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Sl b PHYSICS AND CHEMISTRY
Physics

A liquid of coefficient of volume expansionv has density p at 0°C . The change
of density by rising its temperature to t°C is

(A) p{ll-;ut,l
(B) - p{l:lnﬂ
(©)
(D) -

If the absolute temperature of a closed volume of gas is doubled, the mean free
path of the molecules will be

(A) halved

(B) doubled

(C) anchanged

(D) decreased by a factor V2

Which of the following is a non-magnetic substance?
(A) Steel

(B) Nickel

(C) Brass

(D) Iron

When a minute quantity of phosphorus is added to a silicon crystal the latter
becomes

(A) good conductor

(B) p-type semiconductor
(C) good insulator

(D) n-type semiconductor

If a logic gate has both inputs at logic level 1 and output at logic level 0, then
itisa

(A) NOT gate

(B) NAND gate

(C) AND gate

(D) OR gate

When a wave travelling from one medium is refracted into other medium,
which of the following will not change?

(A) Wavelength

(B) Amplitude

(C) Frequency

(D) Velocity
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An example of a rechargeable cell is
(A) Lead-acid battery

(B) Daniel cell

(C) Leclanche cell

(D) Dry battery

The output from a full wave rectifier with an L-C filter is
(A) a d.c. voltage

(B) zero voltage

(C) a pulsating unidirectional voltage

(D) an a.c. voltage

ﬁ:ﬂf

In the circuit shown above, the current through the 15 Q resistance is
(A)15A (€) 3A
B)SA (D) 1A

Pitch of a screw gauze instrument is 0.5 mm and its circular scale is divided
into 100 divisions. The least count of the instrument will be

(A) 0.005 mm

(B) 0.05mm

(C) 0.0005 mm

(D) 0.50 mm

A sealed spherical ball half-filled with a volatile liquid is used as the bob of a
pendulum executing simple harmonic motion with perde The bob is heated
slightly so that the liquid evaporates completely and the permd is now found
to be T,. Which one of the following is true?

(A)T,>T,
(B) T,=T,
(©) T,<T,
(D) Any relation between T, and T, cannot be ascertained from the data given

Four capacr tors of equal capacitance have a net capacitance C, when connected

in series and a net capacitance C, when connected in parallel The ratio of
C/C,is

Ay 5
(B)
© 5
D) =
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Twocoherent monochromatic lights make constructive interference when their
phase difference is
(A) 37
(B) 2n
Cn

T
(D) 3

Five metallic rods of same length and same material are connected as shown in
the figure. On end of each is kept at temperatures 100°C, 80°C, 70°C,
50°C and 0°C as shown respectively. The temperature at the junction of the five
rods is

T 100°C
20°C
(B) 60°C {3 o
(C} 75°C 70°C
(D) 40°C 50°C

A beam of charged particles, having been accelerated by a voltage V, has a
wavelength A. On increasing the accelerating voltage to 4V, the wavelength
will become. '

(A) 2h

(B) A2

(C) 4A i

(D) remain the same

A coil having n number of turns and area A is placed in a magnetic field B
so that its axis makes an angle 60° with the direction of B. If B changes with
time, the magnitude of the emf induced in the coil will be

dB
(A) nA T

1 AdB
B) 55 a

g TS

1 A dB
Or: 5@

An ideal gas ﬁndergo'mg adiabatic expansion obeys the relation
(A) pV =RT

(B) pV* = const.

(©) (p+4) (V-b)=RT

(D) pV*!= const.
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A man weighing 90 kg acquires 10° cal of heat from food. The height he can
climb by its expense if his metabolic efficiency is 28% is

(A) 1333 m
(B) 133-3m
(C) 1333 m
(D) 1-33} m

Which of the following devices is used for detecting thermal radiations?
(A) Thermopile

(B) Liquid thermometer

(C) Platinum resistance thermometer

(D) Constant volume thermometer

Energy corresponding to a photon of wavelength 5700 A is
(A) 21.7 eV

(B) 2.17 eV

(C) 834 eV

(D) 16.68 eV

Which of the following graphs represents variation of thermo emf (E) of a
thermocouple with temperature t of the junction, the cold Junction being kept
at 0°C?

(A) ET ©) Efﬁ

1t — vt —

(B) E?Iﬁ (D) ET|:
t—
t'-—.-

1 gm. of water (= 1 cm®) when boiled at 1 atmospheric pressure, requires
169 J of energy to get converted into steam. Which! of the following gives
the volume of the converted steam if latent heat of vaporization of water
is 540 cal/g?

(A) 1560 cm?®
(B) 1671 cm®
(C) 1571 e’
(D) 1600 cm’
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T B3ITSINTE
A wire loop of area A is placed in a uniform mia 8"¢liCfield B so that the
direction of B is parallel to the plane of the coil. It" B Canges with time the
emf induced in the loop will be

(A) A

(B)-A®

(C) zero

D) ;A%

The source of unlimited thermal energy of stars is due to
(A) nuclear fission

(B) photo disintegration

(C) nuclear fusion

(D) y-ray disintegration

At a certain place, the horizontal component of earth’s magnetic field is V3
times the vertical component. Then the angle of dip at that place is

(A) 30°
(B) 45°
(C) 60°
(D) 75°

A train moving with a velocity v is passing a station. A passenger standing on
the station notices that the whistle emitted by the train changes its frequency by
50 Hz when it passes him. Given that the frequency of the whistle when the train
is at rest with respect to the passenger is 500 Hz and the velocity of sound in air
is 350 m/sec, the velocity of the train is

(A) 8:25 m/sec
(B) 175 misec
(C) 35 m/sec
(D) 30 m/sec

The dimension of the coefficient of viscosity is
(A) M'LT |

(B) M°L-'T

(C) MLT"

(D) ML’T?

|
If the displacement of a particle changes with time as X =t + 3, then the
velocity of the particle will be proportional to _

(A) ¢!
(B) t

(€t
(D) 2

Space for rough
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A rain drop of radius R falls from a lwightOf H me e above the ground.
The work done by the gravitational force is p?PPOrtionfi] to which one of the
following?
(B) R®
(C) R H
(D) R™2

==
Which of the following heat transfer processes is/are necessary so that a candle

may continue to burn?

{A) Conduction

(B) Conduction and convection
(C) Radiation

(D) Convection

If the displacement (X) of the medium in the x-direction at a point x due to a
wave is given by
X (x, t) = A cos (kx — wt) + A cos (kx + wt), then the wave is a
(A) longitudinal progressive wave
(B) longitudinal stationary wave
(C) transverse progressive wave
(D) transverse stationary wave

Which one of the following equations is Einstein's equation related to
photoelectric effect? ' -
(A) hv= ;—mvz—- W

(B) hn=§mv2+ W
(C) ho= W—%mv’
(D) hv= mv-hv

An object of mass m is projected at an angle 60° (with horizontal axis) with a
velocity v, Its kinetic energy at the peak of the trajectory is

my?
(a) =

mv?
B) 3
(C) 2 mv?

mv?
@) ¢

The temperature at which the r.m.s. velodty of constituent gas particles at 0°C
decreases to half is

(A) 0°C
(B) -273°C
€@ 2°C
(D) -204°C
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A body is floating partially immersed in a liquid. If the body and the liquid are
taken to the moon the body will

(A) continue to float exactly as in the earth

(B) float with a larger part immersed in the liquid
(C) float with a smaller part immersed in the liquid
(D) sink

300 grams of water at 80°C are poured on a large block of ice at 0°C. The mass
of ice that melts is

(A) 80 gm
(B) 30 gm
(C) 800 gm
(D) 300 gm

If three bulbs of ratings 60 W, 75 W and 100 W are connected to 220 V mains
in series, then which bulb will burn most brightly?

(A) 75 W bulb

(B) 60 W bulb

(C) 100 W bulb

(D) All bulbs will burn with equal brightness

The current through a semiconductor is carried by
(A) electrons

(B) electrons and holes

(C) holes

(D) positive ions

An alternating voltage (E) varies with time (t) in a circuit which is given by
E =200 sin (100 7t —,:[—0) volt. The R.M.S, value of the voltage is
200

(A) Ta14 Yolt

(B) 200 (1-414) volt

(C) 200 volt
(D) 200 V1414 volt

The temperature of a star can be determined using
(A) Stefan's law

(B) Wien's law

(C) Kirchhoff’s law

(D) Planck’s law
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varying current depends on its
(A) RMS value f

(B) peak value
(C) average value l g
(D) DC value

The, average, rise in) temperature_produced in 4 resistance cajrying a-time

The work done in carrying acharge q onceé round a circle of radius *r' with a

charge q' at the centre is,
(A) Zero ,

A nuclear reaction is given by N" + He'-» 0" + x where
(A) neutron '

(B) proton
(C) electron
(D) positron

Which of the following s a vector quantity?
(A) Temperature

(B) Flux density |

(C) Magnetic field intensity

(D) Time

Total internal reflection takes place when light maves from a
medium Q where P & Q have the following characteristics:

(A) light has a lower velocity in P than in Q

(B) light has a higher frequency in P than in Q
(C) light has a higher wz;velength in P than in Q
(D) light has a lower frequency in P than in Q

4 b

! 1o Li 8

X represents

medium Ptoi

Two wires of same material have lengths L and L/2 and radius t and /2

respectively. The ratio of their Young's modulus is n
(A)1:2
B)1:1
(C)2:1
(D)4:]

19
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A cyclist is moving along a curvature of radius ‘r’ ata constant speed ‘v’. The
angle made by the cyclist with the vertical plane is

(AY tan ()
(B) tan”'(3)
(C) tan '(%
(D) tan”' (75

Slope of an isothermal curve is always
(A) equal to adiabatic curve

(B) greater than adiabatic curve

(C) less than adiabatic curve

(D) cannot be determined

The objective of a compound microscope whose magnifying power is 100,
produces a magnification 5. The magnification produced by the eye-piece is

(A) 40
(B) 30
(C) 20
(D) 10

A rod of length [, Young's modulus Y and linear thermal expansion coefficient
a is heated to a temperature T above room temp. and its ends are fixed by two
clamps. On cooling to room temperature it will develop

(A) stress YoT
(B) no stress
(C) strain 20T

(D) no strain

11
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Chemistry
51. For the reaction 2H, (g) + 0, (2)=2H,0 (g). which of the following fact holds Space for rough work
good?
(A) Kp = Kq
(B) Kp>K;
(C) Kp <K

(D) Kp and K cannot be correlated

52.  Which of the following equation is not correct?
(A) AG® = —nFE®
(B) AG°=-RTInK
a_ RT
C E= = log K
(D) AG=AG® +RT In Q,

53. IUPAC name of the following compound is

P
H.C en COOH

(A) l-amino-3-methyl pentanoic acid
(B) 1-amino-3, 3-dimethyl butanoic acid
(C) 2-amino-4-methyl pentanoic acid
(D) 2-amino-3, 3-dimethyl butanoic acid

54. TUPAC name of [Cr (NH,), CO,] Clis
(A) Penta ammine carbonato chromium (II) chloride
(B) Penta ammino carbonato chromium (IIT) chloride
(C) Penta ammine carbonato chromium (IIT) chloride
(D) Penta ammine carbonato chromium (1I) chloride

55, Which of the following compounds is not dissolved in dil. HNO,?
(A) PbS
(B) HgS
(C) ZnS
(D) CdS

56. Water transported through lead pipes becomes poisonous due to the formation
of

(A) Pb(OH),
(B) PbO
(C) PbO,
(D) Pb,0,

12
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57.  Which of the following aqueous solution has the highest boiling point?
(A) 0-01 M Na,SO,
(B) 0-015 M Sucrose
(C) 0-015 M Urea
(D) 0-01 M KNO,

58. The X and Y of the reaction scheme

KCN il.
CHCHO——— x - FNO, o

2 7S
are respectively

(A) C,H,CHOHCOC H, and C H.COCOCH;
(B) C,H,CHOHCOCH, and CH,COOH

(C) CH,CHOH)CN  and CH,COCN

(D) C,H,CH(OH)CN - and CH,CH(OH)COOH

59. Five most abundant elements in the living cell are
(A)C,H,0, N, Fe
(B) C,H.O,N,P
(C) C,H,N, Mg, Ca
(D) C, H, Fe, Mg, Ca

60. Number of molecules in 7°0 gm of nitrogen gas is
(A) 6:023 x 107
(B) 3012 x 10®
(C) 1506 x 10®
(D) 4518 x 107

61. Correct order of increasing ionic character is
(A) BeCl, < MgCl, < CaCl, < BaCl,
(B) BeCl, < MgCl, < BaCl, < CaCl,
(C) BeCl, <BaCl, < MgCl, < CaCl,
(D) BaCl, < CaCl, < MgCl, < BeCl,

62. Which of the following is not paramagnetic?
(A) CO
®) N;
©) O
(D) NO

63. Intense violet colouration was produced on addition of neutral ferric chloride
solution to the alcoholic solution of an organic solid. The organic solid may be

(A) Benzoic acid z
(B) Acetanilide

(C) Aniline hydrochloride
(D) Salicylic acid

13
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In the reaction » 2

Z+ CH,MgBr—-——am Intermediate — 1, CH,CH,0H

HO
The compound Z is i
(A) Methanol
(B) Formaldehyde
(C) Formic Acid
(D) Acctone

Which of the following contains cobalt? HPF T
(A) Vitamin B,
(B) Vitamin A
(C) Vitamin C |
(D) Vitamin K |
!
The compound that is lTnsl reactive towards electrophilic nitration is
(A) Toluene
(B) Benzene ,
(C) Benzoic acid
(D) Nitrobenzene

i

When phenol is treated with CHCI, and NaOH, the major product formed is
(A) o-hydroxy benzaldchyde
(B) p-hydroxy benzaldehyde
{C) o-hydroxy benzoic acid

(D) p-hydroxy benzoic acid e

Rates of diffusion of H,, D,, HD and He gases will be in the order:
(A)He>H2>HD>D;
(B) HD>D2'=He<HJ
(C) D,>He = HD < Hj
(D)HI>HD>DI=H3

Which of the followmg will have the hlghesl coagulatmg power for As.S,
colloid? al

(A) PO h
(B) 50>

(C) AP

(D) Na*

14
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CH.CH.CH,CH, 2%, oy cp—cH,
cr,
The catalyst used in the above conversion reaction is
(A) ZnCl,/HCI
(B) AICI, /HCl .
(C) PdCl, /HCI |
(D) CuCVHCI

CHN*CI —-)CHC]+N
‘X" and ‘Y’ in the above reactions are
{A) CuCl,, HC]
(B) CuCl, HCI
(C) ZnCl, HCI
(D) AICL,, HCI

In the reaction

C.H,CHO + HCHO MM, x 4 v
The compounds X" and "Y' may be
(A) X (C,H,COONa), Y (CH,OH)
(B) X(C,HCH,OH), Y (CH,OH)
(C) X (C,H,CH,OH), Y(HCOONa)
(D) X (CH,COONa), Y (HCOONa)

The polymeric material produced in the condensation reaction between
H,N(CH,) NH, and HOOC(CH,),COOH is named as

(A) Bakelite
(B) Nylon-66
(C) Polythene
(D) PVC

The hali-life of a given reaction is doubled as the initial concentration ofa’

reactant is doubled. The order of the reaction will be
(A) First

(B) Second

(C) Third

(D) Zero

For a zero order reaction with specific rate constant k, linear plot was ohtamed
for [A] vs. 1. The slope of the line is equal to )

(A) k,

(B} - ku

(©) 0693k,
(D) ~ k2303

15
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The type of hybridisation in diborane is
(A) Sp-hybridisation

(B) Sp*-hybridisation

(C) Sp*-hybridisation

(D) Sp'd*-hybridisation

Elemental chlorine consists of two isotopes, ¥Cl and *CL Atomic weight of
chlorine is 35-5. The ratio of ¥Cl ;: *Cl in ordinary chlorine is

(A)4:1

(B)i:4

e 1.:3

(D) 3:

—

Correct order of electron affinity of the halogen atoms are
(A)F<Cl<Br>1
(B) F<Cl~Br>1
(C) F>CI>Br>1
(D) F<Cl>Br>1

For a reversible reaction, if the concentration of the reactants are doubled, the
equilibrium constant will be

(A) halved
(B) doubled
(C) the same
(D) one-fourth

Which of the‘following is most acidic in character?
(A) Phenol

(B) p-nitrophenol

(C) p-methoxy phenol

(D) o-hydroxy benzoic acid

In a reaction Be® + Projectile — ,Be® + n', the projectile is
(A) w-particle

(B) B-particle

(C) positron

(D) y-ray

Conversion of RCOOH to RCH,0H can be achieved by
(A) LAH (LiAlH,)

(B) NaBH,

(C) Zn/HC)

(D) S/HClI

16
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The root-mean-square speed at STP of molecules H,, N, O, and HBr are in the
order of '

(A)N,>0,>HBr>H,
(B) 0,>N,>H,>HBr
(C) HBr>0,>N,>H,
(D) H,> N2>02>HBr

Which of the following compound forms two isomeric oxims on reacting with
NH,OH?

(A) RCHO

(B) RCOR

(C) HCHO

(D) PhCOPh

3-phenyl propene on reaction with HBr gives (as a major product)
(A) C,H.CH,CH(Br)CH,

(B) C,H.CH(Br)CH,CH,

(C) C,H,CH,CH.CH, Br

(D) C H,CH(Br)CH = CH,

BaSO, is water-insoluble although it is an ionic compound because of
(A) high lattice energy

(B) high solvation energy

(C) lattice energy is more than solvation energy

(D) solvation energy is more than lattice energy

The atmospheric gas which cannot produce greenhouse effect is
(A) N,

(B) HO

(©) €O,

(D) O,

In acidic medium, the equivalent weight of K,.Cr,0, (Mol. wt. = M) is
(A) M

(B) M2

(C) M3

(D) M/6

The oxidation state of Fe in [Fe (H,0), NO] SO, is
(A) +1
(B) +2
(C) +3
(D) +4

17
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Number of G-bond, m-bond and lone pa}r (Ip) of electrons in acetic acid
molecule are

(A) o (8),m (1), Ip(8)
(B) o(8). (1), Ip (4)
(C) o(T), w(2),1p (4)
(D) & (7), (1), Ip (4)

Equivalent conductance of an weak acid at 01 M concentration is 100 times
less than that at infinite dilution. The degree of dissociation of the acid is

(A) 100
(B) 10
(C) 0:001
(D) ().0!

Role of ATP in bioenergetics is
(A) releasing energy

(B) absorbing energy

(C) transporting energy

(D) cor'nserving energy

Molar conductivities of H*, Na*, K* and Rb* ions in aqueous solution are in the
following order:

(A) H* > Na*=K*< Rb*
(B) H* > Na* > K*=Rb*
(C) Rb* > K* > Na*>H*
(D) H*> Rb* > K*> Na*

Chloride of a metal (M) of specific heat 0-16 contains 63-96% of chlorine.
The formula of the metal chloride is

(A) MCI
(B) MCl,
(C) MCl,
(D) MCl,

A solution of a metal salt gives a gelatinous white precipitate on treatment with
aqueous ammonia in presence of ammonium chloride. The precipitate on
treatment with strong NaOH solution, dissolves giving a colourless solution.
The metal ion in the salt is

(A) Ca*
(B) Al*
(C) Zn*
(D) Mg*

18
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Cryolite is added to alumina in the electrolytic production of aluminium for
(A) cryolite serves as the electrolyte  »

(B) cryolite does not react with the electrode materials

(C) cryolite lowers the melting point of alumina by complex formation

(D) cryolite lowers the melting point of alumina and increase electrical
conductivity of the molten mixture

Which of the following characteristics will always lead to a spontaneous
chemical reaction?

(A) AH = +ve, AS=+ve

(B) AH =+ve, AS=-ve

(C) AH=-ve, AS=-ve

(D) AH =-ve, AS=+ve

If the reaction

CH,COOCH, + H,0 [—;I-? CH,COOH + CH,0H
’ - 1

is carried out in (M/10) HCl and (M/10) H,SO,, the rates of the reaction (R) will
be related according to

(A) Rygcr # Rygso,

(B) Ry > Ry so,

(©) Ryer =Ry s0,

(D) Ry <Ry 50,

The cell constant (k) for an electrical conductivity cell having two electrodes
of area A placed at a distance of / is expressed by

(A)k=1/A
(B) k=1/A
(C)k=All
(D) k = 1/(A])

Among O,, NH,, CO and CH, the gas with highest root mean square velocity
at a particular temperature is

(A) CH,

(B) CO

(©) 0,

(D) NH,

19
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(A) H* > Na* = K* <Rb*
(B) H*>Na*> K* =Rb*
(C) Rb* > K* > Na*>H*
(D) H*>Rb™> K* > Na*
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(B) AH=4ve, AS=-ve
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H&
CH,COO0C O ———— CH,COOH + CH,OH
(] H] + H2 [mﬁg] H] * 3
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©) k=All

(D) k = 1/(AD)

@1 78 B2eem O,, NH,, COGa2 CH,~g3 310t T 353014 3 (37 (root mean
square velocity)-5=® =16 2=
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(B) CO
(©) 0,

(D) NH,
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