AIEEE 2003
PHYSICS & CHEMISTRY
1. A particle of mass M and charge Q moving with velogityescribe a circular path of radius R whgn

subjected to a uniform transverse magnetic field of induction B. The work done by the field when thefparti
completes one full circle is

(a)%z%m (b) Zero (c) BQ2R (d) BQ v2riR

A particle of charge - 2610*8 coulomb moving with velocity 10mslong the x-axis enters a region wh@re
a magnetic field of induction B is along the y-axis, and an electric field of magnittMenli8 along the
negative z-axis. If the charged particle continues moving along the x-axis, the magnitude of B is

() 10Wb/m?  (b) 1LGWb/n? (c) 10%Wb/n? (d) 103Wh/n?

A thin rectangular magnet suspended freely has a period of oscillation equal to T. Now it is brokenfinto t
equal halves (each having half of the original length) and one piece is made to osweely in the s¢

!

field. If its period of oscillation ig, the ratio? is O
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A magnetic needle lying parallel to a magnetic field requir@‘nits of work to turn it thrdugtiné(
torque needed to maintain the needle in this position wi

*
(@) V3w (b) W () 3

The magnetic lines of force insi b g
(a) are from north-pole to s - of,the magnet
(b) do not exist

(c) depend upon the o ss-section of the bar magnet
evi@ north-pole of the magnet

Curie tempér o
( fﬂ etic material becomes paramagnetic (b) a paramagnetic material becomes di@macg
( erremagnetic material becomes diamagnetic mag

N, when the lift is stationary. If the lift moves downward with an acceleration of Shmésreading of the
spring balance will be

(@) 24N (b) 74 N (c)15N (d)49N
The length of a wire of a potentiometer is 100 cm, and the e.m.f. of its standard cell is E volt. It is efpploy

to measure the e.m.f of a battery whose internal resistancels 0 .the balance point is obtained at | = §0
cm from the positive end, the e.m.f. of the battery is

30E 30E 30(E-0.51) . . . . 30E
(@) 1005 (b) M (© 100 where i is the current in the potentiometer wire T%
A strip of copper and another of germanium are cooled from room temperature to 80 K. The resistdnce
(a) each of these decreases (b) copper strip increases and that of germanium decredses
(c) copper strip decreases and that of germanium increases (d) each of these increases




Consider telecommunication through optical fibres. Which of the following statemeoittrise?
(a) Optical fibres can be of graded refractive index

(b) Optical fibres are subjective to electromagnetic interference from outside
(c) Optical fibres have extremely low transmission loss
(d) Optical fibres may have homogeneous core with a suitable cladding.

The thermo e.m.f. of a thermo-couple i$123 °C at room temperature. A galvanometer of 40 ohm rdsis-
tance, capable of detecting current as low asALds connected with the thermo couple. The smallest
temperature difference that can be detected by this sytem is

(a) 16C (b) 12C (c) @C (d) 20C
The negative Zn pole of a Daniell cell, sending a constant current through a circuit, decreases irfmas

0.13 g in 30 minutes. If the electrochemical equivalent of Zn and Cu are 32.5 and 31.5 respectiflely,
increase in the mass of the positive Cu pole in this time is

(a) 0.1804¢ (b)0.141 ¢ (c)0.126 g (d)0.242 g

1
Dimension Ofu ¢ _» Where symbols have their usual meaning, are (0
0*~0

(@) [L'T] (b) [L2T7] (€ [L2T7 (d) [LT-]
£

A circular disc X of radius R is made from an iron plate of thickness t, a r disc Y of radids 4R

t
made from an iron plate of thickneﬁs Then the relation between %Txent of inegtamt | is
(@l =321 (b)I, =161 ©) 1, =1, @Y 64 |
t

The time period of a satellite of earth is 5 hours. paration between the earth and the ggtelli
increased to 4 times the previous value, the né& efriod will become

(a) 10 hours (b) 80 hours ( u (d) 20 hours
. A particle performing uniform circyjar i angular frequency is doubled & its kinetic energy Ralve
then the new angular momentufh i

] O ]
@7 (b) b (A5
. Which of the iations has the least wavelength?
(a) y-rays a' %) -rays (c)a -rays (d) X-rays
cl

. e@ eus originally at rest, decays by emitting an alpha particle having a speed ‘u’, thg recc
e residual nucleus is

4u 4u 4u 4u
(@) 539 (0) =524 (©) 534 (d) =53
Two spherical bodies of mass M and 5M & radii R & 2R respectively are released in free space wigh init
separation between their centres equal to 12 R. If they attract each other due to gravitational force @nly,
the distance covered by the smaller body just before collision is
(@) 2.5R (b) 45 R (c)75R (d)1.5R
The difference in the variation of resistance with temperature in a metal and a semiconductor arises es
tially due to the difference in the
(a) crystal structure (b) variation of the number of charge carriers with temperdture
(c) type of bonding

at a speed of 100 km/hr, the minimum stopping distance is
(@12m (b) 18 m (c)24m (D)6mM




A boy playing on the roof of a 10 m high building throws a ball with a speed of 10m/s at an antytbf §0
the horizontal. How far from the throwing point will the ball be at the height of 10 m from the grounf?

1
[g = 10m/$, sin30 = > cos30 = g]

(a) 5.20m (b) 4.33m (c) 2.60m (d) 8.66m

An ammeter reads up to 1 ampere. Its internal resistance is 0.81 ohm. To increase the range to 10 A the
of the required shunt is

(@) 0.03Q (b) 0.3Q ()0.9Q (d) 0.09Q
The physical quantities not having same dimensions are
(a) torque and work (b) momentum and Planck’s constant

(c) stress and Young’s modulus (d) speed @nd, )

Three forces start acting simultaneously on a particle moving with velpcitiiese forces are represented
in magnitude and direction by the three sides of a triangle ABC. The particle will now mgve with vdlocity

cO

Av > 6‘6

(@) lessthary (b) greater thagy (c) |v| in the dir o\@ue largest force BC {g)remaining unchange

If the electric flux entering and Ieavm sed surface respectigelgnsl @, , the electric chargg
inside the surface will be

@ (@-ak, © @+ (c) cpz ®)/g, (d) (@ + @),
A horizontal force of

)/

N\

() 20 N (b) 50 N (c) 100 N (d) 2N

A marble block of mass 2 kg lying on ice when given a velocity of 6 m/s is stopped by friction in 10 §. The
the coefficient of friction is

(@) 0.02 (b) 0.03 (c) 0.04 (d)o.01
Consider the following two statements:

(A) Linear momentum of a system of particles is zero

(B) Kinetic energy of a system of particles is zero

Then (a) A does not imply B and B does not imply A
(b) A implies B but B does not imply A
(c) A does not imply B but B implies A (d) A implies B and B implies A




Two coils are placed close to each other. The mutual inductance of the pair of coils depends upo

(a) the rates at which currents are changing in the two coils
(b) relative position and orientation of the two coils (c) the materials of the wires of thefcoils
(d) the currents in the two coils

A block of mass M is pulled along a horizontal frictionless surface by a rope of mass m. If a force P iglappl
at the free end of the rope, the force exerted by the rope on the block is

Pm
(@)

_Pm
M+ ®) v m ©)P (d)M+m

A light spring balance hangs from the hook of the other light spring balance and a block of mass M g ha
from the former one. Then the true statement about the scale reading is

(a) Both the scales read M kg each  (b) The scale of the lower one reads M kg and of the uppefone
(c) The reading of the two scales can be anything but the sum of the reading will be M kg
(d) Both the scales read M/2 kg each

A wire suspended vertically from one of its ends is stretched by attaching a weight of 200 N to the lofiver €
The weight stretches the wire by 1 mm. Then the elastic energy stored in the wire i

(@)0.2J (b)10J (c)20J (d)0.1J
The escape velocity for a body projected vertically upwards from the surf Qh is 11 km/s. If the bc
is projected at an angle of@sith the vertical, the escape velocity will :

Is

1
(@) 112 km/s (b) 22 km/s (c) 11 km/s %

A mass M is suspended from a spring of negliglbl Q@e spring is pulled a little and then releasgd sc
[

the mass executes SHM of time period T. |

the ratio of— | 0
eratioo M IS

3
QF ©%

. “Heatcann row from a body at lower temperature to a body at higher temperature” is a sgatem
or con
S of thermodynamics (b) conservation of momentum

(CYiconservation of momentum (d) first law of thermodynamics
Two particles A and B of equal masses are suspended from two massless springs of spring emaistargt k

kl k2 kz kl
(@) Jk: (0) © E @,

The length of a simple pendulum executing simple harmonic motion is increased by 21%. The pejficent
increase in the time period of the pendulum of increased length is

(a) 11% (b) 21% (c) 42% (d) 10%

s increased by m, the time period bgto‘ﬁm

L, m
The displacement y of a wave travelling in the x-direction is giveh®y0 * S'ngﬁoa —2x+ 3 g metres

where x is expressed in metres and t in seconds. The speed of the wave-motidnisin ms
(a) 300 (b) 600 (c) 1200 (d) 200




When the current changes from +2A to -2A in 0.05 second, an e.m.f. of 8V is induced in a cgil. Tl
coefficient of self-induction of the coil is

(@ 0.2H (b) 0.4 H (c)0.8H (d)0.1H
In an oscillating LC circuit the maximum charge on the capacitor is Q. The charge on the capacitor When
energy is stored equally between the electric and magnetic field is

Q Q
@5 OR: © 75 @0Q

The core of any transformer is laminated so as to
(a) reduce the energy loss due to eddy currents (b) make it light weight
(c) make it robust and strong (d) increase the secondary voltage

LetF be the force acting on a particle having position vegtatid T be the torque of this force about tfle
origin. Then

(@ FrT=0andFT#0 (b) FT20andFT=0

() F.T20andFT#0 (d) #.T=0andF.T=0 SQ
. Aradioactive sample at any instant has its disintegration rate 5000 disinte minute. Aft@r 5 r

utes, the rate is 1250 disintegrations per minute. Then, the decay constar@ Inute) is

(@) 0.41n2 (b) 0.21n 2 ()0.1In2 @. 2
. A nucleus with Z = 92 emits the following in a sequence: {
a,p”,pa,0,0,a,a,p”,p7,0,8%,8",a. Then Z of the resn.@ eus is
(@) 76 (b) 78 (c) 82* (d) 74
Two identical photocathodes receive Ilght asf{. If the velocities of the photo electrons (©f
mass m) coming out are respectiv Iya

(a)VE—V§=2h (b)V +V, _H_(f +f )g

(c) vf+v§:@) (d) v, V—Er(f f)g

'c@ owing cannot be emitted by radioactive substances during their decay?
0 (b) Neutrinoes (c) Helium nuclei (d) Electrons

(@ 1A (b) 1.5 A (d) 1/3 A

tance of the capacitor
(a) decreases (b) remains unchanged (c) becomesinfinite  (d) increases




The displacement of a particle varies according to the relation x ¢ (€@ 1t). The amplitude of the
particle is

(a)-4 (b) 4 (©)442 (d)8

A thin spherical conducting shell of radius R has a charge g. Another charge Q is placed at the cefitre o

R
shell. The electrostatic potential at a point P a dista?cfa)m the centre of the shell is

2Q 2Q _ 2 2Q , g (@+Qp
(@) 4 R ®) 2R 4R ©aer aer @ agr

The work done in placing a charge &fi®*8 coulomb on a condenser of capacity 100 micro-farad is
(@) 16x103?joule (b) 3.1x10% joule (c) 4x10'%joule (d) 32x10%joule

The co-ordinates of a moving particle at any time ‘t’ are given byot®and y =t The speed of thg
particle at time ‘t’ is given by

(a)3t /GZ+[32 (b) 31'2 /G2+Bz (C) tz /az_'_Bz (d) /G2+Bz @
r@ e'‘tube of it

During an adiabatic process, the pressure of a gas is found to be proportio abs

temperature. The ratiofC,, for the gas is 0

4 5
@3 (b)2 ©3 (d)

Which of the following parameters does not characteriz h%r odynamlc state of matter?

(a) temperature  (b) Pressure (c) Work Volume

. A Carnot engine takex30 cal. of heat from a I @at 627 and gives it to a sink atZ7. The work
done by the engine is

(@) 4.2<10°J (b) 8.4 10 J (d) Zero
. Aspring of spring constankﬂ@%ﬂs etche |n|t|ally by 5 cm from the unstretched position. The@l the

work required to stretch it other5cmis
(@) 1250 N-m  (b) (c) 25.00 N-m (d) 6.25 N-m
A metal wire @ss density of 9.8 g/m is stretched with a tension of 10 kg-wt between tWlo rig
supports 1 me % art. The wire passes at its middle point between the poles of a permanent maghet,
vibrates in @ e when carrying an alternating current of frequency n. The frequency n of the alerna
soutrc

(b) 100 Hz (c) 200 Hz (d) 25 Hz
A tining fork of known frequency 256 Hz makes 5 beats per second with the vibrating string of a pidho. T

frequency of the piano string before increasing the tension was
(@) 256 +2Hz (b) 256 -2 Hz (c) 256 - 5 Hz (d) 256 + 5 Hz

(a) K.E. is maximum when x =0 (b) T.E is zerowhenx =0
(c) K.E is maximum when x is maximum (d) P.E. is maximum when x =0

nucleiis ~7.%10%*J, the temperature at which the gases must be heated to initiate the reaction is §earl
[Boltzmann’s Constant k = 1.380% J/K]
(@) 10K (b) 10K (c) 1K (d) 10K




Which of the following atoms has the lowest ionization potential?

@ N (b) ¥'Cs (©) 2Ar (d) o

The wavelengths involved in the spectrum of deute(ﬂm) are slightly different from that of hydroge
spectrum, because

(a) the size of the two nuclei are different (b) the nuclear forces are different in the two cases

(c) the masses of the two nuclei are different

(d) the attraction between the electron and the nucleus is different in the two cases

In the middle of the depletion layer of a reverse biased p-n junction, the

(a) electric field is zero (b) potential is maximum

(c) electric field is maximum (d) potential is zero

If the binding energy of the electron in a hydrogen atom is 13.6eV, the energy required to renfove
electron from the first excited state oflis

(a) 30.6eV (b) 13.6 eV (c)3.4eV (d) 122.4 eV
A body is moved along a straight line by a machine delivering a constant power. Th@ce moVved by

body in time ‘t’ is proportional to

(a) g4 (b) 12 (C) 4 (d) 2
. Arocket with a lift-off mass 3610¢ kg is blasted upwards with an initial acccmtion of 1@nhken the
initial thrust of the blast is
(@) 31N (b) 7.0x1°N (c) 14.<1° N
. To demonstrate the phenomenon of interference, we r Qn sources WhICh emit radiation
(a) of nearly the same frequency  (b) of the.sa
uency and having a definite phase relationghip

(c) of different wavelengths (d) of the
. Three charges ;q+q, and -q are placﬁ@ in the figure. The x-component of the force snjiq

proportional to 6

O
Q@@ N

01 +02

Q3

a CO@ (b) q2 +q3

(a) b2 2 sin® (©) 2 q2 +=2 q3 cosB (d) 1z q2 sme

A 220 volt, 1000 watt bulb is connected across a 110 volt mains supply. The power consumed will be
(a) 750 watt (b) 500 watt (c) 250 watt (d) 1000 watt

The image formed by an objective of a compound microscope is

(a) virtual and diminished (b) real and diminished (c) real and enlarged  (d) virtual and enlarge
The earth radiates in the infra-red region of the spectrum. The spectrum is correctly given by

(a) Rayleigh Jeans law (b) Planck’s law of radiation

(c) Stefan’s law of radiation (d) Wien's law
To get three images of a single object, one should have two plane mirrors at an angle of
(a) 60 (b) 90 (c) 120 (d) 30




According to Newton’s law of cooling, the rate of cooling of a body is proportioifab)d, whereag is

the difference of the temperature of the body and the surroundings, and n is equal to

(a) two (b) three (c) four (d) one

The length of a given cylindrical wire is increased by 100%. Due to the consequent decrease in diginete
change in the resistance of the wire will be

(@) 200% (b) 100% (c) 50% (d) 300%

Which of the following could act as apropellant for rockets?
(a) Liquid oxygen + liquid argon (b) Liquid hydrogen + liquid oxygen

(c) Liquid nitrogen + liquid oxygen (d) Liquid hydrogen + liquid nitrogen
The reaction of chloroform with alcoholic KOH and p-toluidine forms

(@) HC—<O)—NLLl  (b) HiC—~O)—NHCHCE (€) HC<O)-NC  (d) Hc<O)-CN

Nylon threads are made of
(a) polyester polymer (b) polyamide polymer  (c) polyethylene polymer  (d) polyvinyl polyimer

The correct order of increasing basic nature for the basg<INENH, and (CH), NH is
(@) (CH),NH < NH, < CHNH, (b) NH, < CH,NH, < (CH,),NH @

(c) CHNH, < (CH,),NH < NH, (d) CHNH, < NH, < (CH,),NH

Bottles containing &i.| and QH CH,| lost their original labels. They were | eI A and B for testing A

and B were separately taken in test tubes and boiled with NaO .#he end solution in eachfilube
made acidic with dilute HNQand then some Agl\gc}:olutlon a8 added. Substance B gave a yellow
precipitate. Which one of the following statements is trué% perlment’?

(@) A and CGH.CH,| B and CH.|

(c) Addition of HNQ, was unnecessary (d) A wagHZl

The internal energy change when a syste m state Ato B is 40 kJ/moIe If the system gogs frc
to B by areversible path and returns tq st ’@rreversmle path what would be the net change meirdg gl
(2)> 40 kJ (b) < 40kJ @ z (d) 40 kJ

If at 298 K the bond energie -C, C = C and H-H bonds are respectively 414, 347, 615 argl 43!
mol?, the value of enthalp gfor the reactigd HCH,(g) + H(g) - H,C - CH,(g) at 298 K will be

(@) -250 kJ (b) ‘ (c)-125kJ (d) + 250 kJ

The radionuc ‘ dergoes two successi@edecays followed by onea -decay. The atomic nu

ber and th pdmber respectively of the resulting radionucleide are
()04 % (b) 90 and 230 (c) 92 and 230 (d) 92 and 234
e of a radioactive isotope is three hours. If the initial mass of the isotope were 256 g, themas:
it 'emaining undecayed after 18 hours would be
(@8.0g (b) 12.0g (c)16.0g (d)4.0g
If liquids A and B form an ideal solution
(a) the entropy of mixing is zero (b) the free energy of mixing is zero
(c) the free energy as well as the entropy of mixing are each zero (d) the enthalpy of mixing is zefio
The radius of L% (Atomic number of La = 57) is 1.06A. Which one of the following given values will be
closest to the radius of EU(Atomic number of Lu =71) ?
(a) 1.40A (b) 1.06A (c) 0.85A (d) 1.60A
Ammonia forms the complex ion [Cu(Nk]** with copper ions in alkaline solutions but not in acidic sqiu-
tions. What is the reason for it?
(a) In acidic solutions protons coordinate with ammonia molecules formingidtts and NHmolecules
are not available
(b) In alkaline solutions insoluble Cu(OH$ precipitated which is soluble in excess of any alkali
(c) Copper hydroxide is an amphoteric substance
(d) In acidic solutions hydration protects copper ions.




One mole of the complex compound Co(N€ll,, gives 3 moles of ions on dissolution in water. One nfole
of the same complex reacts with two moles of AgN@ution to yield two moles of AgCl (s). The structdre
of the complex is

(@) [Co(NH).CL]. 2NH, (b) [Co(NH),CL] CI. NH, (c) [Co(NH),CI|CI, . NH, (d) [Co(NH,).CI] CI,
In the coordination compound,[Ki(CN) ], the oxidation state of nickel is

@0 (b) +1 (c) +2 (d)-1

In curing cement plasters water is sprinkled from time to time. This helps in

(a) developing interlocking needle-like crystals of hydrated silicates

(b) hydrating sand and gravel mixed with cement

(c) converting sand into silicic acid (d) keeping it cool

Which one of the following statements is not true?

(a) pH + pOH = 14 for all aqueous solutions (b) The pHx1f@® M HCl is 8

(c) 96,500 coulombs of electricity when passed through a Ca@8tion deposits 1 gram equivalent [of
copper at the cathode

monochloroalkane. This alkane could be

(a) pentane (b) isopentane (c) neopentane (d) propame
% 2

(d) The conjugate base ofPD, is HPC,
. On mixing a certain alkane with chlorine and irradiating it with ultraviole@, it foerms onlygone

Butene-1 may be converted to butane by reaction with
(@) Sn - HCI (b) Zn - Hg (c) Pd/H I
What may be expected to happen when phosphine ga with chlorine gas?
(a) PCl and HCI are formed and the mixture warn@
wn

(b) PCL and HCI are formed and the mixtur %
(c) PH,.Cl, is formed with warming up Q (d) The mixture only cools down

The number of d-electrons retaified t\oef Fe = 26) ion is

explanation for itis
(a) oxygenin a s With the emitted HCI gas to form a cloud of chlorine gas
(b) stro Cl gas for miosture in air results in forming of droplets of liquid solution which agpear

(a)4 (b)5 (c)6 (d)3
. Concentrated hydrocE:rl Q when kept in open air sometimes produces a cloud of white funfles.

n
li oke
( e t&"strong affinity for water, concentrated hydrochloric acid pulls moisture of air towards it seff. Th
moisture forms droplets of water and hence the cloud.

(d) concentrated hydrochloric acid emits strongly smelling HCI gas all the time.

An ether is more volatile than an alcohol having the same molecular formula. This is due to

(a) alcohols having resonance structures  (b) inter-molecular hydrogen bonding in ethers

(c) inter-molecular hydrogen bonding in alcohols (d) dipolar character of ethers
Graphite is a soft solid lubricant extremely difficult to melt. The reason for this anomalous behaviou is tf
graphite

(a) is an allotropic form of diamond (b) has molecules of variable molecular masses like polyrfilers
(c) has carbon atonagranged in large plates of rings of strongly bound carbon atoms with vezakdte bonds

(d) is a non-crystalline substance

According to the Periodic Law of elements, the variation in properties of elements is related to thei

(a) nuclear masses (b) atomic numbers (c) nuclear neutron-proton number ratios  (d) atomic magses

)




100. Which one of the following statements is correct?
(a) From a mixed precipitate of AQCl and Agl, ammonia solution dissolves only AgCl
(b) Ferric ions give a deep green precipitate on adding potassium ferrocyanide solution
(c) On boiling a solution having*KC&* and HCQ, ions we get a precipitate of8a(CQ),.
(d) Manganese salts give a violet borax bead test in the reducing flame

101. Glassis a
(a) super-cooled liquid  (b) gel (c) polymeric mixtur@l) micro-crystalline solid

102. The orbital angular momentum for an electron revolving in an orbit is gi Hb@- P This momentu

for an s-electron will be given by

h h 1 h
(a) zero (b)or (© 2 (@) * 5o

103. How many unit cells are present in a cubeshaped ideal crystal of NaCl of mass 1.00 g?

[Atomic masses: Na = 23, Cl = 35.5]
(@) 5.14«10*t unit cells (b) 1.2& 1C** unit cells

() 1.71x 10t unit cells (d) 2.5%10** unit cells
104. In the anion HCO®Ghe two carbon-oxygen bonds are found to be of equal | . What is the reasoff for i
(a) The C = O bond is weaker than the C-O bond é .
(b) The anion HCOGChas two resonating structures 8'
(c) The anion is obtained by removal of a proton from tl@ olecule
(d) Electronic orbitals of carbon atom are hybridisﬁ
Cc

105. Which one of the following characteristics i t\ t for physical adsorption?
(a) Adsorption increases with incresae j ture

(b) Adsorption is spontaneous (X) h enthalpy and entropy of adsorption are negative

(d) Adsorption on solids is @ i
106. For a cell reaction involing jo-electron change, the standard e.m.f. of the cell is found to be 0295 \
25°C. The equilibrie tant of the reaction &2will be

(@) 29.5¢10? @ 0 (c) Ix10w° (d) 1x10%°

107. Inanirr, @g process taking place at constant T and P and in which only pressure-volume worf is b

e, @ ge in Gibbs free energy (dG) and change in entropy (dS), satisfy the criteria

( S)e> 0, (dG) <0 (b) (dS). =0, (dG},=0 (c) (dS).=0,(dG},>0 (d)(dS).<0, (dG}.<0

108. Thesolubility in water of a sparingly soluble salt AB1.0<10° mol L™. Its solubility product number will be
(@) 4x10%° (b) 1x10% (c) 1x 10 (d) 4x10%

109. What volume of hydrogen gas, at 273 K and 1 atm, pressure will be consumed in obtaining 28.6 ¢
elemental boron (atomic mass = 10.8) from the reducti on of boron trichloride by hydrogen?
(d)67.2L (b) 44.8 L (c)22.4L (d)89.6 L

110. For the reaction equilibrium@, (g) = 2 NQ/(g) the concentrations of @, and NQ at equilibrium are
4.8x107and 1.Z 102 mol L* respectively. The value of Kor the reaction is
(@) 3x10* mol L*(b) 3x10° mol L* (c) 3x10* mol L*? (d) 3.3x10* mol L*

111. Consider the reaction equilibrium 2%@) + O(g)=2SQ,(g); AH°=-198 kJ. On the basis of Le Chateligl's
principle, the condition favourable for the forward reaction is
(a) increasing temperature as well as pressure  (b) lowering the temperature and increasing thefpres
(c) any value of temperature and pressure (d) lowering of temperature as well as pressure




112. Which one of the following is an amphoteric oxide?

(@) NgO (b) SQ (c) B,O, (d) ZznO
113. A red solid is insoluble in water. However it becomes soluble if some Kl is added to water. Heating the

solid in a test tube results in liberation of some violet coloured fumes and droplets of a metal appdar or
cooler parts of the test tube. The red solid is

(a) Hal, (b) HgO (c) PO, (d) (NH,).Cr,O,
114. Standard reduction electrode potentials of three metals A,B&C are respectively +0.5V,-3.0V &-1R V.
reducing, powers of these metals are

@A>B>C (c)C>B>A (ccA>C>B (dB>C>A

115. Which one of the following substances has the highest proton affinity?
(@ HS (b) NH, (c) PH, (d) HO

116. In a 0.2 molal aqueous solution of a weak acid HX the degree of ionization is 0.3. Takingter as 1.85
the freezing point of the solution will be nearest to

(a) -0.360C (b) -0.260C (c) +0.480C (d) -0.480C
117. When during electrolysis of a solution of AGNEB50 coulombs of charge pass through electropl@ting
bath, the mass of silver deposited on the cathode will be

(a) 10.8 g (b) 21.6 g (c) 108 g (d) 1.08 g 9
118. For the redox reaction Zn(s) +3@0.1 M) — Zn*(1M) + Cu(s) taking place in@ con 1S 1.10 volt. E

RT 6 .
for the cell will beléz-303? = 0.0591@ ‘

(@)1.80volt  (b) 1.07 volt (c) 0.82 volt 8@1) 2 14 volt

119. In respect of the equatir= Ae™™'" in chemica I‘IX( icsPwhich one of the following statements is corfiect?
(a) Ais adsorption factor b‘ gy of activation
(c) Ris Rydberg’s constant @ quilibrium constant
120. Areduction in atomic size witlyi ase'in atomic number is a characteristic of element of
(A) d-block (b) f-bIo:Q (c) radioactive series  (d) high atomic masses
121. The IUPAC name,of CH), is
@ 2-methyl-3 (b) 4-methylisopropyl ketone (c) 3-methyl-2-butanone (d) Isopropylmethyfiketo
122. When CH €OCOCH is reduced with LiAliithe compound obtained will be
CHOH (b) CH, - CH, - CHOH
-CH, - CHO (d) CH - CH, - COCH

(
123. According to the kinetic theory of gases, in an ideal gas, between two successive collisions a gagimol
travels

(a) inawavy path (b) in a straight line path (c) with an accelerated velocity (d) in a circular pat
124. The general formula B, O, could be for open chain
(a) carboxylic acids (b) diols (c) dialdehydes (d) deketone§
125. Among the following four structures | to IV.
H
CHs P CH H. L CHs

i 7
GHsCH-GH; CHsC - CH-GHs | ) CZ”S'éH'CzHS. It is true that

) (i) (i) (iv)

(a) only I and Il are chiral compounds (b) only lll'i a chiral compound
(c) only Il and IV are chiral compounds (d) all four are chiral compounds




126. What would happen when a solution of potassium chromate is treated with an excess of dilute nitfic ac
(a) CrO*, and HO are formed (b) Crg, is reduced to +3 state of Cr
(c) Cr(r, is oxidized to +7 state of Cr  (d) €and CyO*, are formed

127. For making good quality mirrors, plates of float glass are used. These are obtained by floating molien g
over a liquid metal which does not solidify before glass. The metal used can be

(@) tin (b) sodium (c) magnesium (d) mercury
128. The substance not likely to contain Cg@0O
(a) calcined gypsum (b) sea shells (c) dolomite (d) amarble statue
129. Complete hydrolysis of cellulose gives
(a) D-ribose (b) D-glucose (c) L-glucose (d) D-fructose
130. Which one of the following nitrates will leave behind a metal on strong heating?
(a) Copper nitrate (b) Manganese nitrate (c) Silver nitrate (d) Ferric nitrate
131. During dehydration of alcohols to alkenes by heating with co@©Hhe initiation step is
(a) formation of carbocation (b) elimination of water
(c) formation of an ester (d) protonation of alcohol molecule @
132. The solubilities of carbonates decrease down the magnesium group due to a @e e’in
(a) hydration energies of cations (b) inter-ionic attraction O
(c) entropy of solution formation (d) lattice energies of soli
133. When rain is accompanied by a thunderstorm, the collected ravd%\w
(a) slightly higher than that when the thunderstorm is no
(b) uninfluenced by occurence of thunderstorm
(c) which depends on the amount of dust in air Q
(d) slightly lower than that of rain water wit \n erstorm

134. The reason for double helical str tl.& operation of
(a) dipole-dipole interactioijf@ bonding (c) electrostatic attractions (d) van der Waals’ f@rces

ill have a pH value

135. 25 ml of a solution of bar ide on titration with a 0.1 molar solution of hydrochloric acid gave
litre value of 35 ml. T of barium hydroxide solution was

(a)0.14 (c)0.35 (d) 0.07

136. The corre ‘hlp between free energy change in a reaction and the corresponding equilibfium
stant
? InK (b) AG°=RTInK, (¢)-AG°=RTInK_ (d)AG=RTInK

137. The rate law for a reaction between the substances A and B is given by Rate[BJK[8n doubling the

concentration of A and halving the concentration of B, the ratio of the new rate to the earlier rat§ of t
reaction will be as

@m+n) (B (n-m) (©)2™ P
138. Ethylisocyanide on hydrolysis in acidic medium generates
(a) propanoic acid and ammonium salt  (b) ethanoic acid and ammonium salt
(c) methylamine salt and ethanoic acid  (d) ethylamine salt and methanoic acid
139. The enthalpy change for a reaction does not depend upon
(a) use of different reactants for the same product (b) the nature of intermediate reactioff stef
(c) the differences in initial or final temperatures of involved substances
(d) the physical states of reactants and products




140.

149.

. Which one of the following groupings represents a collectio

. Which one of the follow

A pressure cooker reduces cooking time for food because

(a) boiling point of water involved in cooking is increased

(b) the higher pressure inside the cooker crushes the food material

(c) cooking involves chemical changes helped by a rise in temperature
(d) heat is more evenly distributed in the cooking space

. Forthe reaction system: 2NO(g) Xd) — 2NQO,(g) volume is suddenly reduce to half its value by incrgas-

ing the pressure on it. If the reaction is of first order with respect am@second order with respect to NIO
the rate of reaction will

(a) diminish to one-eighth of its initial value
(b) increase to eight times of its initial value
(c) increase to four times of its initial value
(d) diminish to one-fourth of its initial value

. Several blocks of magnesium are fixed to the bottom of a ship to

(a) make the ship lighter

(b) prevent action of water and salt
(c) prevent puncturing by under-sea rocks O

(d) keep away the sharks

. Which one of the following pairs of molecules will have permanent dipole ents for both membgrs?

(@ NOQ,and CQ (b) NQ and Q (c) SiF, and CQ (d){g NQ
is@electronic species? (At. nos,: 59 Br::
(@) N*, F, Na  (b) Be, AF*, CI (c) C&', Cs, Br Na, C&*, Mg**

. Which one of the following processes will prodycé&ha ter?

(a) Saturation of water with MgCO
(b) Saturation of water with Cag

O
(c) Addition of NaSQ, to water
(d) Saturation of water wi @

pipounds has the smallest bond angle in its molecule?

(@) OH, ( (c) NH, (d) SQ

. The pair of@ aing identical shapes for molecules of both species is

(a) Xel (b) BF,, PCL
& 0 cF 5%

following inter-orbit jumps of the electron for Bohr orbits in an atom of hydrogen
(@5-2 (b)y4-1 (©)2-5 (d)3-.2

. The de Broglie wavelength of a tennis ball of mass 60 g moving with a velocity of 10 metres per s¢

approximately

(a) 10% metres

(b) 10** metres

(c) 10® metres

(d) 10 metres Planck’s constant, h = 6:833* Js.
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d sinx 4 3 .
Let o P =1 EX >0 |f I;es'"x dx=FK)—F() then one of the possible values of k, is
1

(a) 64 (b) 15 (c) 16 (d) 63

The median of a set of 9 distinct observations is 20.5. If each of the largest 4 observations of the se
increased by 2, then median of the new set

(a) remains the same as that of the original set (b) isincreased by 2

(c) is decreased by 2 (d) is two times the original median

im 1+2+3%+.n* o 1423433403

n-oo 5 Nn—oo 5

n n

(CYA= (b) (c) Zero (d)
The normal at the point (At2bt) on a parabola meets the parabola again in th @men
2 2 2
@t,= t1+t_ (b) t,= _tl_t_ ©)t,= _t1+t_ (d) t,=t,-
1 1 1
If the two circles (X-B)+ (y-3f=rPand X +y?-8x+2y+8=0 mtﬁe two distinct point, then
@r>2 (b)2<r<8 (c)r<2
The degree and order of the differential equatlo @'ﬂl y of all parabolas whose axis is X-aiis, :
respectively.

(@) 2, 3 (b) 2, 1 % (d) 3,2
The foci of the elllpsel—+— =1 @ e ol?— =—=—coincide. Then the value ofis

481 25

@9 (b) 1 (©)5 (d)7

If f(y) = ¢, g(QandE(t) If(t y)a(y), then
(a)F(r=ue (b)F)=1-te (1 +t) (c)Ft)=&- (1 +1t) (d)F()=te

functionf(X)=|Og§< +vx? +1ﬁ, is

(a) neither an even nor an odd function (b) an even function
(c) an odd function (d) a periodic function
If the sum of the roots of the quadratic equatidrrdx + ¢ = 0 is equal to the sum of the squares of their

. ab c .
reciprocals, the%.gandg arein

(a) Arithmetic - Geometric Progression  (b) Arithmetic Progression

(c) Geometric Progression (d) Harmonic Progression

If the system of linear equations

x+2ay+az=0 x+3by+bz=0 X+4cy+cz=0

has a non-zero solution, then a, b, ¢

(a) satisfya+2b+3c=0 (b) are in A.P. (c)arein G.P. (d) are in HLP.




A square of side a lies above the x-axis and has one vertex at the origin. The side passing throughfthe c
makes an angleE(k a <E§with the positive direction of x-axis. The equation of its diagonal not pagsing

through the origin is

(a) y(cosx + sina) + x(cosu-sina) =a (b) y(cos - Sina) - X(Sina - cOsa) =a

(c) y(cosa + sina) + X(sina - cosa) =a (d) y(cos + sina) + X(Sina + cosa) = a.

If the pair of straight lines’x 2pxy - ¥ = 0 and X - 2pxy - ¥ = 0 be such that each pair bisects the afigle
between the other pair, then

(@ pg=-1 (b)p=q ©p=-q (dpg=1

Locus of a centriod of the triangle whose vertices are (a cost, asint), (b sint, -b cost) and (1, 0), wiere 1
parameter, is

(@) (3x + 1j + Byp =@ - I? (b) (3x - 1} + Byp =& - I?
(c) Bx-1f+ Qyf=a+ (d) Bx+1j+ Qyy=a+b

log3+x)—log(3—x)
0

I . =k, the value of k is (Q
(a)-2 (b) 0 ©-3 OF O

3 3

A couple is of momend and the force forming the couplefs If P is nec&ugh a right angle tiiie
moment of the couple thus formed#s If instead, the force areq%hrough an angle then the

moment of couple becomes @
(@) Asina -Geosa (P) Gsina - Hcosa (C) FAsina +Gg Gsina +H cosx

L 2

The resultant of forcesandQ is R. If @ is doubl d\ R iSdoubled. If the direction @ is reversed, the
;b 2

R is again doubled. Thert PQ?: R?is
@2:3:1 b)3:1:1 Q d)1:2:3
. The mean and variance of able X having binomial distribution are 4 and 2 respectively, the

(X=1)is 0

OF © 16 OF

nl
@ (b) 2 ©2-1 (d) 0
Leti=i+]j,v=i-] andw=i+2j+3k. If f is aunitvector such thati =0 and vn=0, then|w. is equal to
(@)3 (b)0 (©1 (d) 2
A particle acted on by constant foregs j -3k and3i +j-k to the pointsj +4j -k . The total work done b

the forces is
(a) 50 units (b) 20 units (c) 30 units (d) 40 units

If f Ha@'he value off(n—f'%+f"§-f'"§+ ................ PO s

The vectora\B=3i + 4k & AC =5i -2j + 4k are the sides of a triangle ABC. The length of the median thr@ugh
Ais

(a) J288 (b) V18 (€) y72 (d) V33

The area of the region bounded by the cupes-1 andy =3-|x is

(a) 6 sq. units (b) 2 sq. units (c) 3 sq. units (d) 4 sq. units




The shortest distance from the plane 12x + 4y + 3z = 327 to the spherfenz + 4x - 2y - 6z = 155 is

(a) 39 (b) 26 (c)uli3 (d) 13

Thetwolinesx=ay+b,z=cy+dand ¥y +pz=cy+ d will be perpendicular, if and only if
(@ad +cc' +1=0 (b)@ +bpy +cc’ +1=0
(c)aa +bb" +cc’ =0 (d)(@a+a)(b+b)+(c+c)=0

_y-3_2z-4 x-1_y-4 _z-5
1 1 -k ™1 T
(@ k=3or-2 (b)k=0or-1 (c)k=1or-1 (dk=0or-3

The I|nes are coplanar if

b
Iff (a+b-x)=1(x) therjxf(x)dx is equal to

@ %b ffa+b=x3x (o %b Jf(o-x00x (o %b [ (o b—;a Jfaax

A body travels a distance s in t seconds. It starts from rest and ends at re irst part of the @urn
moves with constant acceleration f and in the second part with constant ret datl he value of tis given by

1 1
@2l o2

Two stones are projected from the top of a cliff’ r@ high, with the same speed u, so as to hit tifie grc
at the same spot. If one of the stones is prof t'angngkhe horizontal then thg equals

wE o) @Q o
gh O g

1 wn wZn

If 1, oy o are t@Qts of unity, thér=| " " 1 |isequalto

n

1

?@ (b) 0 (€1 (Ao
S

um of the radii of inscribed and circumscribed circles for an n sided regular polygon of side ajjis
a Tt TT
@37 % cot Elrn E (b) acot%[@ © 5 COtEEnE (d) acot@an g

Ifx,, X,, X;and y, y,, y, are both in G.P. with the same common ratio, then the pojnys)(Xx,, y,) and (X,
ys)
(a) are vertices of a triangle (b) lie on a straight line (c) lie on an ellipse (d) lie on a circle

If z andw are two non-zero compleximbers such thata} =1 and Arg(z) - Arg(o) = 1_21 , thenzw is equal to

(@)-i (b) 1 (c)-1 (d)i.
Let Z and Z be two roots of the equatiof«aZ + b = 0 being complex. Further, assume that the origi, Z
and Z form an equilateral triangle. Then

() & = 4b (b) &4=b (c)&=2b (d) &= 3b




an™t d
The solution of the differential equatiéint y*) + (X -¢' y)_y

dx =0.is
(a) Xeman—ly — etan'ly +k (b) (X _ 2)=keZIan’1y (C) 2Xetan_1y :e2tan_1y +k (d) Xetan‘ly — tan—ly +k

Let f(x) be a function satisfyingy(x) = f(x) with f(0) = 1 and g(x) be a function that satisfies f(x) + g(x3.
1

Then the value of the integrfif (¥) 90 dX is
0

e 5 e 5 e 3
e+—+— e——-—— e+———
(@ 575 (b) 5 5 (c) 5 o

The lines 2x - 3y =5 and 3x - 4y = 7 are diameters of a circle having area as 154 sq. units. Then thélequ
of the circle is

(@)»+y?*-2x+2y =62 (b) X+ y* + 2x - 2y =62
() +y*+2x -2y =47 (d) X+ y2- 2x + 2y = 47

3x+1 Xx-1
Events A, B, C are mutually exclusive events suchRtfal= P(B)=—,~ andB C@ .The

3 )
set of possible values of x are in the interval. o
1 10 L 20 1 .
(@10, 1] 05 2H © B 3H (d)Q
Five horses are in arace. Mr. A selects two of the horse%@-n and bets on them. The probabiliyy tha

A selected the winning horse is .
2 0 3 \(\ !
(a) g (b) 2 © %2& (@ ¢
. The value of ‘a’ for which one row equatibnga+ 3)X + (3a- 1)x + 2 =0 is twice as large

as the other is
(@3 (b) (€)= 3 @ 3
If x is positive, ative term in the expansion of (2# i)

(a) 6th tern’a' pY 7th term (c) 5th term (d) 8th term
. e l@t integral terms in the expansio(q/@b, 8\/5)256 is
(a)85 (b) 32 (c) 33 (d) 34
If"C._denotes the number of combination of n things taken r at a time, then the exp@gstog | +2x"C,
equals
(a) n+1Cr+1 (b) n+2Cr (C) n+2Cr+1 (d) n+1Cr
Two particles start simultaneously from the same point and move along two straight lines, one withfinifo

velocity i and the other from rest with uniform acceleratjorLet a be the angle between their directiofs
of motion. The relative velocity of the second particle w.r.t. the first is least after a time.

ucosa usina fcosa

()" (b) = ©) (d) u sina .

u

The uppe%th portion of a vertical pole subtends an artgn‘élg at a point in the horizontal plane through

its foot and at a distance 40 m from the foot.
(@ 80m (b) 20 m (c)40m




In a triangle ABC, medians AD and BE are drawn. If AD £RAB= g and JABE= g then the area o

the AABC is

(8> OF c @2

If in a triangle ABC ao¢ CHicco2A =2 | then the sides a, band ¢
020 020 2

(a) satisfya+t b=c (b) are in A.P. (c) arein G.P. (d) are in H.P.

ab.c are 3 vectors, such thatb+¢=0, [§ =1 [p/=2[d thenab+be+ca is equal to
@1 (b)0 (c)-7 (d)7

1
The value of the integrahj x(1-x)" dx is
0

@l oY © oty d (Q

XZ

sed tdt

The value of™, .
X SINX

@0 (b) 3 (c)2

The radius of the circle in which the sphere
X2+y2+2+2x-2y-4z-19 = 0|scutbyth X% 2y+22+7=0is
(a)4 (b) 1 (d)3

. A tetrahedron has vertices at O @ 1) B(2, 1, 3) and C(-1, 1, 2). Then the angle betWeen
faces OAB and ABC will be

(@) 90 “
Let f(a) = g(a@a d their nth derlvatlvééa)‘, g‘(a) exist and are not equal for some n. Further if

o f
im 1(8)gX) -f(x) e then the value of k is

(b) 4 (c)2 (d)1

(©)0 COF

If the equation of the locus of a point equidistant from the pqirii Jand
(a,b)is (g -b)x+(a -b)y+c=0,thenthe value of ’c’ is

(@) (a2 +b? -a - b? (b) a 2+b —a’ —b?

(C) &2 -2 +12 -1 (d) 5 6% +a2 +b} +13)




56.

a a’ 1+a’

If b b? 1+b* = 0 and vectors (1, a%a(a, b, B) and (a, ¢,% are non-coplanar, then the product abc eqlals
c ¢ 1+c®

@~ (b) 2 (©-1 (d)1

The number of real solutions of the equation3{x| + 2=0 s

(@3 (b) 2 (c)4 (d)1

If the function f(x) = 2%- 9axX + 12&x + 1, where a > 0, attains its maximum and minimum at p afid g
respectively such that p g, then a equals

OF (b) 3 (€)1 (d) 2

If (x) = %e% E x# 0 then f(x) is
Eb , Xx=0

(a) discontinuous every where (b) continuous as well as diff tiagle for ali x
(c) continuous for all x but not differentiable at x =0 (d) neither differentiable@. tiRuous at x& O

| . | 3 . G
Domain of definition of the functlof{X):4_X2 +10g,,(X" =X) , is

| 5S¢
@ (1,00 1,202 ») (00,2 (€) (-lw) (d) (1,2 (2, »)

If f: R - R satisfies f(x +y) = f(x) + f(y), for aIIxy 6 ) =7, then f(r) IS

7n(n 1
(d) 7n+(n+1)

e Q\
. Thereal number x when a @1 rse gives the minimum value of the sum at x equal to
(a)-2 (b) 2 ©1 (d)-1

. LetR and R respecti maximum ranges up and down an inclined plane and R be the m@ximi
range on the ne. Thep R, R are in

ation that was 20 was found to be wrong and was replaced by the correct value 30. Thejcorre
arfance is
(a) 8.33 (b) 78.00 (c) 188.66 (d) 177.33
A student is to answer 10 out of 13 questions in an examination such that he must choose at least @ fror
first five questions. The number of choices available to himis

(a) 346 (b) 140 (c) 196 (d) 280

(@ H.P A.G.P (c)A.P (d) G.P.

. In @&f with 15 observations on X, the following results were avaggble:283Q ¥x =170
%b \Y;
Vv

_[@a bO _ [ BO
IfA_H) aHandAz—H3 GH,then

(@ a=2abp=a’+b*> (b)a=a,+b,B=ab (c)a=a’+b’,B=2ab (d)a=a’+b* pB=a’-b

The number of ways in which 6 men and 5 women can dine at a found table if no two women dre to
together is given by

(@) 7x5 (b) 6x5 (c) 30 (d)5x4




Consider points A, B, C and D with position vectprs 4] + 7k, i - 6] +10k, —i — 3] + 4k and5i — j + 5k

respectively. Then ABCD is a
(a) parallelogram but not a rhombus (b) square (c) rhombus (d) rectangdlle

If G,V andW are three non-coplanar vectors, tfegr v —w). (G- v)x (v - W) equals

() VW (b) 0 (C) tuxw (d) Twxv
The trigonometric equation Sir = 2sin* a has a solution for

1 1 1 1
(a) |a|2$ (b) B < |a|<ﬁ (c) all real values of a (01)1|<E

Two system of rectangular axes have the same origin. If a plane cuts them at distancesagi),€ finth
the origin then

(a)

a
1
(c) = az

If B‘LH =1 then

(a) x = 2n+1, where n is any positive integer = i where n is any positive intgger
(c) x = 2n, where n is any positive integer X = 4n+1, where n is any positivalintet

n _1, whemisodd

A function f from the set of natural num Xgers definddr)y= Dnz IS
6 EIE,Whenn is even

(a) neither one-one nor o
(c) onto but not one

. Letf(x)beap ctlon of second degree. If f(1) =f(-1) and a, b, c are in A.Pftfenf (c) are

in
(a ritla‘agometric Progression  (b) A.P. (c) G.P. (d) H.P.

1 1

1
The sum of the serieﬁ- 53 g upto « js equal to

(b) one-one but not onto
(d) one-one and onto both.

(a) log, %E (b) 2 log, 2 (c)log 2-1 (d) log 2




