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Two point charges 0f 25 uC and 100 uC are placed 30 cm apart. The electric field intensity will
be zero at a point un the line joining the two charges :

{A) 10em from the 100 pC charpe {B) 12 cm from the 25 pC charge

{C) 18Bem fromthe 25 pCcharge (L¥  10cm from the 25 uC charge

The longest wavelength in Lyman series is 1216 A, The shortest wavelength of this series s :
(A) 1621 A (B) 412A
() 912 A ) 6324

A dipuie is consisting of two charges +q and — separated by distance d. The dipole is placed
atangle 8, in the uniform electric field E. The work done in rotating the electric dipole fiom
angle 8, to 0, in the eleciric ficld is :

(4) qdE[Cos B, — Cos0,] (B} g(d2)E[Cos8 —Cos]
(€} gqdE[Cosf +Cos4,] {I¥) qdE[Sinf, - Bind.|

The electric flux through 3 surface of area 20 uaits lying in the y— plane due to the eleciric
field E = 6i + 3] + 4k is :

(A) 120 units (B) 1Kkunits

(C) GDumnils (T B0 anits

Doring a negative beta decay -

(Al anatomic electron isgjected

(B} anelectron which is already present mside the nucleus isejected
(G} & neutron in the nucleas decays emitting an electron

(D} aproton in the nucleus decays emitting 4 positron

| Teirm wver
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Physica'BIL-803-A

A charged particle ofmass'm® and charge 'q’ is released from restina uniform clectric field of
intensity 'E. The Kinetic energy acquired by the particle in time *C will be given by

22 ik o
y 3 Bx: B i E U
am 2m
b g2 B
W gE't
gy B o) [,
() T ©) 2m

A potential differcnce of30Y is applicd across A calour coded carbon resistor with rings of
blue, black and yeilow colours, The number of electrons {clectron charge = 1.6 = 10" C)
flowing through the resistor per second will be !

(A} 8.0= 107 B 3.l= Ty
(C) 8.0= 10" Dy 3.0 % 107

The kinetic energy of a particle yaries with time according to the relation E, = (3t -+ 4). The
forece weting on the particle :

{A) isconstant (B) varies inversely with velocily

(Cy variesdirectly with valocity (D} nome of the abaove

In the Lachlanche cell :

(A) Mn0), acts as depolarieer s WH,Cl selution as electrolyte. Zine and carbon risds act as anode
and cathode, respectively

(B} Mn0, acts as depolarizer and NH,Clsolution as electrolyte, Zine and carbotl rods act as anode
and cathoide, respectively

() Mn0, aclsas depolarizer and NI 1,C1 solution as electrolyte: Carbon and zine rods act as anode
and cathode, respectively

(07 Mn0), acts as depolarizer and NH,Cl soluton as electrolyle. Carbon and zine rods act a3 anode
and cathode, respectively

An eleetrie power station fransmits 100 MW power to a distant load through long and thin
cahles. The ratio of pewer loss in the transmission of power at 200 Y and 20 kY will be:

(A) 2= @ 10
(Y 16 D) 10t

b
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Four point masses, each of mass M, are placed at the corners of a square ABCD of side L.
The moment of inertia of this system about an axis passing through A and paraliel to BD s ;

Ay IML B 2 ML
(C) ML 18} W1

The magnetic field at a point i 0.4 Gauss and angle of dip is 3%, The bo rizontal and vertical

components of the field are :
(A} 0.2and 0,243 Giauss, respeetively (B 0.542and (.5 Gauss, respectively

(€ 0243 and 0.2 Gauss, respectively (D 0,243 and 0.2 Gavss, respectively

An A.C. geaerator consists of a eoll of 50 turps and area 2.5 m’ rotating at angular speed of
(1800/m) rotations/minute in 2 uniform field B =0.2 T between two fixed pole picees. The
resistance of cireuit inclnding that of coil is 500 ohm. The maximum eurrent will be ;

{A) 3 Amperes (B} 3mAmperes
(C) 18 Amperes (0 40/ Amperes

14. A hydrogen ((H) nucleus and tritium (H} nucleus enter a uniform magnetic field at 90° with
same velocity, The period of rotation of tritinm nucleus inside the magnetic field is
{A) same as thatof hydrogen nucleus () Stimes that of hydrogen nueleus
{C) 3 times that of hydrogen nucleus (1) 4 times that of hyvdrogen mcheus

15. Omne moleof oxygen at 0 °C temperature and 1 atmosphere pressurcis compressed adizbatically,
till its pressure is 8 atmosphere. The ratio of specific heat at constant pressure to that at
constant volume is given to be 1.5, The final temperature of the gas will be :
{A) 273 K By S46°C
(Cy 273 °C oy 200 °C

16. Given cocfMicient for linear expansion for hrass = 1.9 % 10 °C-%. At the room temperature of
25 ¢, the volume of a thin brass vessel and volume of a solid brass cobe are equal to one litre
each. The change in the volume of the vessel anid that of the cube upon being heated o 50 °C
will be :
(A} 1.425em’ in both cases (B) 1.425¢cm’ and 2.850 ', respectively
() 1425 cm*and 4.275 em’, respectively ([ 4,275 can’ in both cases

PhysicaBIL-863-A [¥urn ower
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Diameter of a plano-convex lens is 6 em and its thickness at the centre js 3 mm. The radias of
curvature for the convex surface s :

(A} 3om (B} 12em
{C1 15cm (D) 5.7¢cm

A reversible engine converts one-sixth of heat input into work, When the temperature of the
sink is reduced by 62 °C, its efficiency is doubled. The temperature of the source will be :

{A) 99°C {B) 370°C
[ e M 2t My 199 °C

A potential difference of 20 k¥ is applied across a Cu-anode X-ray tube. Given value of
Planck's constant = 6.62 % 10-* J-5. The minimum wavelength of contingous spectrum of
photons generated will be :

(A) 10"m (B) 62» 107" m
(C) 1.32nm D) 62 A

The number of air molecules in a room of capacity 30 m® at a temperature of 27 *C and one
atmosphere pressure, Given Boltemann constant k= 1.38 -2 KL

(A) 6.0 =10 (By 7.3 = 10°
{C) 6.1 =104 () 7.3 = 148

The degree of freedom of 2 monoatomic gas molecule, a diatomic gas molecule and a tristomic

gas molecule are :
(A) 1, 2and 3, respectively (B) 3,6and9, respectively
() 2, 4and 6, respectively (1} 3.5 and &, respectively

At a given temperature, the ratio of rm.s. speed of oxygen molecules to that of ozone molecules
will be :

EAY 1.5 (By 122

() 148 1%} 0.8]

Lo M



3. A pointbalb is placed at the bottom of tank containing liquid (refractive index =1 S)toadepth
of 100 cm. The approximate area of the surface of water through which light from the bulb can
emerge out is approximately equal to
Ay 22500 cm? (By 1,500 ¢cm?

(C) 25,100 cm® (D) 27,500.¢cm?

24. For the Glass-Air system, the value of critical angle is in inereasing order for the :

(A} Blue, Yellow, Green, Red colours of light (B) Green, Yellow, Red, Blue colours of light
{C} Red, Yellow, Green, Blue colours of light {13} Blue, Green, Yellow, Red colours of Tight

15, [fthe twoslits in Young's double slit experiment have width ratio 4:1 » the ratio of intensity at
muaxima and minima in the interference pattern will be ;
{A) 14 (B 41
(C) 91 (I 16:1

26. Abody of mass 100 kg falls on the earth from infinity. Given radius of carth = 6400 km and
g=9.8 m/s’. Air friction may be neglected. Its velocity and energy on reaching the earth are :
(A) 8kmisand 3.2 = 10" ], respectively (B)  Bothinfimity
(C) 1012 kmisand 6.27 » 1P ], respectively (B 11.2km/s and 6272 1, respectively

27. A sample of milk diluted with pure water has density of 1032 kg/m”. If pure milk has density
of 1080 kg/m’. The percentage of water by volume added in the milk is :

(A) 50% (B) 60 %
{C) 40% (D 3000
28. A water drop of radius ‘R’ falling on the earth achieves terminal velocity dise to viscous force
on the drop due to air. The terminal velocity will be proportional to ;
(4) R (B) LR
({C) R? Oy 1R
PhyslcaBIL-Ba3-A | Turm owves
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If 10% of a radicactive material decays in 5 days, then the amount of the original material left
after 20 daysis approximately

(A} 60 % (B) 65%
() 70% @) 75%

A geostationary satellite is orbiting the earth at a height 6 R above the surface of earth; where
R is the radius of the earth, The time period of another satellite orbiting at the height 2.5 R
from the surface of the earth will be approximately :

(A} 6.3 hours (B) &.5hours
(C) 7.5 hours (D} 6 hours

The ratio of the respective resolving powers of an optical microscope corresponding to the
wavelengths of light &, =400 am and A= 500 nm ased is :

(A) S:4 (B) 4:3
(C) 16:25 (D) 25:16

Rainhow is formed due to combination of :
(A) Dispersion and tolal internal reflection (B Refraction and polarization
(C) Dispersion and focusing (D) Reflection and polarization

Light of wavelength 500 nm is made to pass from air to glass, its wavelength and frequency in
the glass (refractive index = 1.5) will be ;

(A} 500 nmand 6 % 10" He (B} 333 nmamd 6= 10" Hz
(C) 500 nmand4 = 10" Hz () 333 nm and 4 = 10" Hz

The electromagnetic waves spectrum in the correct increasing order of wavelengths is :
(A) Micrownves, X-rays; Ulraviold, Visible, Infrared
(B) Ultreviolet, Visible, Infrared. Microwawes, X-rays
(C) X-mys, Ultraviolet, Visible, Infrared, Microwaves
(M X-mys, Microwaves, Ultraviolet, Visible, Infraned

o



35, Two air columns (closed at one end) 100 em and 101 cm long give 17 beats in 20 s, when each
is sounding its fundamental note. The velocity of sound is :
{A) 34340 cmy's (B) 30340 cmis
(C) 33740 cms (D) 32000 cmys
36. Themomentof force = § + j+ k acting at point (-2, 3, 4) about the point (1,2, 3) is equal to :
(A) 4{f + 2j-3k) @) 4i +3j-45)
© - ® i)
37, H the binear density of a rod varies 33 3. = Bx along its length L kept along the x-axis, its centre
of mass will be at :
(A) X =4Lis B) X =L?
(C) X =204 Dy %, =5L3
38, The dimensions of g K (g, in permittivity of free space and T is electric field) is ;
(A} MLT m MLT?
({50 009" 5 il e M ML
39. A neutron travelling with a velocity v and kinetic energy E collides elastically head on with the
nuclens af an atom of mass number A at rest. The fraction of total energy retained by the
neutron is approximately equal to ;
if [A-1]
A1 =
Ll ey ® a<i
© [-A] o [A1)
| A=T L
4. Energy levels A, B and C of a certain stom correspond fo increasing values of energy, ie.,
E<E<E.HL, % and }, are the wavelengths of radiations for the transitions C — B,
B — Aand C — A, respectively, which of the following is correct 7
(A) W= 14 + LA, B) (A F=0F+()
{C) A+ k=0 () Ky =k Ry
Physica B -H63-4 [Tirn over
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41. The minimum distanece between an object and its real image formed by a convex lens of foc
length T is :
(A) 2f () 4f
(C) (¥ zero
42, The height v (in metres) and distance x {in metres) along a horizontal plane of a projectile «
earth are given by x = 61 and y = (81 — 5t"), where t represents time in seconds. The veloci
with which the projectile is projected is
{A) Bm/s makingangle tan' (3/4) with x-axis (B) 6m/smaking angle tan™' {4/3) with x-axi
(C) 10 m/s making angle tan-' (4/3) with x-axis (0 12 m/s making angle tan ' (4/3 ) with x-ax
43, Ifthe relation between distance x and time t is of the farm t = ax® + by, then acceleration of 1l
particle is :
{A) -Zav?, where v=du/dt (B} 2bv', where v=dx/dt
(CY —Zav*® where v = dx/dl My —Zov*+ 2av, where v = dwdt
44, A particle of mass m is projected with velocity v making an angle of 45° with the horizonts
The magnitude of the angular momentum of the projectile about the point of projection whi
the particle is at maximum height is
o my' L
(A) Zero B 55 P
. my'
C
© T D W
45, Two linear harmonic motions of equal amplitude and frequencies o and 20 are impressed o
a particle along x and y-axes, respectively. If the initial phase difference between them is 90
the resultant path fallowed by the particle will be ;
(A) Parabola (B) Ellipse
(C) Cirche {[)} Hyperbola
Phyzics'BIL-861-A 10



46. Limbsofy manometer consisg of aniform expillary fubes of radii rand 'r, respectively, are

47,

48,

49,

connected to pressurpg P, and p,, reapectively. Givin I, =1, Thelevel of the liquid (density =g,
surface tension =T) in the BArTower tube stands atheight ‘b’ above the broader tube. Thoy the
correct Pressure difference {p,- P.) hetween the limhs of nanemeter is givey by :

= S

(4) hdg L - J B b

) h-:ig—Tl[—F—!— M) hﬂg—ler—'--l-l
el 1Y 5 r?_ll

(A} 0.04 m Wi (B) 319 uWim?
(C) 12,74 uWim? (D} 637 Wi

A progressive wave of fregu eney SO0 He is travelling with 5 velocity of 360 my, T he distance
between the twg Poimts 60° ggp of phase iz

{A) 0.05m (B) .06 m
(Y 0.12m D 024m

A message signal of 12 kHz and peak voltage 20 V is uged i amplitude mod ulaie a carrier
waveof frequency 12 M, and peak voltage 30 v The value or madulation indey {m ) and the
Side band frequencies Produced will he .

(A) m, = 1.5and 188 FI988 kLo . HSB = 12012 k1,
(B) rn‘=ﬂ|5?‘andl'£ﬂ=[].EHEJI:,HSB=]2.]2]¢H:-:
(€)' m, =067 and [47 = 11988 kHz, HSB = 12013 K1y,
D} m =1 5mdren “ 188 kHz, HSB =12 12 kg,

(C} 5100 km? (D) 3200 lew?

SR -8R 4 Il [ Tiarm oves




51.

53

A full wave rectifier consists of twa identical junction dindes having negligible forward reskstance.
When a sinasoidal voltage supply of peak value 100 V is fed to the rectifier, the RMS value of
the voltage at its ontput will be:

(A) 100V B) 10042

) 707V (D) 100422 )

An n-type semiconductor is having electron concentration of 8 = 10 o~ and hole concentration
of 5 % 10' m~. Given electron mobility = 2.3 m* V-5 and hole mobility = 0.01 m* ¥'s™.
Flectron charge = 1.6 % 107" C. The resistivity of the sample ix :

(A 3.4 % 107 0-m (B) 29.40-m
(C} 294 0-m (D) 330-m

A train moves towards a stationary observer with speed 34m/s. The train sounids a whistle and
its frequency registered by an observer is £. If the train’s speed i3 reduced to 17m/s, the
frequency registered is [, 1f the speed of the sound is 340 m/s then the ratio £ /f, Is :

{(A) 1917 (B 12
Q) 2 (D) 19718

54, An cleetron is released at rest in an electric field of intensity 2 * 10¢ N/C. Given mass of
electron =9 % 10 kg, The time taken for the electron to travel 1.6 cm in the electric field is :
(A) 2R.E8na (B) 9ns
() 3ns (D) 3=10%s

55. There are two 500 pF capacitors A and B, The capacitor A is charged by connecting if to a
200 V battery. Then it is disconnected from the battery and connected in parallel to
capacitor B. The electrostatic energy stored in the final system will be :
(A) 10pd (B) 20
() sl (D) 25

PhiyzicsBIL-863-A 12



56, Nidenticu] cells each of emnf ¢ and internal resisrance 'r"are put in parallel ACross an externg|
resistance “‘R’, The current drawn from each of the cell will be
n-1)E nk:
A) SIS B} —
(4) i (B} ey
nk + ¢ —
{E} ﬂR,_ {H.} nR L F
5T A ray of light passes through ay equilateral prism such that the angle of incidence i equal to
the angle of cmergence and the latter is tqusl to 3/4 times the angle of prism, The angle of
deviation is -
{A) 20" (B) &b’
(©) 36" ) 45°
38. Given Deasity of silver= 10.0 g/c.c and E.C. of silver =0.00112 B/Coulomb. A current of one
ampere is passed through a silver voltameterin order ¢4 deposit a layer of 0.14 mm thick on 5
metal plate of 140 oyt ares. The time taken fior the deposit is :
(A} 17500 5o (B) 175 sec
{C) 20000 sac (D) 1750 sep
39, A ball js dropped from g height b on tn o floor and undergogs mulitiple bounces, If iy each
collision its specd becomes ‘" times of its striking value, the time taken by the ball hetween
first bounce ang second bounce s -
< B 2¢ |20
(A) g (B) Vi
Zo/h :
ey vt D) 258
e h
ysies RIL-g63.4 13 | Turn over



60, The truth table for the following logic cireuitis

r T T = f I

. ” | _ i | "
- I e | bl ] o .u-i_ﬂ_nu_l.
& ‘ol |alelale || mioie| (@ ia)- D_....
. _ | _ _
o il (aleial- S ot R | ...H_D_.ﬂ_ .1\_1
1 i L 1 'E _ ol |
o = =) =
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