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PHYSICS AND CHEMISTRY

1. Ablack body at high temperature emits radiations of
I (B) small wavelengths

(A) large wavelengths ' :
(C) one fixed wavelength (D) all wavelengths

2 A man first moves 3 m due east, then 6 m due north and finally 7 m due west,
then the magnitude of the resultant displacement is: [ i
; LA

A) Ji6 (B) V24
© V32 D) o4

3. Which of the following distance-time¢ graphs represents one HiEsiona
uniform motion?

@ | (®)
Lt
=} —
x X rd
(C) T (D) T ’//, | A\
# '..1: -
S il — 1
4. A bullet fired from a gun at sea level rises to a maximum height of 10 m.

When fired at a ship 40 m away, the muzzle velocity should be

(A) 20 m/s (B) 15m/s
(C) 16m/s (D) none of the above

5. When a bicycle is in motion but not pedaled, the force of frict;
: y riction exerted by
the ground on the two wheels is such that it acts: 4

(A) In the backward direction on both the wheels
Eg; Et:a]f f{gw.vard direction on both the wheels
¢ forward direction on the front wh i - back
direction on the rear wheel L
(D) None of the above

N e —

When a carpet is beaten by a stick, the dust particles drop down according to

(A) Newton's 1* Law of motio :
n 2™ L '
(CY Newton'e 197 aee RS EE? !\!ﬂWl[}l‘l 5 -L AigFmotion



7 A bomb of mass 16kg at rest explodes into t\_\;ﬁ'pienes'nf masses 4kgf;1:1:g
3 lZIkg.' The velocity of the 12kg mass is 4 ms . The kinetic energy o
other mass is

Ny A) 144] (B) 288J
) Ec;z.m (D) 2687

‘ 8. Two SHM x=asinwt and y'—jbcusmrdimcted along x and y axis
e respectively are acted on particle. The path of the particle will be a

(A) ' Circle (B) Straight line
& 5 (C) Ellipse (D) Parabola

9.  IfS is stress and Y is Young's modulus of material of a wire, the energy
stored in the wire per unit volume is

(C) 2v/s? (D) S/Y

5
¥

1

o (A) 28%Y ®) sy
ﬁw
.J 10. A cat while jumping from one wall to another makes use of the Law of
- 2 (A) conservation of linear momentum

3 (B) conservation of angular momentum

N (C) conservation of energy L

M (D) None of the above :

¢ 1. 'l"wo aitgple pendulums of lengths 0.5 m and 2 m r_espectively are given small
“ linear displacements in one direction at the same time. They will again be in
I":[;:pﬁme when the pendulum of shorter length has completed...... . .. oscillations.
W X
o (4) 5 ®) 3
il ,
22 G 1) e D) 2

12, The electromagnetic waves in the range of wavelength 3 mm to 100 cm are
used in general for the purpose of satellite communication. :
frequency range is The corresponding

&
% gﬂmﬁzﬁghﬁzﬂz (B) 300 MHz to 10° MH2

(D) 3 MHzto 10° MHz

- According to Maxwell, a changing electric field with respect to time produces
' (A) electric current

, (B) emf
(C)  magnetic field (D) radiation pressure

AN TR TS
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14,

15.

16.

17.

18.
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Find the electric field strength if the potential of field depends upon x, y
coordinates as ¢ =a(x* - y*)

{A) = 2a1ﬂ11 + yz {B) E =a. ||_,'|;‘I +4 yl
©) E=%Jx1+y’ (D) E=a

x4yt
A thin non-conducting ring of radius » has linear charge density ¢ =g, cosé,

where ¢, is constant and @ is angle at the centre from the diameter of

maximum charge density in the anticlockwise direction. Find electric field at
centre of ring.

qﬂ *?n
AN = i {
(A) & (B) dg,r
o o
© 3.5 ®) 2

Calculate the self potential energy of a charge ¢ distributed over the surface of
a hollow sphere of radius R

z

q q
A
o 8&, ®) 45,R
g q’
2 D
© TR ®) =R

A charge moving with velocity v in X direction is subjected to a field of
magnetic induction in the negative X direction. As a result the charge will

(A) remain unaffected

(B) start moving in a circular path Y-Z plane —
(C) retard along X-axis

(D) move along a helical path around X-axis

The frequency of the e.m. wave which is best suited to o

b : f

radius 3 x 10™*cm is of the order of: serve a particle f}

(A) 107 ®) 10" iy x
() 10"

(D) 10"
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pacestip, th. sk appears pitch dark. This is due to:

l (A) absence of atmosphere in neighbt)t‘lrhmd .

1' (B) light from sky is absorbed by medium s:ul'_roundlng im 4

| (C) the fact that at height, the sky radiations are only infrared and.
ultraviolet

(D) the fact that human eye becomes blind from blue colour

20. How will an image produced by a lens change, if half the lens is wrapped in
black paper?

(A) there will be no effect

(B) the size of image will be reduced to one half
(C) the image will disappear

(D) the brightness of the image will be reduced

21.  In the case of optical fibres, the outer cladding materials compared to the core
materials of the fibre has
(A) !he same refractive index (B) higher refractive index
(C) imaginary refractive index (D) lower refractive index
22. Raysof ligl_lt having a wavelength A are diffracted at an angle & while passing
through a single slit of width d. The condition for the first order minimum is
(A) cos@=Ald (B) sin@=4/d
(C) tanf=21/d (D) sin@=21/4d
23.  When a ray of light travels from one mediu i
quantity that does not change is the P medium, the physical
(A) Velocity | (B) :
F
C) Wavel requency
(C) avelength (D) Amplitude
24,

Depth of clear water in a well is 5.5 man

1.33. Viewing from the top, the bottom of d the refractive index of water is

the well dppear
(A) 1.37 m shifted g
(C) 2.65 m shifted uE (B) 1.37 m shi

fted d i
(D) Same as 5 Y i derth

.5 m in depth

" ﬂf 1 LTy 1
bkl dua i the sodium ‘p line at 588.99nm and at 589 59 nm is
(A) Spin-spin interaction

(€)  Tensor interactign (B)  Spin-orbit interaction
(D) Coulomb Interaction
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26.  Generally the temperature of a distant star is estimated using

(A) The luminosity measurements

(B) The red shift measurements |
(C) Doppler broadening of spectral lines
(D) Absorption spectra

27.  Dark lines in the solar spectrum are known as

(A) Fresnel's Lines (B) Emission Lin? 5
(C) Balmer Lines (D) Fraunhofer Lines
28.  The pressure and kinetic energy of ideal molecular gas numerically is related
as
2l
(A) P=E (B) P=—E
(€) P (D) P=2E
=2 3
29.  The total number of helium atoms in 1 gm of Helium gas would be close to
(A) 3x10% (B) 6x10%
(©) 12x10% (D) 6 10"
30. 5 litre of water at 80° C is to be cooled down to 20° C by mixing cold water at
0°C. How much of the cold water is required? ’
(A) 1.5 Iilre (B) 3.0 litre
(C) 15.0 litre (D) 5.0 litre
31. A system consists of three coins. Tossing all the three coins <
1 2 : Ins simultaneous]
results into two coins heads up. What is the entropy of the system? i
(A) kin3d (B) kiné
(C) kin2 (D) zero
32, The_mlaﬁ?nship between the current density J and the electric field E given
by J =0E equivalently represents
Eré; EIHIWEHS’ Law (B) Ohm’s Law
oulomb’s Law (D) Gauss's Law T
33.

Select the expression representing a correct De Morgan’s theorem

Q) AF¥B=H+B
© A+B= 4o R

{D] A+B=A+B | I o T

(B) 43B=7eB SR A B AR



36.

37.

38,

35.

1)

e ¥ 'S J
. W "
WWWE CLISA

enclosed by the pa
A) Biot-Savart's Law (B) Gauss’s‘l.,aw of magnetostatic
EC; Ampere's circuital Law (D) Faraday’s Law

Mean square radius of a uniformly charged sphere of radius R is given by

1 , E 2

(A) -iR’ (B) ok
4

© R D) &

When a diamagnetic substance is brought near north or south pole of a bar
magnet, it is

(A) attracted by the poles
(B) repelled by the poles
(C) attracted by north pole and repelled by south pole
(D) repelled by north pole and attracted by south pole

A copper rod of length 1 is rotated about the end perpendicular to a uniform

magnetic field B with constant angular velocity @. The induced emf between
its ends is:

(A) Bl (B) —;—Baﬂ’
| Bw B
(©) S (D) —:’]-

A bar magnet is oscillating in earth’s magnetic field wi i
. A . th L
happens to its period and motion if its mass is’quadruplad? R Wia:

(A)  Motion remains simple harmonic with new per:

_ Ins si od = T/2.
(B) Motion remains simple harmonic with new ﬁud =2T.
ECD; Motion remains simple harmonic with new period = 4T.

Motion remains simple harmonic and the period stays nearly constant.

A 25 W =120 V bulb and 100 W —

120 V line. The bulb S 120 V bulb are connected in series across

brightly will be:
(A) 25W-120V
© B
both will have same brightne
(D) neither will give any hﬁﬁm;
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40.  The difference in frequencies of series limit of Lymen series and Balmer series
is equal to the frequency of the first line of the

(A) Lymen series (B) Balmer series
(C) Paschen series (D) Brackett series

41.  An electron with kinetic energy 5 eV is incident on a hydrogen alom in its
ground state. The collision

(A) may be completely inelastic (B) must be completely inelastic

(C) may be partially inelastic (D) must be elastic
42.  In the following nuclear reaction,C" —», B" + 4’ + X . What does X stand
for? A ~ §
@it
(A) aneutron (B) a neutrino
(C) anelectron (D) a proton

43,  Moseley’s Law shows a linear relationship between

(A) The characteristic X-ray frequency and the atomic number

(B) The characteristic X-ray frequency and the atomic mass number

(C) The square root of the characteristic X-ray frequency and the atomic
number

(D) The square of the characteristic X-ray frequency and the atomic mass
number

44, The dimensions of Planck’s constant is the same as that of

(A) Power (B) Frequency
(C) Energy (D) Angular momentum

45.  If a nucleus 27X undergoes S~ decay, then the daughter nucleus ¥ will

have (A4, Zq) as =
(A) (4,2 (B) (4-1,Z+1)
(C) A Z+1) (D) (4, 2-1)

46.  Though the value of Planck’s constant, & is very small (~ 107Js), it is
important in all the quantum processes. If we consider this value to be zero
then we are dealing with :

(A) Quantum Theory of gravitation
(B) Relativistic quantum theory
(C) Super symmetric theory
(D) Classical theory

]
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56.

57.

58.

59.

61.

62.
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He established the law in 1885 which states that the rate of diffusion in any

direction is proportional to the concentration gradient of the solute in that
direction. Who was he?

(A) Graham

(B) Robert Austen
(C) Hevesy

(D) Fick
In the case of a soap bubble the pressure inside must be

(A) equal to that out side

(B) greater than that out side
(C) smaller than that out side

(D) Y% of the atmospheric pressure

An earth bound satellite has time period of 90 minutes. Assuming the orbit to
be circular, the satellite must be at an altitude of

(A) 800 km

(B) 963 km a
(C) 3500 km

(D) 272 km

The Young’s modulus of three different materials A, B, C satisfy the relation

Ya >Yp and Y¢ >Y,. The most elastic material among the materials A, B, C
is

(A) material B

(B) material A
(C) matenial C

(D) material A and C

As a car starts to move from rest with acceleration 1.4 m/s’, another car

moving with a constant speed of 12 m/s passes in a parallel lane. At what time
span the first car can over take the second car?

(A) 17s

(B) 20s
(C) 1345

(D) 1245

The critical value of this number decides the transition from the laminar flow
to tubular flow of a liquid.

(A) Mach number

(B) Bemoulli’s number
(C) Reynolds number

(D) Stokes number

The energy rﬂ‘lui}‘ed to increase radius of a soap bubble from 1 cm to 2 cm is
(The surface tension is 30 dyne/cm):

(A) 240merg (B) 720merg
(C) 480merg

(D) 840x erg

Eight eEquat drup? of water each of radius r = 2 mm are falling through air with
a terminal velocity of 16 cm/s. The eight drops combine to form a big drop.
The terminal velocity of big drop is:

(A) 16 m/s (B) 32m/s
(C) 64m/s (D) 48 m/s ¥

- Lh)
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63.  If intensity of sound wave is increased nine times, then by what factor the
pressure amplitude of the wave is increased?

(A) 3 (B) 6
©) 9 (D) V3

64. Two tuning forks have frequencies 450 Hz and 454 Hz respf:cﬁﬁ‘rl}’-_ On
sounding these forks together, the time interval between successive maximuim

intensities will be _
1 [1._«'_: L B) l 1 ] é La"-l :I f _l:’
(C) 1s (D) 2s T \

65. A body initially at 80°C cools at 64°C in 5 min and to 52°C in the next 5 min.
The temperature of the surroundings will be:

(A) 16°C (B) 8°C
(C) 4°C (D) 12°C

66.  Ina container having water filled upto a height h, a hole is made in the bottom.
The velocity of water flowing out of the hole will be

(A) proportional to h (B) proportional to h?
(C) proportional to h* (D) independent of h

67.  Lissajou’s figure obtained by combining x = Asinw¢ and ¥=Asin ( m;+£J

will be:
(A) an ellipse (B) acircle
(C) astraight line (D) a parabola

68, A man standing symmetricall :
) y between 11 : 5
hears a series of echoes at intervals of m.palltf"&thzl o Claps hls. hands and
m/sec then distance between two cliffs is; of sound in air 15 340 .

\ (A) 340m :
C
§€)1 980m (D) 270m

A closed organ pipe and an open '
- 0 I 1
in frequency. Their lengths S ra'mﬁh- PIpe have thej; first overtone identical
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70.

71,

72.

73.

74.

73.
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Compressed air coming out of punctured football become cooler because of

(A) adiabatic compression (B) Joule Thomson effect
(C) isothermal expansion (D) energy dissipation

Of the following which one has the highest specific heat?

(A) Aluminium

(B) Copper
(C) Water

(D) Hydrogen

A bimetallic strip consists of brass and iron. When it is heated it bends into an

arc with the brass on the convex and iron on the concave side of the arc. T'lus
happens because:

o

F
(A) density of brass is more than that of the iron
(B) brass has higher specific heat capacity than iron

(C) brass has higher coefficient of linear expansion than iron
(D) None of the above

The source and sink temperature of a Camot engine are 400K and SGﬂK
respectively. What is the efficiency?

™
(A) 100%

(B) 75%
(C) 33.3%

(D) 25%

By opening the door of a refrigerator which is inside a room for one hour, you
can

(A) cool the room to a certain degree

(B) cool the room to the temperature inside the refrigerator
(C) warm the room slightly

(D) neither cool nor warm the room

In Searle’s method for finding conductivity the temperature gradient along the
bar 1s

(A) greater near the hot end '
(B) greater near the cold end
(C) the same at all points

(D) increases as we go from hot end to the cold end

76. WValence bond theory is unable to account for

(A) the para-magnetism of oxygen molecule
(B) the ionic character of sodium chloride

(C) the covalent character of chlorine molecule
(D) the structure of ammonium chloride



—
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(C) toall systems at equilibrium
78.  The boiling point of
(A) Nitro group at para position behaves in a different way from that in
the ortho-position . _
(B) intra molecular hydrogen bonding exists in para-nitrophenol
(C) there is intermolecular hydrogen bonding in para-mltmpheml |
(D) para-nitrophenol has a higher molecular weight than ortho-
nitrophenol
7. CHCONH, 2% , 5  Nalaloohol o (oo .
'i %
. (A) Benzalaniline (B) Aniline
b, ;- (©) Benzylamine , (D) Benzanilide
- v
~ Gely

|.II
" 80 Adilute solution of Na,SOy is electrolyzed using Pt electrodes. The products
y at the anode and cathode respectively are

(A) Ozand H, (B) $:04* and Na*
 * (C) O;and Na* (D) S$;04* and H,
g1. Th;; total number of ions present in a solution of potassium hexacyanoferrate
(I11) is
(A) two )
(C) four " g

(D) five

82. 536 gram of a metal displaces from an acid | 120
The equivalent weight of the metal is <% mLof hydrogen at NTP.

Al (A) 268 B) 1072
(C) 536 ({g; 53.6
The solubility product of A is 1. o
in boiling water is e

at373 K. The solubility of AgC]

(A) 118 g-molflitre 0.118 g-mol/l
(C) 118 %1072 g-mollitre ((g?) I:IE xglﬂ"‘ g:::lﬂitm
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The Garbox}rlic gl'{)up- in an

; organic acid can be replaced by hydrogen by
heating the acid with b i . o At

R - 5

(A) Zinc and hydrochloric acid

(B) Hydrogen in the presence of nickel
(C) Soda lime

(D) Bromine and concentrated aqueous alkali

85.  Glucose is a (an)

(A) Aldohexose (B) Aldopentose
(C) Ketohexose (D) Ketopentose
86. The temperature at which the vapour pressure of a liquid equal to the
atmospheric pressure is
(A) boiling point (B) freezing point
(C) absolute temperature (D) depression of boiling point

87. An element has two main isotopes of mass numbers 85 and 87. Their
abundance are 70% and 30% respectively. The atomic weight of the element

is therefore,
(A) 86 (B) 85.6
i (C) 855 (D) 86.5

88. Given that K, for HF is 6.8 x 10™. The value of Ky, for F™ is Hiy =

(A) 1.5x107" (B) 6.8x107" 4 &n
(C) 10x107" (D) 6.8x107" / '

*T &

89. An isomer of ethyl alcohol is

(A) Methanol (B) Dimethyl ether
(C) Diethyl ether (D) Glycol

90.  Vulcanization of rubber is the process in which rubber is heated with

(C) sulphur (D) oxygen
91.  The half-life period of a radioactive sample is 2 hours. If we start with 18
f o8 the sample at 8 AM, how much of it will remain at 4 PM?

e @) 0sg (B) 025g
. © oaxsg (D) 0.0625 g

TR
E gl e B i
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35 of M% iéhlﬁﬂ );af’a 0.100 M solution (C 121'1332‘5.?!:ﬁ L

molar mass 342 g/mol) !5 &
(A) 2 mol (B) 0.2 mol “|
(C) 0.02 mol (D) 20 mol i
93,  Amount of CO, formed during the complete combustion of two mule;sj of
ethanol is -
(A) 44¢g (B) 88g
(C) 176¢ (D) 176g
94, "The reducing agent in Clemmensen reduction is
(A) LiAIH, (B) Zn/NaOH
(C) Nalethanol (D) Zn-Hg/HCI

95.  The percentage of nitrogen content in urea is

(A) 26 -~ (B) 36 B 1 wL
(C) 46 (D) 56 ({7 ' V!
96.  If the pH of the solution is 3, then [OH] will be 7
v (A) 5 B) 9
K (€ 1x107 (D) 1410
97. The substance in which Phosphorus is in the +3 oxidation state is

(A) Phosphorus acid % (B) H i
BN ypophosphorus acid
(C)  Ortho phosphoric acid (D) Metalphosphoric acid

K
98. A chemical reaction is said 1o be equil

e ibrium when
Wy i

actic acid can be obtained by the oxidation of

Propylene glycol S
"‘“‘Tﬁ%ﬁ?da eyanohydrin g“; ;*bmmﬂpmmomc acid | o)

one of the above
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100. Denaturation of protein is due to

(A) oxidation of protein
(B) dissolution of protein

(C) h:_,ufdmlysis of protein into amino acids
(D) disruption of three dimensional structure

101.

Which one of the following elements is the main metallic constituent of
haemoglobin?

(A) Aluminium

(B) Copper
(C) Iron

(D) Magnesium
102. K3 [Al(C204)3] is known as

(A) Potassium alumino oxalate

(B) Potassium tris(oxalato)aluminate (I1T)

(C) Potassium aluminium(I1l) oxalate

(D) Potassium trioxalato aluminate (IV)
103.

An increase in pressure shifts the position of the equilibrium in the direction in
which

P L |
(A) There is an increase in volume

(B) There is a decrease in volume
(C) There is no change in volume
(D) There is an increase in the number of molecules

104. A compound A of molecular formula C,,H,O on reduction with zinc

amalgam and HCI gives diphenylmethane. Hence compound A is

(A) Diphenylcarbinol

(B)  Benzophenone
(C) Acetophenone

(D) Phenyl hexyl ketone

-

105. According to Bronsted concept, acid is

(A) proton acceptor

(B) proton donor
(C) electron donor

(D) electron acceptor

106. Which of the following species has a pyramidal shape?
(A) PCh (B) SO,
(C) CO™ (D) NO;
107. In very dilute hydrochloric acid, the solubility of silver chloride 4
F
(A) Increases f
(B) Decreases

i
- (€) Remains unchanged :
(D) Changes only to a negligible extent

Sk
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i B et (B) Potassium ferriccyani
EA) Pﬂtﬂsslnm]n fam_cyamd; B \ganate

1ZZAaro
109. Which one of the following compounds does not undergo Cannizzar

reaction?
(A) HCHO (B) CgHsCHO
CH: [
|
(C) HiC CCHO (D) CH;CHO
I
CH;

110.  For strong electrolytes, as dilution increases the equivalent conductance

(A) increases
(B) decreases
(C) remains constant

(D) may increase or decrease depending on electrolyte

111.  CsBr crystallizes in a BCC type structure.

The density of CsBr crystal is
4.24gcm ™. The probable unit cell length is

(A) 437 nm (B) 437 pm

(C) 437 um (D) 437 mm
112, Which of the following has zero dipole moment?

(A) CHyCl (B) BF;

(C) NF; (D) ClO,

113, An organic compound (CsHs) on hydrg i
. | Eenation gave CsHy;. The original
compound (CsHy) on ozonol
ey ) e 0lysis gave formaldehyde ang 2-ketopropanal, The

| (B)  2-methy]-] 3. i
(©) I-methyl-13-butadiene @) ‘nbne Tgﬂm’ihﬁt: %
The order of acidity of alcohol, carboxylic acid ang phenol is

carboxylic acid > alcohol > phenol
alcohol > phenol > narhbxy!?c n:?d
carboxylic acig > phenol > alcohg)

phenol > carboxylic acid = alcohol j,‘
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115. When hydl_'nchluric acid is exactly neutralized by NaOH solution which one of
the following groups represents most accurately the ions which are present in
the neutral solution?
(A) Sodium ions and chloride ions (Na* and CI")
(B) Sodium ions, chloride ions and hydroxide ions (Na',Cl"and OH" )
(C) Sodium ions, chloride ions and hydrogen ions ( Na',Cl and H*)
(D) Hydroxyl ions and HED{OH' and H,O+)
116. The value of the equilibrium constant of the following reaction is 10
HA + B &+ BH' + A"
The value of the forward rate constant is 10, The rate constant for the
reverse reaction is
(A) 10 B) 10°
© 10° (D) 10’
1 57 2

The Rate of a reaction is given by Rate K [A] [B]>. The concentration of A
and B are doubled, then the rate will be

(A) The same as the original concentration
(B) Twice of the original rate

(C) Eight times the original rate

(D) Six times the original rate

118. Methyl isocyanide on reduction gives

(A) Methylamine (B)

Ethyleamine
(C) Dimethylamine

(D) Trimethylamine
119. Phenol is converted into salicylaldehyde by one of the following reactions

(A) Riemer-Tiemann reaction (B) Kolbe synthesis
(C) Kolbe Schmidt reaction

(D) Scotten-Baumann reaction
120. The ionisation constants of aniline, diethylamine and ammonia are

4.2x107"°,1.76x10” and 9.6x10™ respectively. The increasing order of
their base strengths is

(A) Aniline < ammonia < diethylamine
(B) Aniline < diethylamine < ammonia
(C) Ammonia < aniline < diethylamine
(D) Ammonia < diethylamine < aniline
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121.  Which of the following has the least number of molecules’

A) 112 litres of SO, at STP (B) 1molof SO gas
ECg 1 x 10> molecules (D) 5.6 litre of SO, at STP

122. The De Broglie wavelength of a stone of mass lﬂgram moving with a velocity
of2x 107 ms ' if ‘h’ is taken as 6.6 x 10~ MIcg,m

(A) 33x10% (B) 3.3m
(C) 33x108ny (D) 3.3nm
123, Formic acid reacts wi

ith ammoniacal silver nitrate to form

(A) Metallic silver

(B) Silver acetylide
(C) Formaldehyde

(D) Acetaldehyde

124, The number of isomers possible for hydroxybenzoic acid is
(A) one (B) two
(C) three (D) four
125 The ratio between the root mean squa i
at 800K is arevelogity of By at 50 K and/thas of O,
(A) 16 (B) 8
€ 1 @ L

ok ok



