COMMON ENTRANCE TEST - 2006

10 - 05 - 2006 PHYSICS | = 10.30 AM to 11.50 AM

60 | 80 MINUTES | - 70 MINUTES

(Candidates are advised to read the following mstructxons carefully, before answeringon the OMR answer sheet.) )

. 13.

IMPORTANT INSTRUCTIONS TO CANDIDATES

1. Ensure that you have entered your Name and CET Number on the top portion of the OMR answer sheet.

2. - -ENSURE THAT THE BAR CODES, TIMING AND MARKS PRINTED ON THE OMR ANSWER SHEET
: ARE NOT DAMAGED / MUTILATED / SPOILED. . .

3. This Question Booklet is issued to you by the 1nv1g11ator after the 2nd Bell. i.e., after 10.35 a. m.

4. Enter the Serial Number of this question booklet on the top portlon of the OMR answer sheet.

5.  Carefully enter the Version Code of this (question booklet on the bottom portlon of the OMR answer sheet and
C SHADE the respective circle completely o ‘
6. As answer sheets are des1gned to suit the Optlcal Mark Reader (OMR) system, please take specxal care while

. filling and shadmg the Version Code of this. questlon booklet.
7. DO NOT FORGET TO SIGN ON BOTH TOP AND BOTTOM PORTION OF OMR ANSWER SHTEET IN
‘ THE SPACE PROVIDED: :
Until the 3" Bell is rung at 10.40 a.m. :
® - Do not remove the staple present on the right hand side of thls question booklet.
@ Do not look inside this question booklet. . . : .
® Do not start answering on the OMR answer sheet. _
9. After the 3 Bell is rung at 10.40-a.m., remove the staple present on the  right hand 51de of this questlon booklet
_ and start answering on the bottom portlon of the OMR answer sheet.
10.  This question booklet contains 60 questlons and each question w111 have four dlfferent options / choxces
11. " During the subsequent 70 minutes : o L ‘ ) !
® . Read each question carefully. - ’
®  Determine the correct answer from out of the four available optwns / chorces given under each question.
¢ Completely darken /shade the relevant circle with a BLUE OR BLACK INK BALLPOINT PEN
agamst the question number on the OMR answer sheet .
CORRECT METHOD OF SHADING THE CIRCLE ON THE OMR SHEET IS ASSHOWN BELOW :
12.. . Please note that even a minute unintended mk dot on the OMR sheet will also be recogmsed and recorded by the-
scanner. Therefore, avoid multiple markings of any kind. i
- Use the space provided on each page of the questlon booklet for Rough work AND do not use the OMR answer
. - sheet, for the same.
14. - After the last bell is rung at 11. 50 a.m., stop wrltmg on the OMR answer sheet
15. Hand over the OMR AN SWER SHEET to the room invigilator as it is.
16.  After separating and retaining the top sheet(CET Cell Copy), the invigilator will return the bottom sheet replica
(Candidate’s copy) to you to.carry home for self—evaluatmn
17. Preserve the replica of the OMR answer sheet for a mmlmum period of One year.
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- PHYSICS
1. The twinkling effect_ef star light is due to
1) total internal reflection
© 2) high dense matter of star -~ .
3) constant b‘urning of hydrogen in the stér :
'4) “the ﬂuctuatmg apparent position of the star belng shghtly dlfferent from the
_ actual p031t10n of the star. . . :
2. The w1dth of the dlffractlon band varies
' 1) inversely as the wavelength
2) directly as the width of the slit

3) directly as the distance between the slit and the screen
-4) 1nversely as the size of the source from which the slit is 1llum1nated

3. An unpolarised beam of intensity I,is mmdent ona pair of nicols makmg an angle of 60°
Wlth each other The 1nten51ty of hght emergmg from the pair is

1)-I~ S L 2).4,
3) Icy I e .0/

4. Look at the graph (1) to (4) carefully and mdlcate Whlch of these poss1bly represents one
) dimensional mot1on of a partlcle

» _ TSpeed ‘ |
3 . 9

‘5. A cyclist starts from the centre O.ofa mrcular park of radius one kllometre reaches the
edge P of the park, then cycles along the circumference and returns to the centre along Q0
~ as shown in figure. If the round trip takes ten minutes, the net dlsplacement and average

" - .speed of the cyclist ( in metre and kilometre per hour)is .......... TR :

oot - 9 "o
SR o ' '
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When a low flying aircraft passes over head we sometlmes notlce a shght shaking of the’

picture on our TV screen. This is due to :
.1 dlffractlon of the S1gnal received from the antenna

" . 2) interference of the direct signal received by the antenna w1th the weak 51gnal
- reflected by the passing aircraft. -

.3) change of magnetic flux occuring due to the passage of a1rcraft
4) - v1brat10ns created by the passage of aircraft. - :

e

A beam of hght of wavelength 600 nm from a dlstant source falls on a s1ngle slit 1mm wide
and the resulting diffraction pattern is observed on a screen 2m away. The- distance between

 the first dark'fringes on either side of the central bright fringe is

1) 1.2 cm ‘ . o 2) 1.2mm
3) 24 cm' . - 4) 24mm
-1 '—3 3427 ..
The physmal quantity havmg the dimensions [M L°T°A ] is

1) resistance S o 2) res1st1v1ty
- 3) electrical conductivity - 4) electromotlve force

A battery ofemf 10V and internal re51stance 3 ohm is connected to a resistor. The current

in the circuit is 0.5 A. The terminal voltage of the battery when the circuit is closed IS oiieeee
1) 10V~ P S 2) 0V ‘
m‘l5v B 3 -~ 4) 85V
A galvanometer coil has a resistance of 15 ohm and glves full scale deflection for a current
of 4 mA. To convert it to-an ammeter of range 0 to 6 A, ‘ »
1) 10 mQ’ res1stance is to be connected in parallel to the galvanometer
2) 10mQ res1stance is to be connected in series with the galvanometer
+3) 01Q re51stance is to be connected in parallel to the galvanometer.

4) 0. 1 Q res1stance is to be connected in series with the galvanometer

(Space for Rough Work)
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11.. The electron drift speed is small and the charge of the electron is also small but st111 we
obtain large current in a conductor. 'This is due to :
A 1) the conductmg property of the conductor b ) ' : B
2) the résistance of the conductor is small | |
- .3) the electron number den81ty of the conductor i small
4) the electron number dens1ty of the conductor i$ enormous.

. 12. A straight wire of mass 200 g and length 1.5 m carries a current of 2 A. It is suspended in
mid-air by a uniform horizontal magnetic field B. The magmtude of B (intesla)is ......ccoceensns

(Assume g = 9.9 ms ?) _ '
e o 215
3 05 . . 4 066

13. In the circuit shown the value of I in ampere is .................

‘ - 40 : A .
. W D1
go : © o 2) 0.60
I 40 s
> 40 [ AW . 3) 04
W T ' T ) y !
. ' ~4) 1.5
. 4V 160

14. A gaussmn sphere encloses an electric dipole within 1t The total flux across the sphere is.
1) Zero - : © . 2) half that due to a single charge.
3) double that due to a smgle charge 4) dependent on the position of the dlpole

A 15 A parallel plate air capamtor has a capac1tance C. When it is half ﬁlled with a dielectric of
' * dielectric constant 5, the percentage increase in the capac1tance will be .......... e .

p 1) 400% . . 2) 666%
3) 333% o 9 200%
(Space for Rough Work)
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/.

~ A comb run through one’s dry halr attracts small bits of paper Thls is due to

1) ‘combisa good conductor
- 2) papen is a good conductor
- 3) the atoms in the paper get polansed by the charged comb

‘4') the comb possesses magneuc propertles

The top of the atmosphere is at about 400 kV with respect to the surface of the earth

- corresponding to an electric field that decreases w1th altitude. Near the surface of the earth,

the field is about 100 Vm™. Still, we do not get an electric shock as we step out of our house

~into the open because (assume the house to be a steel cage so that there is no field inside) ~ -

1) there isa pd between our body and the ground
_ 2) 100 Vm‘1 is not a h1gh electric field so that we do not feel the shock

3) our body and the ground forms an equlpotentla_l surface. "
4) the atmosphere is not a conductor.'

The specific charge of a proton is 9.6 1()7 C k 1. The specific charge of a-nvalpha particle’

“will be

D 96x107Ckg 2 19.2'>'<107'C'._k_g‘1
3 4.8x10"Ceg? _f_ 4 24x107Ckg

When light of wavelength 300 nm falls ona photoelectnc emitter, photoelectrons are llberated
For another emitter, light of wavelength 600 nm is sufficient for liberating photoelectrons

. The ratlo of the work functlon of the two emltters is

D 1:2 PR N 75
3) 4:1 9 1

White hght is passed through a dllute solutlon of potassmm permanganate The spectrum

- _produced by the emergent hght is

1) band emission spectrum - 2) _line emission spectrum.

3) band absorption spectrum . = 4) line absorption spectrum

© SR-33
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If i and ),2 ‘are the 'wavelengths' of the first members of the Lyman and Paschen series

21.
respectively, then A : Ay is ... e
| D13 - 2 1:30
- 3) 7:50 S - T 108
22, Act1v1ty ofa radloactlve sample decreases to (%) of its original value in 3 days. Then, in
‘ 9 days its act1V1ty W111 become ..... SV . | R
1) 27 of the orlgmal value 2) | 9 of the original value
. - . 1 ° Y 1-:. ‘ N - ’ ) -
3) 18 of the ongmal value 4) 3 of the original value °
23. Identlfy the logic operatlon performed by the c1rcu1t given below.
, g = 1) NOT
A . o T
A ] — _ 2) AND .
| ©3) OR
' 4) NAND
8 . ' S
24. . The working of which of the following‘is similar to that of a slide projector ?
1) Electron microscope .. - 2) Scanning electron microscope -
'3) Transmission electron microscope 4) Atoch force microscope.
25, In a transmtor the collector current is always less than the emitter- current because,.
1) _co]lector side is reverse-blased and the emltter side i is forward - b1ased
2) afew electrons are lost in’ the base and only remaining ones reach the collector
3) collector being reverse biased, attracts 1ess electrons '
' 4) collector 51de is forward-biased and emltter 51de is reverse- blased
(Space for Rough Work) o
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27.

28.

29,

- 30.

8 o ' A1
A trensparent cube of 0.21 m edge contains a small air bubble. Its apparent distance when.
viewed through one face of the cube is'0.10 m and when viewed from the opposite face is

" 0. 04 m. The actual dlstance of the bubble from ‘the second face of the cube is

1) 0.06 m 4 o 2) 0.17m
- 3) 0.05 m o 4y 0.‘04 m
White hght is incident on one of the refractmg surfaces ofa prism of angle 59. If the refractive .

indices for red and blue colours are 1.641 and 1.659 respectively, the angular separatlon
between these two colours when they emerge out of the prism is

1) 099 ' o .2>00W N
m-r@ . T 1

For a given lens, the magmﬁcatlon was found to be twice as large as when the object was .

'0.15 m distant from 1t as when the distance was 0.2 m. The focal length of the lens is

1) 015m" S - 2) 0.20m R
3) 010m [. : @ 005m.

To a ﬁsh under water v1ew1ng obhquely a ﬁsherman standlng on the bank of a lake, the
man looks : :

1) taller than what he ectually is . 2) shorter than what he actually is
3) the same height as he actually is 4) depends on the obhqulty

A thln pnsm P w1th angle 4° and made from a glass of re,fractlve mdex 1.54 is combined
with another thm pnsm P, made from glass of refractlve index 1.72 to produce dispersion
without deviation. The angle of the prism P,'is

1) 5.33° S 2) @
3) 30 ; 4) z@ ‘

N

(_Spa‘ce'for Rough Wo'rk)' e
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If white light is used in the Newton’s 'ﬁngs expériment, the cbléur'obsefved in the reflected

31.
‘light is complementayy to that observed in the transmitted light through the same point.
p This is due to I _ . '
' 1) -90° change of phase in one of the reflected waves
2) 180° change of phase in one of the reflected waves S
3) 145°change of phase in one of the reflected waves - :
4) 45° ’chahge of phése in one of the reflected waves
32. Specific rotation of sﬁgaf solution is 0.5 deg m® kg™ 200 kgm™3 of impure suéar solution is
takenina sample polarimeter tube of length 20 ¢cm and optical rotation is foim_d to be 19
* The percentage of purity of sugar is ............ SR v '
n20% .2 80%
3) 95% . L o 4) 89%
33. Asimple p,en'dulum-has a'length [ and the 1.n‘as‘s"_o_f the bob is m. The bob is given a charge q :
' coulomb. The pendulum is suspended between the vertical plates of a charged parallel plate -
_capacitor. If E is the electric field strength between the plates, the time period of the pendulum
*is given by ' : ‘ v b
N oor 1L . g
y 2m b o
3) 4)
34. A gang capaéitor is formed by inteﬂocking'a number of .plates as shown in figlire. '
" The distance between the consecutive plates is 0.885 cm and the ,ovel_'lapping area of the
_ plates is/5 cm?. The capacity of the unit is S 0
' 1 1) '1.06 PF.
. 2) 4PF
3) 6.36PF
4) 1272 PF.
A satellite in a cix;cular orbit .of radius R has a period of 4 hours. Another satellite with -
~orbital radius 3 R around the same planet will have a period (in hours) o
1) 16 o - 2) 4
8) 427 R 9 48
' ':' (Space for Rough Work)
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_The freezer in a reﬁ'igerator is located at the'top section so that

1) the entire chamber of the refngerator is cooled qulckly due to convectlon' i
2) the motor is not heated ' ‘

~ -3) the heat gained from the environment is hig‘h
4). ‘the heat gained from the environment is low.

The unit of ‘Stefan’s c_ohstént is .
D Wm2%? L o . “ 2) Wink™
3 Wmt 4 Nm7ht

. A moimatomic gasis suddenly (':ompressed to 1/ of its initial volume adiabatically. The
8

ratio of its final pressure to the 1mt1a1 pressure is (glven the ratlo of the specific heat of the -
g1ven gas to be 5/3) : : )

3.)2/ | 4)8

-39. A Carnot heat engme takes heat from a reservoir at 627°C and reJects heat to a sink at
27°C Its efficiency will be . ’ ‘
vy oy %-v
'3 2 W".2oo
40. A30V,90 Wlamp isto be operated on a 120 VD.C. lme For proper grlow aresistor of ...... ‘
ohm should be connected in series with the lamp. . ,
1) 40 S 2) 10
3 20 " | 4 30
(Space for Rough Work) | : o \
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41. A battery consists of a variable number (n) of identic_al, cells, each ‘hav_in'g"a_n" internal
resistance r connected in series. The terminals of the battery are short—circuited. A graph of

" current (I) in the circuit verses the number of cells will be as.shown in figure. '

D

..3)‘.. . 4),‘: .

. ‘ . . ”

42. A tuning fork A produces 4 beats per second w1th ancther tuning fork B of frequency
320 Hz. On ﬁhng one of the prongs of A, 4 beats per second are again heard when sounded
with the same fork B. Then the frequency of the fork A before ﬁhng is '

1 328 Hz o 2) 316 Hz
3) 324Hz o '320Hz -

43. When the length of the v1brat1ng segment of a sonometer wire is 1ncreased by 1 %, the -
percentage change 1n its frequency is : '

100 99
YVofor 2 100
3 1 - 4 2

44. The sprmkhng of water reduces shghtly the temperature ofa closed room because
" A 1) -temperature of water is less than that of the room '
2 specific heat of water is high ‘ ‘
. 3) water has large latent heat of vapounsatwn
- 4) ‘water is a bad conductor of heat -

450 The equatlon ofa 51mple harmonlc wave is given by y= =5Sin 5 (100t x) where xand y are .

‘_m metre and time is in second The perlod of the wave in second w1ll be

1)..004. 200
. (Space for Rough Work) -
Vo | o '
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. 46. The loudness and pitch of a sound note depends on ,
- 1) intensity and frequency . . 2) ' frequency and number of harmonics
-3) intensity and velocity o 4) frequency and velocity'

47, For ordmary terrestnal experlments the observer in an mertlal frame in the followmg
cases is .i........... 4
1) achild revolving in a giarit wheel

2) adriver in a sports car moving with a constant h1gh speed of 200 kmh™! on a
" straight road : -

" 3) the p1lot of an aeroplane whxch is taklng off
4) a cychst negot1at1ng a sharp curve

48, A rectangular vessel when full of water takes- 10 minutes to be emptied through an orifice
in its bottom. How much time will 1t take to be emptled when half filled with water ? .
1) 9 minutes S 2) 7'minutes ' '
3) 5minutes S 4) 3 minutes” :

'

49. If there were no gravity, whlch of the followmg will not be there for a ﬂu1d ?
‘ 1) viscosity ' ' !2) surface tension
- 3) - pressure . -+ 4) Archimedes’ upward thrust

50. InaLCR series circuit, the pd between the terminals of the inductance is 60 V, between the
terminals of the capacltor is30V and that across ‘the. res1stance is 40 V Then, the supply
voltage will be equal to ' : : A

n.sov.- E 2)«70V‘
3 130v. : 4 10V

o

' (Space for Rough Work) .
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52,

53.

54.

55.
: »'res1stances 2 Q each and leaves by the corner R: Then the current I, and I are

13 S :  A-1.
When dueterium and ‘helium are subJected to an acceleratmg field 31multaneously then

‘1) both acquire same energy , 2)- duetenum accelerates faster
3) helium accelerates faster 4) ne1ther of them is accelerated

A'solenoid 1.5m long and.0.4'cm in dlar/neter possesses 10 turns per cm length A current of o

5 A flows through it. The magnetlc ﬁeld at the axis 1ns1de the solenoid is

1) 27x10737T S 2) 27x107° T
. 3) 4zx1072T | b o 3

A wire PQR is bent as shown in figure and is placed ina regicn of uniform magnetic field B.
The length of PQ = QR = [. A current I ampere ﬂows through the wire as shown The
magnitude of the force on PQ and QR w111 be -

R poBRO
~ 'lB' . o L 2) 2BIl, 0.
o ML -3 0, Bl
' 4) 0,0 '
N .
" A choke is preferred to a res1stance for hm1t1ng current in AC c1rcu1t because
:1) "choke is cheap : - 2) there is no wastage of power -
3) choke'is compact in size. = 4) chokeisa ‘good absorber of heat

A current 6f 6 A enters one corner P of an equilateral triangle PQR has./ing' 3 wires of
1) 24, 4A
. 2) 4A,2A ,
3 1A24 o
' 4) 2A,3A . B

(Space for Rough Work)

SR -33 - : ‘» o S P 'Turn.'Ove,r_



“ A-1
56. To a germamum crystal equal number of alumlmum and indium atoms are added. Then

1) it remains an intrinsic semiconductor 2) it becomes an- type semlconductor

3) it becomes a p-tjpe semiconductor ~4) it becomes an msulator

57. Maximum velocity of the photoelectroné emitted by a metel surface‘is 1.2 x 106 msL

Assuming the specific charge of the electron to be 1. 8 x 101! C kg‘1 ‘the value of the stoppmg ,
potent1al in volt w111 be o _ : :

g 1 2 coLe T 12)3
- 34 o 4 6

58 Which of the following figure represents the variation of partlcle momentum and associated

de Broghe Waveleng'th 7 - :
PN
- 2)
- 3) »

>
 59. The term 11qu1d crystal refers to a state that is intermediate between

1) crystalline solid and amorphous 11qu1d
2) crystalline solid and vapour - . - . L ¢
3) amorphous liquid and its vapour o ‘
4) a crystal immersed in e liqnid '
60. | If }'1 and r, are tbe radii of the etomic\'nuclei of mass numbers 64 and 125 respectiveiy, then

. - _.
the ratio ;‘ 18

2

64 , N [

Vs TP s

s Ty

‘3) ¢Z | . 4) 5 |
 (Space for Rough Work)
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