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A begker of radius 15 cm is filled with a liquid of surface tension 0.075 N/m. Force across an
imaginary diameter on the surface of the liquid is

(A) 0075N ® 15%x107N (Cy 225N D) 2.25x1072N

Two springs are joined & attached to a mass of 16 kg. The system is then suspended vertically from
a rigid support. The spring constants of the two springs are — K, & K, respectively. The period of
vertical oscillations of the system will be —

LK + K, A f&*‘i:
(A) BE\,IK, + K, (B) 8n KK,

© VK -K; oI\

The equation of a progressive wave can be given by
Y = 15 sin (660 mt — 0.02 7x) cm. The frequency of the wave is
(A) 330Hz (B) 342H:z (C) 365Hz (D) 660 Hz

A hollow cylinder with both side open generales a frequency ' in air. When the cylinder vertically
immersed into water by half its length the frequency will be

@A) T ® 2 © 3 o 1

Two stretched strings has lengths I and ‘21" while tensions are 'T' and '4T' respectively. If they are
made of same material the ratio of their frequency is

(A 2:1 B 1:2 C)y1:1 D) 1:4

When sound is produced in an Aeroplane moving with a velocity of 200 m/sec horizontally its echo
is heard atter IOWE seconds. If velocity of sound in air is 300 m/sec the elevation of the aircraft is
(A) 250 m ® 250V5m () 1250 m (D) 2500 m

Two tuning forks of frequencies n, and n, produces n beats per second. If n, and n are known, 1,

may be given by
n n

(A) —[f+nZ ®) n,n (©) n, £ D) —lf-—nz

A car moving with a velocity of 36 km/hr crosses a siren of frequency 500 Hz. The apparent
frequency of the siren after passing it will be

(A) 520Hz (B) 485Hz (C) 540 Kz (D) 460 Hz
Six molecules have speeds 2 units, 5 units, 3 units, 6 units, 3 units and 5 units respectively. The
rms speed is—

(A) 4.0 units (B) 1.7 units (C) 4.2 units (D) 5.0 units

Which one of the figures gives the tlemperature dependence of density of water correctly?

b
50° C 50°C 50° C 50°C
Temp ) Temp ) ‘?mp_ . Temp
Figures:  (A) (B) ©) (D)
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A bullet emerges from a barrel of length 1.2 m with a speed of 640 m/s. Assuming constant
accelaration, the approximate lime that it spends in the barrel after the gun is fired is —
(A) 4 ms B) 40ms (C) 400 ps D) 1Is

A body of mass 3 kg acted upon by a constant force is displaced by 's' meter, given by the relation

§= % t%, where t is in second. Wotk done by the force in 2 seconds is
8 19 5 3

The ionization potential of H atom is —13.6 eV. An electron in the ground state of a H-atom absorbs
a photon of energy 12.75 eV. How many different spectral lines can one expect when the electron
makes a downward transition?

(A) 1 ®B) 4 ) 2 D) 6

A piece of wood is floating in water. When the temperature of water rises, the apparent weight of the
wood will

(A) increase (B) decrease

(C) may increase or decrease {D) remain same

An experiment takes 10 minutes to raise temperature of water from 0°C to 100°C and another 55
minutes to convert it totally into steamn by a stabilized heater. The latent heat of vaporization comes
out to be —

(A) 530 cal/gm B) 540 cal/gm (C) 550callgm (D) 560 cal/gm

Which of the following substances has the highest elasticity?
(A) Steel (B) Copper (C) Rubber (D) Sponge

A wire is stretched under a force. If the wire suddenly snaps the temperature of the wire
(A) remains the same (B) decreases

(C) increases (D) first decreases and then increases
When the room temperature becomes equal to the dew-point, the relative humidity of the room is
(A) 100% (B) Zero% (C) 0% D) 85%
At what temperature will the rms speed of air molecules be double that at NTP?
(A) 519°C ®B) 619°C (C) 719°C (D) 819°C
The refractive indices of glass and quartz with resPect' to air are %and 15—2 respectively. The r.i. of
quartz w.r.t glass is
8 5 5 18
A) 5 ® 8 © 13 () 5

The radius of curvature of a concave mimor is 24cm and the image is magnified by 1.5 times. The
object distance is
(A) 20cm B) 8cm (C) 16cm (D) 24 cm

A point source of light is kept at a depth of 'h' in water of r.i 4/3. The radius of the circle at the
surface of water through which light emits is

3 V7 V3 7
(A) =h ®B) S h (€ —=h D) =h
V7 g 7 3

V’_

Four point charges each '+q' is placed on the circumference of a circle of diameter 2d in such a way
that they form a square. The potential at the centre is

4 4d a
@ 0 ® 3 © 7 ® o
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64 identical sphefes of charge q and capacitance C each are combined to form a large sphere. The
charge and capacitance of the large sphere is

(A) 64q,C (B) 16q,4C (C) 64q,4C (D) 16q, 64C

Space for
Rough Work

Lenz's law of electromagnetic induction corresponds to
(A) the law of conservation of charge

(B) the law of conservation of energy

(C) the law of conservation of momentum

(D) the law of conservation of angular momentum

Which of the following statements is correct?

(A) The rest mass of a stable nucleus is less than the sum of the rest masses of its separated
nucleons. , )

(B) The rest mass of a stable nucleus is greater than the sum of the rest masses of its separated
nucleons. :

(C) In nuclear fusion, energy is released by fusion two nuclei of medium mass (approximately 100
amu)

(D) In nuclear fission, energy is released by fragmentation of a very low nucleus.

A silicon and a germanium diode has identical physical dimensions. The band gap in silicon is larger
tlin that in germanium. An identical reverse hias is applied across the diodes.

(A) The reverse current in germanium is larger than that in silicon.

(B) The reverse current in silicon is larger than that in germanium.

(C) The reverse currents are identical in the (wo dindes

(D) The relutive magnitude of the reverse currents cannot be determined from the given data only.

A thin wire of resistance 4Q is bent to form a circle, The resistance across any diameter is
(A) 4Q B 29 ©) 12 D) 8Q

A battery of emf E and internal resistance ' is connected to an external resistance 'R’, the condition
for maximum power transfer is
A) r<R ® r>R © r=é D) r=R

The binary number 10111 is equivalent to the decimal number
A 19 B) 31 (C) 23 (D) 22

The angle subtended by the vector A =41 + 35+ 12k with the x-axis is

(A) Sin™ (133—) ® Sin” (—1‘—‘3)
(C) Cos™ (%) ®) Cos™ (%)

The velocity of a particle (v) at an instant W' is given by v = at + bt’, the dimension of b is
(A) L ® LT (€) LT ®) LT

The distance travelled by an object along a straight line in time 't' is given by S =3 -4t + 5%, the
initial velocity of the object is
(A) 3 umit (B) -3 unit (C) 4 unit (D) —4 unit

A pellet of mass 1 gm is moving with an angular velocity of 1 radss along a circle of radius 'I'
meter, the centrifugal force is
(A) 0.1dyne (B) 1dyne (C) 10dyne (D) 100 dyne

Two point objects of mass 1.5 gm and 2.5 gm respectively are at a distance 16 cm apart, the centre
of gravity is at a distance ' from the object of mass 1.5 gm where X' is
(A) 10cm (B) 6cm (C) 13¢cm (D) 3cm

3
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If the earth shrinks such that ils mass does not change but radius decreases to one quarter of its
original value then one compiete day will take.
(A} 96 hrs (B) 48 hrs . (C) 6 hrs D} 1.5 hrs

A Shell of mass 10 Kg is moving with a velocily of 10 Meter/Sec when it blasts and forms two
parts of mass 9 kg and 1 kg respectively. If the 1st mass is stationary the velocity of the 2nd is
(A) 1m/s (B) 10m/s (C) 100 m/s (D) 1000 mJ/s

Force required (o move a mass of | kg at rest on a horizonlal rough plane (coefficient of friction 0.1
and g =9.8 m/s?) is
{A) 098N (B) 049N (C) 98N (D) 49N

A rocket of mass 100 kg burns 0.1 Kg of fuel per second. If velocity of exhaust gas is 1 Km/Sec
then it lifts with an acceleration of

(A) 1000 m/s’ ®B) 100 m/s® (©) 10 m/s’ (D) 1 m/s*

The weight of a body on the surface of the carth is 12.6 N. When it is elevated to a height half the
radius of the earth its weight will be
(A) 28N B) 56N (C) 126N D) 252N

CHEMISTRY

2N HClI solutien will have same molar concentration as a
{A) 40N H,S0, B) 05N H,50, (C) 1.0 NH50, (D) 2.0N H,80,

One mole of methylamine on reaction with nitrous acid gives at N.T.P
(A) 1.0 litre of nitrogen (B} 22.4 litres of nitrogen
{C) 11.2 litres of nitrogen (D) 5.6 litres of nitrogen

Addition of sedium acetate to 0,1M acetic acid will cause
(A) increaseof pH  (B) decrease of pH
(C) nochangeinpH (D) change in pH that cannot be predicted

The electronic configuration 1s? 2s? 2p® 352 3p® 3d? represents a
(A) Metal atom (B) Non metal atom (C) Non metallic anion (D) Metallic cation

Unusually high boiling point of water is the result of
(A) Intermolecular hydrogen bonding

(B) Both inter-and intra-molecular hydrogen bonding
(C) Intramolecular hydrogen bonding

(D) High specific heat

In the reaction 3A — 2B, rate of reaction + €lB) is equal to

dt
L aa) _24m)
@ -3 g ® -3 &
d(A) 3 d(A)
© +2 75 © -5 &
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In a given shell, the order of screening effect is
(A) f>d>p>s B) s>p>d>f (C) f>p>s>d (D) p<d<s<f

A catalyst is a substance which

(A) Increases the equilibrium constant of the reaction
(B) Increases the equilibrium concentration of products
(C) Does not alter the reaction mechanism

(D) Changes the activation energy of the reaction

Which of the following expressions gives the de Broglie relationship?

® p=_ ® A= ©r=po @ im=>

The bond order in 0_2 10n 18
A 2 B) 1 (C) 2.5 D) 1.5

The R.M.S. velocity of an ideal gas at constant pressure varies with density(d) as

1 5
A —= ® d © Vd o) d
Vd

Solubility product of magnesium hydroxide at ordinary temperature is 1.96x107"". pH of a saturated
solution of magnessium hydroxide will be
(A) 10.53 B) 847 (C) 6.94 (Dy 347

If the volume of the vessel in which the reaction, 2NO(g)+0,(g)=2NO5(g) is occurring, is diminished
to one third of its initial volume, the rate of the reaction will be increased by (here, g = gas)
(A) 3 times B) 9 times (C) 27 times (D) 36 times

Without performing any calculation indicate the process from the following list for which change of
entropy will be positive

(A) Hyg) +11(z) = 2HI (g)
(B) HCI(g) + NHj(g) = NH,CI (s)

{C) NHyNO;(s) = N,O(g) + 2H,0(g)

D MgO(s) + Hy(g) = Mg(s) + H,0()
(s = solid, 1 = liquid, g = gas)

., 235 t 92 1.
The product P of the nuclear reaction 53U + oM —— P + 36 Kr + 3 o1 15

(A) 'SeSr ®) ' La (©) e Ba ©) 's6 Cs

The freezing point of water is depressed by 0.37°C in a 0.01 molal NaCl solution. The freezing
point of a 0.02 molal solution of urea is depressed by

A) 037°C ®) 0.74°C (C) 0.185°C D) 0°C
Which one of the following gives on ozonolysis both aldehyde and ketone :

(A) Me,C =CHMe B) Me,C =CMe,

(C) MeCH,—C(Me) = CMe, (D) MeCH(Me)-CH = CHMe
Benzoylation of phenol in alkaline medium is known as

(A) Friedel Craft reaction (B) Wurtz-Fittig reaction

(C) Schotten—Baumann reaction (D) Sabatier-Sandern's reaction

5
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Which one of the following compounds is most reactive towards nucleophilic addition?
CH;CHO, PhCOCH;,, PhCOPh, CH;COCH,
(A) (B) © @)

Distiilation of acetone with concentrated H,S0, gives
(A) diacetone alcohol (B) mesityl oxide (C) mesitylene (D) Propene-2-ol

RCH,CH,0H can be converted into RCH,CH,COOH by the following sequence of steps :
(A) PBr;, KCN, H;0* (B) PBr;, KCN, H,/Pt
(C) KCN, H;0* (D) HCN, PBr3, H;0*

The major product ‘P’ in the following reaction is
|

CH;CH=CH, ——— P

(peroxides)
(A) CH;CH, CH, I (B) CH; CH—CH,
(C) CH,—CH=CH, (D) CH,—CH,—CH,

| I I
| [ 1

Formation of cyanohydrin from a ketone is an example of
(A) Electrophilic addition (B) Nucleophilic substitution
(C) Nucleophilic addition (D) Electrophilic substitution

Which of the following will exhibit ¢is - trans isomerism?
(A) CH;Br—CH,Br (B) CBr; —CH, (C) CHBr=CHBr (D) CBr,=CH,

How many primary amines are possible with the formula C4H N?

(A) 1 B 2 © 3 D) 4
The IUPAC name of CH—CH = CH-C=CH is

(A) Pent-3-en-1|-yne (B) Pent—-3-en-4-yne
(C) Pent-2-en-4-yne (D) Pent—2-en-3-yne

A Iripeptide is written as Glycine-Alanine-Glycine. The correct structure of the tripeptide is
CH;

0 CH, 0 CH,
) NH” \n*’“NH“‘TJ L\NH/J\COOH (B) NHl,/Hr N KNHACOOH
0

CH O

0 CH, 0
© NHﬁ(N H"\[) kNH/\COOH (D) NH{H( NHW) kNH/\COOH
0 CH, O CH,

68.

Which of the following will produce only one product upon reduction with LiAlH,?
(A) CH; OCOCH,; CH; (B) CH;CH,0 COCH, CH;
(C) CH;CH,0COCH; (D) CH; CH,0 COCH, CH,CH,

6
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Which pair of the following gives effervescence with ag. NaHCO;?
CH;COCl, CH,COCH,;, CH,;COOCH;, CH;COOCOCH;
l I m v
(A) Tand I B) landlV (C) Nand 1T (D) landIII

Which of the following acids has the smallest dissociation constant?
(A) CH;CHF. CO,H ®) FCH,CH,CO,;H

Which one of the following pairs is obtained on heating ammonium dichromate?
(A) Nyand H,0 {B) N,O and H,0
(C) NOand H,0 (D) NOand NO,

Which one of the following processes is used for the manufacture of calcium?
{A) Reduction of Ca0Q with carbon

(B) Reduction of CaQ with hydrogen

(C) Electrolysis of a mixture of anhydrous CaCl, and KCl

(D) Electrolysis of molten Ca(OH),

Composition of azurite mineral is
(A) CuCO0,.CuO B) Cu(HCO,);.Cu(OH),
{C) 2CuCO0,.Cu(OH), (D) CuCO;. 2Cu(OH),

When KI is added to an acidified solution of sodium nitrite
(A) NO gas is liberated and 1; is set free (B) N, gas is liberated and HI is produced
(C) N,O gas is liberated and 1, is set free (D) N, gas is liberated and HOI is produced

Fe(OH); can be separated from AI(OH), by the addition of
(A) NaCl solution (B} dil. HCI solution
(C) NaOH solution (D) NH,Cl and NH,OH

Select the incorrect statement from the following :

(A) Ozone is used as germicide for the purification of air

(B} In ozone oxygen-oxyger bond length is identical with that of molecular oxygen
(C) Ozone molecule is angular in shape

(D) Ozone is an oxidising agent

The brown complex obtained in the detection of nitrate radical is formulated as [Fe(H;0)sNO]SO,.
What is the oxidation number of Fe in this complex?
(A) +1 B) +2 () +3 D o

Sodium nitrate on reduction with Zn in presence of NaOH solution, produces ammonia. Mass of
sodium nitrate absorbing one mole of electron will be
(A) 71750 g @) 10.625¢ (C) 8.000 g D) 9.8375g

In transforming 0.01 mol of PbS to PbSO,, the volume of "10-volume” hydrogen peroxide required
will be
(A) 11.2 ml (B)y 22.4 ml. (C) 33.6 ml (D) 44.8 ml.

An unknown element forms an oxide. What will be the equivalent weight of the element if the
oxygen content is 20% of the above compound by weight?
(A) 16 B) 32 (C) 8 (D) 64
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A0S 10 FitR @ot s Tie 10 e e walb ¢en RTFReR «1 Bfes zm 9 e e | &
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CHEMISTRY
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(A) 40NH,SO, (B) 05N H,S0, (C) 1.0NH,;50, (D) 2.0N H,80,

1 curel fReigs s A wiZhm wifcsa Rfdam NT.P. & o

(A) 1.0 &5R wfEriite= B) 22.4 5@ ARchE

(C) 11.2 &R ~iRLGe= D) 5.6 TR aRGitEs
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ﬁmmﬁwammmmﬁmmmm, (P steint 71 TR Gif% 76w @7 |
(A} Hi(g)+Li(g) = 2HI (g)
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v s =0 #wd P Z=
HI
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0 C 0 CH,

Tivd @l LiAIH, 11 Renfie e aeib w1 ffemrers »md Seom 23
(A) CH; OCOCH; CH, (B) CH;CH,0 COCH, CH;
(C) CH,CH,OCOCH, (D) CH;CH,0 COCH, CH,CH,
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(D) *Ife Ca(OH), < wive R

(A) CuC0;.Cu0 (B) Cu(HCQO,),.Cu(OH),
(C) 2CuCO;.Cu{OH), (D) CuCO;. 2Cu(OH),
wfHge cnflars w2516 et KI @t ¥

(A) NO ™ Sge 37 9k 1, T6 W
(B) N, Sg® 27 @3} HI Beslm T3
(C) N,0 i Sygs =7 @2 [, T& =
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G Te] HRT PS¢
(A) +1 ® +2 (©) +3 ®) 0

NaOH a0 B+{{¥f$1® Zn @3 9181 NaNO, 97 Renatem wta sinfRgl Sesta 231 a% (e BEege
ORI CCAN ARGHT =9 2|
(A) 7.750 1. (B) 10.6252. (C) 8.000 & . (D) 9.87541.
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