


4. In a vertical spring mass system If stretching in

spring at equilibrium near earth surface is xo then
the extension in spring at a height 1600 km from
earth surface is (radius of earth R = 6400 km)

5

M 6% @ =
155

ST 4 aﬁ

A block of mass 5 kg is hanging over an ideal
pulley through a string (ideal). The other end of
the string is pulled by a constant force F such that |
the kinetic energy of the block increases by 5 J in
1s. If the block is pulled from rest then (take

g = 10 m/s?)

(1) Tension in the string is 50 N

(2) Work doneby Fis5Jin 1s

(3) Work done by gravity on block in 1s is -5J
(4) Tension in the string is 57.07 N

Four particles A, B, C and D are situated at the
comners of a square of side d. They start moving
with same speed v along the sides of square in
same sense. Then their relative wvelocity of

d
after t=—is
approach after od

(1) 7"’-2- 2) v

v
3) = (4) 0

(3) 5

A solid cylinder of radius R is kept at rest on a
smooth horizontal surface. A horizontal force Is
applied to move the cylinder under pure rolling.
Then height of force from horizontal surface is

R
(1) R (2) 2
@ 4) 2R

A uniform rod of mass m and length / is hanging
vertically at one end as shown in figure. A bullet

of mass % fired with velocity v strikes the rod in

the middle and sticks to it then angular velocity of

rod about hing just after being hit is

10.

[

m, |
2v 6v
(1) Tl (2) v
v v
(3) el (4) T

A thin rod of length 3/ and mass 3m is bent as
shown in figure. Then moment of inertia of the

given structure about an axis passing through
point O and perpendicular to the plane containing

rod is

; [
0
P
() T @ m?
17 2 3 2
(3) 12ml (4) zmr

The potential energy function in one dimension Is

given as shown in figure. If total energy of the
particle is 5J. Then in the region from x; 1o x2, the

value of its kinetic energy will be




11 In the shown figure the maximum value of

honzontal force F for which both the blocks move
together without slipping between them is (take
Q= 10 nvs?)

-9

n=03

n=02
(1) 25N (2) 30N
(3) 35N (4) 40N

12. A rope can with stand the 120% weight of a

13.

14.

monkey tries to climb up along this rope. The
maximum acceleration of monkey on the rope

such that the rope does not break is
(take g = 10 m/s?)

(1) 10 m/s? (2) 12 m/s?

(3) 2 m/s? (4) 1.2 m/s?

If the inverse square law of gravitation becomes
an inverse cube law of gravitation, then the
following statements

(a) The planet will have an elliptical orbit
(b) The planet may trace a circular orbit

(c) The path of projectile near the earth surface
Is parabolic to a greater extent

Then the incorrect statement(s) is/are
(1) (a) only (2) (a) and (b) only
(3) (b) and (c) only (4) All

A uniform wire of length / and mass m is

suspended from the ceiling and a block of mass
m is suspended at the other end of wire. If A is

the area of cross section of the wire, then

(1) Tensile stress at any cross section of the wire
. 2mg

i —

A

(2) Tensile stress at any cross section of the wire
IS Zero

(3) Tensile stress in wire at the point attached to
2mg

the ceiling is

(4) Tensile stress at any cross section of the wire is

2 mg

15. A solid cylindrical body floats along its length in

16.

1f.

18.

water with half of its height submerged. In the
same way if it floals with one fourth of height

submerged in an oil then the density of oil
(in g/em?) is

1
M 3 (2) 4

1
(3) 2 (4) 2
The accuracy in the measurement of length
50 cm of a simple pendulum is 1 mm. If time
period of 2s is determined by measuring the time
of 50 oscillations using a watch of resolution 0.2s.
The percentage error in the determined value of g

IS

(1) 0.2% (2) 0.3%

(3) 0.6% (4) 0.4%

Equation of a plane progressive wave is given by
y = 1.2cosx(t + 2x). If this wave is incident on a
denser medium and reflected from it such that
1

= of
3

the incident wave then equation of the reflected

wave is

amplitude of this reflected wave becomes

(1) y=0.4sinxn(t+ 2x)
(2) y=-0.4sinn(t- 2x)
(3) y=-0.4cosn(t+ 2x)

(4) y=-0.4cosn(t- 2x)

A traveling wave pulse is given by
10
= where symbols h
y 2+ (X307 y ave their usual

meanings; x, y are in meter and f is in second,
then

(1) The pulse is travelling along + ve y — axis
(2) The pulse is travelling along — ve y - axis
(3) The amplitude of wave pulse is 10 m

(4) The velocity of wave pulse is 3 mv/s

(3)



19. For a particle executing S.H.M with amplitude A, | 23, It P |g pressure, V Is volume, K Is Boltzmann

the position varies with time according to the constant and T Is absolute temperature
following graph. The coresponding position o1/ of gas,
equation with time is given by then the quantity = gives

(1) Molecular mass of the gas

(2) Kinetic energy of the gas

(3) Number of molecules of the gas
(4) Number of moles of the gas

24. In the given figure if AUs and AUz be the change
in internal energy in processes A and B

(1) x = A sinot ; respectively then
(2) x=A + B sinot e
1 B
(3) x=B + A coswt
(4) x =B + A sinot * A
b a - “ﬂ

20. A particle is executing S.HM along x-axis >V

with origin as the mean position. If velocity v of (1) AU1 + AU2=0

the particle is related with position x as

92 = 36 — x2 then time period of the oscillation (2) Net heat Wl D e A N

will be process A + B

(3) Total work done by the system is positive in
(1) 3s (2) 3ns the process A + B
(3) 6s (4) 6Bns (4) Both (1) and (2)

21. Equal mole of nitrogen and helium are mixed. | 25. The temperature of a body falls from 52°C to
The ratio of speed of sound in the mixture to that 44°C in 4 minutes when placed in a surrounding
in nitrogen is of constant temperature 18°C. The time taken for
: 5 TE the temperature of the body to become 40°C is
(1) 16 (2) J; (1) 5 min (2) 2.5 min

- . (3) 4 min (4) 2 min
(3) T3 (4) 3 26. A hydraulic lift used to lit a stone of mass
1000 kg is as shown in figure. If A1 = 10 cm? and

22. A gas is contained in a vessel of volume W at a Az = 2m? then the minimum force F required to lift

pressure Po. If the gas is to be pumped out by a the stone is (take g = 10 m/s?)

suction pump of stroke volume V then number of
moles of gas remained in the vessel after two
strokes is (where, R is gas constant, T is constant

temperature of gas)

PoVy Py
(1) 00 __ (2) 070
RT(V, +V) RT(V, +V)
(1) 5% 10°N (2) 5% 10*N
PV, AV
(3) 29 __ () et - (3) 5N (4) 50N
oY) (o +V) 27. 125 identical and nearly spherical rain drops are

falling through atmosphere vertically with a
terminal speed of 2m/s. If these drops coalesce
to form a big drop, then terminal speed of the big

drop is

— —

(4)



28.

29,

30.

31.

(1) Snvs (2) 50 nvs
(3) 25 nvs (4) 125 nvs

The following graph shows the variation of
maximum  kinetic  energy (Kmax) of the

photoelectrons emitted versus frequency () of
incident

radiation in an experiment of
photoelectric effect. The stopping potential of the
surface for the incident light of wavelength
4133.33A is nearly
(eV)

|

T Ex10" — f(Hz)
(1) 10V (2) 0.5V
(3) 30V (4) 25V

In a series LCR circuit WithR=100Q, L = 1H and

C = 101 uF connected across a variable
frequency 220 Vv ac supply then the resonant
frequency and the coresponding average power
transferred to the circuit in one complete cycle at
resonant frequency will be

¥ 50 Hz, 4840 W  (2) 6Hz, 4800 W
(3) 50Hz,2000W  (4) 60 Hz, 4000 W

Two hollow concentric spheres have radii a and 5
(2 < b) canrying charges +Q and ~Q respectively.
The potential difference between their surfaces is
9 V. Now the outer sphere is given a charge of
-2Q then the potential difference between their
surfaces will now be

(1) 10V (2) 25V

(3) 5V (4) 20V

Electric potential (V) in a region varies with x co-
ordinate as shown in figure. If Ei, Ez, B3, and E;

are magnitude of fields for the shown regions
then

32.

33.

34,

39.

__—_—_-—-___—_____
() Ev>Ea>Es>Ea  (2) Bys Ey5 By > Ey

) E4>EamEa>Ey (4) E4>Es=E > E;

Apmnrmackcuitiinlhmlnnwr-.m
current in 2 Q) branch is '

; 6V
(1) 1A (24 A
(3) 0.5A (4) 0A
In the following n-p-n transistor amplifier circuit
B =100. The Vce and Vee of the transistor is

(1) 3V, 0.1v (2) 0.1V, 3v

(3) 1V, 3v (4) 1V, 0.1V

A parallel plate Capacitor of plate area A and
plate separation d is filled with a dielectric of
dielectric constant K = 2 and thickness d/3. The
effective capacitance of the capacitor will be

Ae Ae
1) 62 0
() d @ 32d
6 Ae, § Ag,
¥ ™ S

A conducting triangular frame is placed in x - y
plane as shown in figure. If magnetic field B is
varying w.r.t position x as B = 2x? tesla, then emf.
Induced (in volits) in the loop is

r‘

- X

(5)



36.

37.

38.

39.

40.

(1) VB 2) %.Eﬂ
(3) 3/ (4) Zero

Apparent dips in two planes normal to each other
are 30° and 45° respectively. True dip at that

place is
(1) tan"'(V2) 2) tan"(%)

o w(}

A hydrogen like atom of atomic number z is in an
excited state of quantum number 2n. It can emit a
photon of maximum energy 204 eV. If it makes a
transition in quantum state n, a phaoton of energy
40.8 eV is emitted the value of n will be

(1) 1 (2} 2
(3) 3 (4) 4
A particle is moving along x-axis whose equation

(3) tan™'(2)

of motion is given by x =a+pe™, where «, B
and k are +ve constant, o > f3, t is time consider
the following statements

() x and v are positive for all time

(II) xand a (acceleration) are positive for ali time

(1) Only | is correct

(2) Only |l is correct

(3) Both | and Il are correct

(4) Neither | nor Il is correct

A particle is projected at an angle 60° with
horizontal with speed 10 m/s. The time after

which the speed of the particle remains %times
of its initial speed is
2

1) 54/3s 2) —=S§
(1) 543 (2) e

1
SR 4) 10J3s
(3) = (4) 1043

A parallel plate capacitor with plate area A and
plate separation d is charged by a current
of 5 mA. The displacement current through a

plane surface of area —zéﬂparallel to the plates

and drawn symmetrically between the plates, is

41,

42.

43.

44,

435.

(1) 5mA (2) 2.5 mA
10 5
(3) T mA (4) 3 MA

Consider a thin prism of angle 3° and refractive
index 1.5. A horizontal incident ray on prism is
shown in figure. If a plane mirror is vertically
placed close to the prism then total deviation
produced in the incident ray is

(1) 178.5 (2}
(3) 180° (4) 180.5°
A telescope has an objective of focal length

150 cm and magnifying power 30. The distance
between two lenses in normal adjustment will be

(1) 95 cm (#) 145cm
(3) 125 cm (4) 155 cm

A cell is balanced on a length of 150 cm of a
potentiometer wire. Now a resistance of 5(1 is
connected in parallel to the cell, then the balance
point is obtained at 100 cm. The value of internal
resistance of cell is

(1) 25Q
(3) 100

(2) 20Q
(4) 25Q
When a 20 Q resistor is connected in parallel with
a moving coil galvanometer then its deflection

reduces from 75 divisions to 25 division then the
resistance of galvanometer is

(1) 100 (2) 20 Q
(3) 40 Q (4) 60 Q

Three infinite wires are joined at O as shown In
figure. If wire (1) carries a current i as shown in
figure then net magnetic field at point C will be

@
Dy b 8
@

w

(6)



46.

47.

o1.

52.

53.

(3) Of the viscous (orces causing the speed of

" g
(1) ;—'"— (2) My satellte and hence height to gradually

nr dnr

decrease

(3) é—lf:; (4) Zero (4) Of collision with other satellites

; 48. A capacitor of capacitance C Is charged to a
Two block of mass m and 2m connected with potential difference Vv from a cell and then
light spring are placed on the smooth horizontal disconnected from it. A charge +Q is now given
surface A force F is applied on block of mass m to it's plate. The potential difference across the
are shown in the figure. If acceleration of block of capacitor is now
mass m is a then the acceleration of block of
mass 2m will be (1) V (2) V ...%

Eraas 5
> mpvveinfom] @ v+l @ v-2. ra<cv
(1) B he (2) S 49. A hydrogen atom is paramagnetic. A hydrogen
molecule is ‘
3) a @) F-ma (1) Dlamagnettc‘
2m (2) Paramagnetic
Sateliites orbiting the earth have finite life and (3) Ferromagnetic
Sﬂ[T'lEtImErS debris of satellite fall to the earth. (4) Depends on temperature
This is because 50, A coil of inductance 0.4 mH connected to 3
(1) The solar cell and batteries in satellites run capacitor 400 pF. To what wavelength, is this
out circuit tuned?
(2) The laws of gravitation predict a trajectory (1) 733.6m (2) 743.6 m
spiralling inwards (3) 753.6 m (4) 763.6 m
(CHEMISTRY |
[SECTION-A] NH,
Maximum number of atoms is present in ASIATIK
(1) 0.1 mol NaOH (2) 0.2 mol CeH120s 54, +HSO,—A——rB= Cm
(3) 0.3 mol Na2C204 (4) 0.1 mol H20 -
Choose the incorrect option based on above

Molarity of an agueous solution containing 12 g
urea in 500 ml solution is

(1) 0.2 M (2) 0.3 M
(3) 06 M (4) 04 M

Number of electrons in copper atom for which
azimuthal quantum number (1) is 2, s

(1) 6
(2) 9
(3) 10
(4) 7

reaction

(1) Ais anilinium hydrogensulphate

(2) B is sulphanilic acid

(3) A has electron withdrawing group attached

with ring
(4) C has -NOz2 group attached with ring
55. The major organic product in the reaction

CH3 — OCH(Ph)2 + HI (1 eq) — (major) product,
is

(1) CHal and (CsHs)2CHI

(2) CHal and (CeHs)2CH(OH)
(3) CH3OH and (CsHs)2CHI

(4) CHaOH and (CsHs)2CH(OH)

m



96.

99,

60.

61.

Y

62.

63.

64.

de-Broglie wavelength of a particle of mass of
6.62 x 10~* kg moving with 1 m/s speed is
(Planck’s constant is 6.62 x 10~ Js)

M 01A (2) 0.01 A

(3) 0.2 A (4) 0.02 A

Element of highest first negative electron gain
enthalpy is

() N (2) O

(3 F (4) CI

Glucose on reaction with HNOa forms

(1) Gluconic acid (2) Saccharic acid

(3) n-hexane (4) Gluconaldehyde

Pair of compounds, which cannot
distinguished by iodoform test is

(1) CHsOH and CH3CH20H

(2) CH3CH20H and CHsCH2CHz0H
(3) CH3aCH20H and CHaCOCH?z

(4) CHsCOCHs and PhCOCH2CHa
Incarrect statement about AlCIs is

(1) Itis an electron deficient molecule.
(2) It achieves stability by forming a dimer

(3) It exists as [Al(H20)sP* ion in its acidified
aqueous solution. |

be

(4) The chloride bridge is a three-centre two

electron bond.

Species having spd? hybridization around .

central atom is

(2) XeFa2

(3Y SFe (4) XeOs

Incorrect match of polymers among the following
is

(1) Polyamides — Nylon 6, 6

(2) Phenol formaldehyde — Bakelite

(3) Synthetic rubber — Buna-N

(4) Biodegradable — Dacron

Non-polar molecule among the following is

(1) CHq4 (2) CHsF

(3) CHaBr (4) PF3Cl

During the conversion of l;lz from Nz, electron will
be lost from

(1) n2p« (2) o2p:

(3) n2p, (4) o2p,

66.

67.

68.

69.

70.

71,

- (1) He

(3) —300 RIn5

C-0 bond length in CO3 ion is

(1) Less than that of C<O bond length in CO2
(2) Less than that of C-0 bond length in CO
(3) Equal to C-0O bond length in CO2

(4) More than that of C~O bond length in CO

In which of the following pair of molecules
London forces are the dominating intermolecular
forces of attraction?

(1) HCl and HCI (2) HCl and H20
(3) Nz and N2 (4) NHz and HCI

Gas which can effuse out from a 8L container
most rapidly under identical conditions of
pressure and temperature is

(2) CO2
(3) Nz (4) Oz
If equal masses of three gases Hz, He and Ne

are mixed in a 6L container then fraction of
pressure contributed by Hz is

(Ne : 20 g mol-')

(1) (2)

(3) (4)

| = N | =
o|jth | —=

Reaction for which AH is less than AU at 27°C is
(1) Nz(g) + 3Hz(g) = 2NHs(g)

- (2) PCls(g) = PCla(g) + Clz(q)

(3) CaCOa(s) — CaO(s) + CO2(g)
(4) NH4HS(s) — NHa(g) + H25(g)

If 1 mol of an ideal gas at 300K expanded
reversibly from 1 atm pressure and SL volume to
0.2 atm pressure and 25 L volume then work
done involved in the process is

(1) =200 Rin2 (2) —300 Rin2

(4) —200 RInS

Select the process in which entropy change is
positive

(1) Boiling of egg
(2) Streching of rubber band

(3) Formation of NHa(g) by using N2(g) and Hz(g)
(4) Freezing of molten aluminium

(8)



/2.

3.

74,

76.

77.

78.

79.

pH of aqueous solution 0.1N of NaOH is
1) (2) 10
(3) 11 (4) 13

Select the pair of solution which cannot act as
buffer.

(1) NaOH(aq) and CHaCOQOH(aq)

(2) CHsCOONa(aq) and CH:COOH(aq)
(3) NH4«Cl(ag) and NH4OH(aq)

(4) NHaNO3(aq) and HNOa(aq)

If solubility product of Zn(OH)z is 4 x 10-'5 then
concentration of [OH-] in saturated solution of
Zn(OH)z will be

(1) 10~ mol L (2) 2 x 10-° mol L
(3) 4 x 10-5 mol L' (4) 3 x 10-5 mol L-!

Standard electrode potential of following reaction
IS

6Fe2*(aq) + Cr2072(aq) + 14H*(aq) —» 6Fe’* +
2Cr3* + 7TH20

(E:ﬁ“ e =077 VandE, . . =133 u)

(1) 0.26 V (2) 0.56 V

3) 1.22V (4) 1.12V

Electron precise hydride among the following is
(1) CHa4 (2) PHa

(3) NaH (4) BzHs
Percentage strength of solution of 15V H20z is
(1) 4.55 (2) 9.1

(3) 2.75 (4) 2.05

Alkali metal of highest density among the
following is

(1) Na (2) Li

(3) K (4y°Cs

Correct order of solubility of hydroxides of

alkaline earth metals 1S

(1) Be(OH)2 < Mg(OH)2 < Ca(OH)2 < Sr(OH)2 <
Ba(OH)z

(2) Be(OH)z < Mg(OH)z < Ca(OH)2 < Ba(OH)z <
Sr(OH)z

(3) Ba(OH)2 < Sr(OH)2 < Ca(OH)2 < Mg(OH)2 <
Be(OH):

(4) Ba(OH)2 < Ca(OH)s < Ma(OH.
H{!((}]--”; Ol )2 < EF[DH]z <

80, Among the following which is most susceptible to
nucleophllic substitution reaction?

Cl Cl
JOR
NO,
Cl . Ci
ND:* NG;_: NGI
(3) (4)
NO, NO,

81. Which of the following is an example Of

antiseptic?
(1) Tincture of iodine
(3) Chloramphenicol

82. Aromatic species is

(2) Norethindrone
(4) Salvarsan

83. Alkanes of highest boiling point among the

following is
(1) Pentane (2) 2-methyl butane
(3) Butane (4) 2-methyl propane

84. Which will give fastest electrophilic aromatic
substitution among the following?

) @ (4)

NO,

(9)



g5. Which of the following solvents is a carcinogen
+Y and was earlier used as solvent for dry cleaning”

(1) H0 (#) ClkC = CCh
(3) Liquid CO: (4) H:0;

86. Comect relation of edge length and atomic radius
of atom in bac unit cell is

(1) a= Jx (2) f3a =4r
(3) a= 2J2r (4) a=2r

87. Theincorrect statement from the following is

(1) Oz, Cu®, Fe’* and Cr®* are paramagnetic in
nature.

(2) NaCl, KCl and CsCl show schottky defect
(3) Packing efficiency of FCC unit cell is 68%
(4) Diamond and ZnS have similar lattices

88. Number of moles of COx(g) dissolved in 100 mol
of water at 298 K is

(Pressure of COz = 0.5 bar, Ky(C0O2) = 1.6 x 103

bar)
(1) 0.2 mol (2) 0.3 mol
(3) 0.02 mol (4) 0.03 mol

89. The charge required to reduce 0.2 mol

nitrobenzene into aniline is
(1) 06 F (2) 0.2 F
Sy 12F (4) 16 F

80. Time required (in hr) to decompose a reactant
upto 93.75% in first order reaction is

(tiz =3 hr)
(1) 9 (2) 6
|3)-12 (4) 15
81. Select the positive colloid among the following
=) {¥ Gold sol (2) Haemoglobin
(3) Congo red sols (4) Gelatin sol
82. Slag formed during the extraction of copper from
chalcopyrite is
(1) CaO (2) CaSiOs
(3) Caz(P0Du4)z (4) FeSiO3

83. Actinoids element which shows maximum
number of oxidation states is

(1) Pa (2) Pu
(3) Es (4) Md

14

Bh,

96.

ar7.

98.

99.

100.

Quter orbital complex is formed by

(1) [NKCN), I (2) [Co(en)s]Cla
(3) [NI(NHa)s]C1; (4) [Co(NH,),]Cl,
Maltch the following
Column | Column 1
() EDTA a. Electroplating
with gold
() DMG b. Black and white
photography
(i) [Au(CN)z - €. Lead poisoning
(iv) [Ag(S203)2P- d. Detection of Niz*
M) (i) (i) ()

(1) d 2 PR - R

(2) d IR - TN

(3)C D La. i d

(4) c d:iiao P

Which among the following is/are representative
element(s)?

(1) Ba (2) Sc

(3) In (4) Both (1) and (3)

Which among the following is acidic in nature and
blue in colour?

(1) N20s (2) N204
(3) N203 (4) N2O
Which of the following statement is incorrect?

(1) Higher the gold number, lower the protecting
power of colloid

(2) Coagulating power and coagulation value is
inversely related

(3) Gelatin is negatively charged sol
(4) In milk, water is dispersed in liquid fat

Which among the following will react at fastest
rate with ZnClz/HCI?

OH
(3) OA ' (4) O<GH

The numbers of mole of phenylhydrazine needed
to form fructosazone when react with fructose is

(1) 1 (2) 2
(3) 3 (4) 4

(10)



