero.

(R) Net torque on the loop is zero,

(C) As seen from O, the loop rotates clockwise.
(D} As seen from O, the loop rotates anticlockwise
(A), (C)

Magnetic force on wire BU would be perpendiculsr to the plane of the loop along the outward direction and
on wirc DA the magnctic forec would be along the inward normal. o net foree on the wire loop is zero and

torque on the loop would be along the cluockwise sense as seen from O,

A ball moves over a fixed track as shown in the figure. From

A to B the ball rolls without slipping. Surface BC is 5
frictionlzss. Ki, K and K¢ are kinetic energies of the ball at -,

A. B and (. respectively. Then l )
{ .-""L :I hA <, hL- ; [{“ o K_L e ﬁHW?{EMWWW$E£§5:
(BYha=he: Ke> Ky

(Clha=he: Kp=Ke (DM ha < he: Kg>Ke

(A). (B), (D)

E.:'I. = mghﬂ oo K‘al

Eg=Kg

E: = mghe + Ke

Using conservation of energy
La=DLpg=Lc

Krp= K¢

Kp= K,

Mg{h,-. he)+(Ky —Ke}1=0
55 e Re R

V% =4
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*Comprehension -1

= e 5 = - 5 " H"Ir
The capacitor of capacitance C can be chargad (with the help of a resistance R) by a I
i : o x r Ty “y1rpE ) 1 - y ~x 11 . AT Tt T 5
voltage source V, by closing switch S; while keeping switch S, open. The capacitor can = % . S
be connected in series with an inductor L7 by closing switch S; and opening S,. 5
R
L}
B 1,1 D] )] ] S—

2L

Sod,

I~
I~

Sl

23.

Sol,

Initially, the capacitor was uncharged. Now, switch S, is closed and 55 15 kept

open. [T time constant of this circuit is 1, then

(A after lime interval T, charge on the capacitor is CV/2

(B) after time interval 21, charge on the capacitor is CV(1 27)

((7) the work done by the voltage source will be halt of the heat cdissipated
when the capacitor 1s fully charged.

(D) after time interval 21, charge on the capacitor is CVil—2")

(B)
Q= Q1 - E_m}
Q= CV[I1 —e¢ ") after time interval 21.

Afier the capacitor gets fully charged. S, is opened and 5, i1s closed so that the inductor is connected in series
with the capacitor, Then.

(A) at t = 0. ¢ncrgy stored in the circuit 15 purcly in the form of magnetic energy

(B) at anv time t > 0, current in the circuit is in the same direction

(C)att =0, there is no exchange of energy between the inductor and capacitor

(D) 2t any time t > (), instantaneous current in the circuit may V T

(D)

q= Qg cos ml

1= —ﬂ = (Jgm sin @t
dt

= ika‘c = CpV = VE

If the total charge stored in the LC circuit is (Qy, then fort = 0

( \
; . ) T I
(A the charge on the capacitor is ) = Qg cos| —+

L2 &fLE.

( 3
(B) the charge on the capacitor is ) = Qg cos E__ 1
L2 LC
; _r d*Q
(C) the charge on the capacitor 1s Q = -LU—-
dt
1 d%Q

(D) the charge on the capacitor is () = -

JLC dt?
(C)



A wooden cylinder of diameter 4r, height h and density p/3 is kept on a hole of h'I 4
[Epmpepaep e | g —
diameter 2r of & tank. filled with water of density p as shown in the figure. The

heizht of the base of evlinder from the base of tank is H.

24.

24.

Sol,

26.

Sord,
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Comprehension-11

If level of liquid stars decreasing slowly when the level of liquid is at a

height h; above the cvlinder. the block just starts moving up. Then, value
of hy is

(A 2h/3 (B) 5Sh/i4

(C) 5h/3 (D) 5h/2

s p y : (P + pg hyy(2r)
[Py + pghyJm(4r7) + —xmdr hg — [Py + pglh; +ho)n(3r) + F'Uﬁltr2

h, = 5h/3

R

gip3mi3rih Par () [Pa+ pedhth)xidr

Let the eylinder is prevented [rom moving up, by applving a force and waler level is Turther decreased. Then,

height of water level (ha in fizure) for which the cylinder remains in original position without application of

force is

(A) h'3 (B) 4h/9

(CC) 2h/3 (D} h

(B) Py g (2r'im

P42 + %::4.-%3 = (P, + pgho)n(31%) + Pymr?

h, = 4h/9

w

(p3)ghmidr’y DTN by sohm3rt)

If height hs of water level is further decreased, then

(A) cylinder will not move up and remains at its original position.
(B) for h; — h/3. eylinder again starts moving up

(C) for h> = h/4, ¢cylinder again starts moving up

(1) for h, = h/5 eylinder again starts moving up

{A)
For h; = 4h/9 cylincer does not movas up

Two waves y; — A cos( 0.3 mx — 100 mt)

and y» = A cos 0.46 nx — 92 m) are wravelling in a pipe placed along x-axis. Find the numbe¢r of times
intensity is maximum in time interval of 1 sec.

(A) 4 (B 6

(C) 8 (D) 10



Sol,

28,

Sol.,

29,

Sol,
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(A)

fi -6 =45

Find wave velocity ol londer sound

(A} 100 m/s (B) 192 m/s
(C) 200 m/s (D) 96 mys
(c)

v, = v, =200 m/s

Find the number of times v+ v, =0atx = 0in 1 sec

(A} 100 (B) 46
(C) 192 (D) 96
(D)

yity:=Acos 100nt+ Acos92nt=10
cos 1007t = —cos 927t
1007t = (2n + 1y — 92mt

(_ (2n+1)
192
& 2
Sl —4L = 192

Ouestions 30-32 could not be retrieved due te large length of comprehension.

33.

So,

34.

Sorl,

Therz 1s a rectangular plate of mass M Kg of dimensions (a x b). The plate < >
is held in horizontal pesition by striking n small balls each of mass m per
unit area per unit time. These are striking in the shaded half region of the / fﬂ
plate. The balls are colliding elastically with velocity v. What 15 v?
Itisgivenn =100, M=3kg. m=0.01kg; b=2m;a=1m; g=10 m's". M/I\
Torque aboul hinge side
ﬂxEII(E n‘wjxﬂ - MgE

2 4 2

v =

2 Mg E W o= 10)
3abnm 3

=—x = 101m/s
2= 100x0.01
In an insulated vessel, 0.03 kg steam al 373 K and 0.45 kg ol ice 4l 233 K are mixed. Then, [ind the [inal
temperahire ot the mixnre.
Given, Lygen = 80 cal/g =336 /g, Lygponzation = 340 calig = 2268 /e,
Sce = 2100 kg K = 0.5 cal/gK and 5,56 = 4200 Jkg K =1 cal /gK

2AQ -0
Heat lost by steam to convert into 0°C water
Hy =005 % 340+ 0.05 x 10 %1

=27+ 5 =132 kcal

Heat reguired by ice 1o change into 0°C water

H,= 0.42x % £ 20+ 045280 =4.5+ 306.00=40.5 kcal

e

Thus, finz] temperatwure of mixture is 0°C.
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335, In hydrogen-like atom (z = 11), n" line of Lvman series has wavelength ). equal to the de-Broglie’s

wavclength of clectron in the level from which it onginated. What 1s the value of n?

] | 1
S'f-}l!h 7 = R}'i 3 3
b N
| |
—=R(I)| ==——
Lt
. h h
f=—=—
P mv
. hr  rh2x 2mr
mvr nh n
s 2Mr n(0.529%107"")n’
n (mh)
e L —— = L1 5 =1.|:{1ﬂ-“.;11;.3[1- ],,]
Ao 270529107 M (2rN0.529% 107 in N T
1 1
= - 10 T
(2re)(0.529x10 )1 1= 107 )1 1) a
n =L 25
n
n“—1=25n
n-25n-1=0
n=25
36. A circular disc with a groove along its diameter is placed horizontallv, A
block of mass | kg is placed as shown. The co-etficient of friction ;
=25 m/
between the block and all surfaces of groove in contact is u = 2/5, The : ,
disc has an acceleraticn of 25 m/s". Find the acceleration of the block
- - cos 0 = 4/5
with respect to disc. s
M, in 372
Sol. N; =mg e m:ranzm
N> =m a sin 37°¢ . ma cos 37°
e A A - T
th_rnumbh? MNo N, i i :
m 1 I S -
{_._
N, & 4’
2 mg
37. Heat given to process is positive, match the following option ™'}
of column 1 with the corresponding option of column 1l ]
Column 1 Column 11
(A) IK (P)AW =1
(B) KL (Q)AQ <0 ! !
(C) LM (R) AW =0 : i
(D) MI ($)AQ =D 0 W0 V(m)

Sol. (A)=>(Q), (B)—>T), (5), (C)=S), (D)= (Q), (R)



38.

Sol.

39

Sol,

40.

Sol,

IT-JEE2006-PH-11

Match the following Columns

Column | Colummn 11
(A)  Nuclear tusion (P) Converts some matter into enerzy
(B)  Muclear fission (QQ) Generally possible for nucler with low atomic number
(C)  p-decay (R) Generally possible for nuclei with higher atomic number
(1) Exothermic nuclear reaction (5) Fssentially proceeds by weak nuclear forces

(A)=(P), (Q), (B)—(P). (R), (C)=S), (P), (D)—P), (D). (R)

Match the following Columns

Column | Column I

(A} Dielectric ring uniformly charged (P) Time independent electrostatic fizld out of system
(B} Diclectric ring unilormly clarged rotating | (Q) Magnetic leld
with angular velocity m

(C} Constant current in ring i (R) Induced electric field

(D) i=iycosmt (5) Magnetic moment

(A)=E), (B)—=Q), (5), (C)—0Q), (S)s (D)HQ) (R), (S)

A simple telescope usec to view distant objects has evepiece and objective lens of focal lengths f. and f.

respectively, Then

Column | Column II
(A) Intensity of light received by lens (P) Radius of aperture (R)
(B) Angular magnification () Dispersion ol lens
(C) Length of telescope (R) tocal length 1. 1,
(D) Sharpness of image (S) spherical aberration

(A)={F), (B)=3{R), (C)=>R), (D)=>(F). (Q), ()



