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SECTION -I

PHYSICS SUPER-50 CLASS 12182023
1. The dimensions of(uo€o)-1/2are
(@)[L/2T1/2] (b) [L1T]
(© [LT?] (d) [LV/2T/2]
2. A particle moves in a circle of radius 5cm with constant speed and time period 0.2ms. The acceleration of the
particle is
(a)15m/s2 (b) 25 m/s2
(c) 36 m/s? (d) 5m/s2
3. A missile is fired for maximum range with an initial velocity of 20 m/s.If g = 10 m/s? the range of the
missile is
(a) 40 m (b) 50 m
(c) 60 m (d) 20 m
4, A boy standing at the top of a tower of 20m of height drops a stone. Assuming g=10m s-2,
the velocity with which it hits the ground is :-
(2)10.0 m/s (b) 20.0m/s
(c) 40.0m/s (d) 5.0m/s
5. A body is moving with velocity 30m/s towards east After 10 s its velocity becomes 40m/s towards north.
The average acceleration of the body is
(@) Im/s? (b) 7m/s?
© \/7 m/s’ (d) 5 m/s’
6. A person of mass 60 kg is inside a lift of mass 940 kg and press the button on control panel. The lift starts
moving upwards with an acceleration 1.0 m/s2 If g=10 m/s?, the tension in the supporting cable is
(a) 8600 N (b)9680 N
(¢)11000 N (d)1200 N
Rough work




8.

10.

A body of mass m hits normally a rigid wall with velocity V and bounces back with the same velocity. The
impulse experienced by the body is
(a)MV (b) 1.5 MV
(c)2MV (d) Zero
The potential energy of a system increases if work is done
(a)Upon the system by a non-conservative force
(b) By the system against a conservative force
(c)By the system against a non-conservative force
(d)Upon the system by a conservative force
A body projected vertically from the earth reaches a height equal to earth's radius before returning to the
earth. The power exerted by the gravitational force is greatest.
(a) At the highest position of the body
(b) At the instant just before the body hits the earth
(¢) It remains constant all through
(d) At the instant just after the body is projected

Force F on a particle moving in a straight line varies with displacement d as shown in the figure. The work
done on the particle during its displacement of 12 m is:
F(.\')?

(2)18] (b) 21]

(c) 26] (d) 13]

Rough work
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11.

12.

13.

14.

15.

The instantaneous angular position of a point on a rotating wheel is given by the equation 6(t)=2t3—6t2 The
torque on the wheel becomes zero at

()t=1s (b)t=0.5s

(c)t=0.25s (d)t=2s
The moment of inertia of a thin uniform rod of mass M and length L about an axis passing through its center
of mass and perpendicular to length is Io. Its moment of inertia about an axis passing through one of its ends
and perpendicular to its length is
@) Io + ML2/2 (b) Io + ML2/4

(©) Io + 2ML2 (d) To + ML2

A planet moving along an elliptical orbit is closest to the sun at a distance r; and farthest away at a distance
of r,. If vi and v, are the linear velocities at these points respectively, then the ratio v1/v; is

(@)(r1/r2)? (b)(r1/rz
(©)(rz/r1)? (d)r1/r2

When 1 kg of ice at 0°C melts to water at 0°C, the resulting change in its entropy. Taking latent heat of ice to
be 80 cal/°C, is

(a) 273 cal/K (b) 8x 104 cal/K

(c) 80 cal/K (d) 293 cal/ K

During an isothermal expansion, a confined ideal gas does —150 ] of work against its surroundings. This implies
that

(a) 150 ] heat has been removed from the gas
(b) 300 ] of heat has been added to the gas
(©) no heat is transferred because the process is isothermal

(d) 150 ] of heat has been added to the gas

Rough work
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16.

17.

18.

Two waves are represented by the equations

y1=a sin(wt+kx+0.57)m and

y2=a cos(wt+kx)m,

Where x is in meter and t in second. The phase difference between them is

(a) 1.0 radian (b) 1.25 radian
(c)1.57 radian (d) 0.57 radian

A particle of mass m is released from rest and follow a particle part as shown Assuming that the displacement
of the mass from the origin is small which graph correctly depicts the position of the particle as a function of

time? V(x)A
> i > (V)
@ o I »t (b) VAN t
4 N

x(t) x(t)

(©) N, (d)
N T >

Sound waves travel at 350 m/s through a warm air and at 3500 m/s through brass. The wavelength of a 700 Hz
acoustic wave as it enters brass from warm air

(a) decrease by a factor 10

(b) increase by a factor 20

(c) increase by a factor 10

(d) decrease by a factor 20

Rough work
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19.

20.

21.

Out of the following functions representing motion of a particle which represents SHM

(1) y=sinot - coswt ) y=sinlwt
3n
G y= SCOS(T - 3wt) @) y=1+o0t+??
(a) Only (1)

(b) Only (4) does not represent SHIM
(c) Only (1) and (3)
(d) Only (1) and (2)

A charge Q is enclosed by a Gaussian spherical surface of radius R. If the radius is doubled, then the outward
electric flux will

(a) Increase four times (b) be reduced to half

(c) remain the same (d) be doubled

A parallel plate condenser has a uniform electric field E (V/m) in the space between the plates. If the distance
between the plates is d (m) and area of each plate is A (m2) the energy (joules) stored in the condenser is

1 "
(a) E*Ad/e, (b) Esoﬁ.“
. ) 1 .-
(c) &,EAd (d) -2—2.0E Ad
Rough work
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22.

Four electric charges +q, +q, - q and - q are placed at the corners of a square of side 2L (see figure). The electric
potential at point A, midway between the two charges +q and +q, is

+q -4

4me,, 4re, L J5
1 2g 1
) ——|1-— d
()40L( \/EJ (d) zero

23. A current of 2 A flows through a 2() resistor when connected across a battery. The same battery supplies a
current of 0.5 A when connected across a 9Q resistor. The internal resistance of the battery is
(2)0.50Q (b)1/4Q (c)1/3Q (d) 10
24. If power dissipated in the 9Q) resistor in the circuit shown is 36 watt, the potential difference across the 2Q
resistor is
9Q
VWY
6Q
—AWW\—
1
Vv 2Q
(a) 4 volt (b) 8 volt (c) 10 volt (d) 2 volt
Rough work
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25.

26.

27.

The rate of increase of thermo-e.m.f. with temperature at the neutral temperature of a thermocouple
(a) is positive (b) is zero

(¢) depends upon the choice of the two materials of the thermocouple

(d) is negative

A current carrying closed loop in the form of a right angle isosceles triangle ABC is placed in a uniform magnetic

field acting along AB. If the magnetic force on the arm BCis [, the force on the arm AC is

@ —\2F A

(b) -F
() F B
(d) 2 F

There are four light-weight-rod samples A, B, C, D separately suspended by threads. A bar magnet is slowly
brought near each sample and the following observations are noted

(i) Ais feebly repelled

(ii) B is feebly attracted

(iii) C is strongly attracted

(iv) D remains unaffected

Which one of the following is true?

(a) Bis of a paramagnetic material

(b) Cis of a diamagnetic material

(¢) Dis of a ferromagnetic material

(d) A is of a non-magnetic material

Rough work
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28.

29.

30.

A uniform electric field and a uniform magnetic field are acting along the same direction in a certain region. If an
electron is projected in the region such that its velocity is pointed along the direction of fields, then the electron

(a) will turn towards right of direction of motion
(b) speed will decrease
() speed will increase

(d) will turn towards left of direction of motion

An ac voltage is applied to a resistance R and an inductor L in series. If R and the inductive reactance are both
equal to 3 ), the phase difference between the applied voltage and the current in the circuit is

(a) m/6 (b) m/4
(c) m/2 (d) zero

In an ac circuit an alternating voltage e = 200+/2'sin100¢ volts is connected to a capacitor of capacity 1.4 . The
r. m. s. value of the current in the circuit is

(a) 10mA (b) 200mA (c) 100mA (d) 20mA

Rough work
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The current i in a coil varies with time as shown in the figure. The variation of induced emf with time would be

it

4_’
T/a T2 3T/& T ¢
emf A
emf
(a) T/4 5
0 T2 31/4 T (b)
emfA
emfﬂi
(© T/4 T2 3T/4 T o,

"‘ T/a 1/2 314 T

>t

T2 3T/4 T o,

0’\, \ @ o—p

A particle covers half of its total distance with speed v, and the rest half distance with speed v, Its average

speed during the complete journey is

@ v, +v, ) A © 2v,v,

2 v, +Vv, v, +Vv,

Rough work
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33.

34.

35.

A projectile is fired at an angle of 45° with the horizontal. Elevation angle of the projectile at its highest point as
seen from the point of projection, is

(a) 45° (b) 60°

(c) tan™

1 NG
E (d) tan (TJ

A mass m moving horizontally (along the x-axis) with velocity v collides and sticks to a mass of 3m moving
vertically upward (along the y-axis) with velocity 2v. The final velocity of the combination is

301 ~ 1 ~ 3 »
a) —vi+—vj b) —vi+—v]J
()2 4 J (b) 4 > J
(c)%v;+§v} (d)v%v%%v}'

A particle of mass m is thrown upwards from the surface of the earth, with a velocity u. The mass and

the radius of the earth are, respectively, M and R. G is gravitational constant and g is acceleration due to gravity
on the surface of the earth. The minimum value of u so that the particle does not return back to earth, is

2GM / 2GM
(@) R2 (b) R

2eM
© V2 (@) V28R?

Rough work
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36. A particle of mass M is situated at the centre of a spherical shell of same mass and radius a. The magnitude of the
gravitational potential at a point situated at a/2 distance from the centre, will be

GM ) 2GM
@ = .
3GM . ) 4GM
© = p
37. A mass of diatomic gas (¥ = 1.4) ata pressure of 2 atmospheres is compressed adiabatically so that its

temperature rises from 27°C to 927°C. The pressure of the gas in the final state is

(a) 8atm (b) 28 atm (c) 68.7 atm (d) 256 atm

38. Three charges, each +q, are placed at the corners of an isosceles triangle ABC of sides BC and AC, 2a.D and E are
the mid points of BC and CA. The work done in taking a charge Q from D to E is

39Q 39Q A
@ ega ) 8nega / L
L\
Q 4
(©) Z%eﬁ (d) zero B/_+_\ c

39. The electric potential V at any point (, y, z), all in metres in space is given by V = 4x2 volt. The electric field at
the point (1, 0, 2) in volt/meter, is

(a) 8 along negative X-axis (b) 8 along positive X-axis
(c) 16 along negative X-axis (d) 16 along positive X-axis
Rough work

ASPIRE IIT/MEDICAL BCS NEW SHIMLA:
Con.+91-9882372779, 9816623676, 01772673990
Web: http://www.aspireiit.com Gmail: aspireeduventure@gmail.com




40. In the circuit shown in the figure, if the potential at point A is taken to be zero, the potential at point B is

R 2V
D

1A If B

R, 2Q 2A
I

A 1 V] ACo2A
(@)+1Vv (b) -1V (©+2V (d-2v
41. A thermocouple of negligible resistance produces an em.f. of 40 1 V/°C in the linear range of temperature. A

galvanometer of resistance 10 ohm whose sensitivity is 1  A/div, is employed with the thermocouple. The
smallest value of temperature difference that can be detected by the system will be

(a) 0.25°C (b) 0.5°C (o) 1°C (d) 0.1°C

42. A galvanometer of resistance, G, is shunted by a resistance S ohm. To keep the main current in the circuit
unchanged, the resistance to be put in series with the galvanometer is

G S2
@ 570 ®) 555
SG G?
(©) (S+G) @ (S+G)
Rough work
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43. Charge q is uniformly spread on a thin ring of radius R. The ring rotates about its axis with a uniform frequency
£ Hz. The magnitude of magnetic induction at the center of the ring is

) 2ot (b) Mot

2nR 2R
o g Mol
(0 —— (d)
2fR 2nfR
44, A short bar magnet of magnetic moment 0.4 ] T-1 is placed in a uniform magnetic field of 0.16 T. The magnet is in

stable equilibrium when the potential energy is
(a) 0.064] (b) -0.064] (c) zero (d)-0.082]

45. A square loop, carrying a steady current L, is placed in a horizontal plane near a long straight conductor carrying
a steady current I, at a distanced from the conductor as shown in figure. The loop will experience

g
i J ]
4 A 4
T
(a) A net attractive force towards the conductor
(b) A net repulsive force away from the conductor
(0 A net torque acting upward perpendicular to the horizontal plane

(d) A net torque acting downward normal to the horizontal plane

Rough work
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SECTION -II

CHEMISTRY SUPER-50 CLASS 12T42023

46. The total number of atomic orbitals in fourth energy level of an atom is
(@) 8 (b) 16 (c) 32 (d)4

47. The energies E and E, of two radiations are 25eV and 50eV respectively. The relation between their
wavelengths i.e,, 1; and 4, will be

1
@4 =4, (b) A1 =24, (© A1 = 44, (DA =31,

48. If n = 6, the correct sequence for filling of electrons will be
@ns->-n-2)f>(n—-1)d->np b)ns->m—-1)d->n-2)f >np
©Ons->n—-2)f > np->(n—1)d (d)ns > np(n—1)d - (n—2)f

49, Which of the following has the minimum bond length?

(a) 03 (b) 02 (c) 03~ (d) O,

50. Which of the two ions from the list given below that have the geometry that is explained by the same
hybridization of orbitals, NO;, NO3, NH;, NH3, SCN~?

(a) NOzand NO3 (b) NHjand NO3 (c) SCN~and NH3 (d) NOzand NH;

51. The correct order of increasing bond length of C — H,C - 0,C—Cand C = Cis
(@@C—-H<C=C<kC-0<C-C b)C-C<C=C<C-0<C-H
(c)C-0<C—-H<C-C<c(C=C (dC-H<C-0<C-C<kC=C

52. By what factor does the average velocity of a gaseous molecule increase when the temperature (in Kelvin)
is doubled?

(@) 2.0 (b) 2.8 (c)4.0 (d)14

53. Two gases A and B having the same volume diffuse through a porous partition in 20 and 10 seconds
respectively. The molecular mass of A is 49u. Molecular mas of B will be
(a) 50.00u (b) 12.25u (c) 6.50u (d) 25.00u

54. A gaseous mixture was prepared by taking equal mole of CO and N,. If the total pressure of the mixture
was found 1 atmosphere, the partial pressure of the nitrogen (N, ) in the mixture is
(a) 0.5 atm (b) 0.8 atm (c) 0.9 atm (d) 1 atm

55. If the enthalpy change for the transition of liquid water to steam is 30 k] mol ~! at 27°C, the entropy change
for the process would be
(A)10Jmol™* K™t  (b)1.0Jmol™* K™t  (¢)0.1)Jmol ' K1  (d)100]Jmol 1K1

56. Enthalpy change for the reaction, 4H 4y — 2H; ) is —869. 6 k].The dissociation energy of H — H bond is
(a) —434.8K] (b) —869.6 k] (c) +434.8K] (d) +217.4KJ

ROUGH WORK
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57.

Which of the following is correct option for free expansion of an ideal gas under adiabatic condition?
@qg=0AT#0,w=0 (b)q # 0,AT =0,w =0
(©)q=0,AT =0,w=0 (d)g=0AT <0,w#0

58. A buffer solution is prepared in which the concentration of NH; is 0. 30M and the concentration of NHJ is
0.20M. If the equilibrium constant, K}, for NH; equals 1.8 x 105, what is the pH of this solution?
(log2.7=0.43)

(a) 9.08 (b)9.43 (c)11.72 (d)8.73

59. Which of the following is least likely to behave as Lewis base?

(a) H,0 (b) NH; (c) BF3 (d) OH™

60. The value of AH for the reaction X, 4) + 4Y (4 = 2XY () is less than zero. Formation of XY 44, will be
favoured at
(a) high temperature and high pressure (b) low pressure and low temperature
(c) high temperature and low pressure (d) high pressure and low temperature

61. For the reaction,

N2(g) + O2(g) = 2NO(y), the equilibrium constant is K ;. The equilibrium constant is K, ° for the reaction,
. . 1
2NO 4 + O2(4) = 2NOy (4. What is K for the reaction, NOy (4 = 2 N2y + O2(4)?
1 1 1 1V/? 1
@ OFrs © |5e] Sk

62. Standard electrode potential of three metals X, Y and Z are —1.2 V,+0.5 V and —3. 0 V respectively. The
reducing power of these metals will be
@QY>Z>X MDY >X>Z ©Z>X>Y DX>Y>Z

63. Which of the following compounds has the lowest melting point?

(a) CaCl, (b) CaBr, (c) Cal, (d) CaF,

64. Which one of the following is present as an active ingredient in bleaching powder for bleaching action?
(a) CaOCl, (b) Ca(0Cl), (c) Ca0,Cl (d) CaCl,

65. Name the two type of the structure of silicate in which one oxygen atom of [Si0,]*~ is shared?

(a) Linear chain silicate (b) Sheet silicate
(¢) Pyrosilicate (d) Three dimensional

66. Considering the state of hybridization of carbon atoms, find out the molecule among the following which is
linear?

(a) CH; — CH = CH — CH;, (b) CH; — C = C — CH,4
(c)CH, =CH—-CH,—C=CH (d) CH; — CH, — CH, — CH,
ROUGH WORK
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67. Which one of the following is most reactive towards electrophilic reagent?

CH; CH,

(2) (b)
OCH, OH
OL,.

d
NHCOCH, @ CH,OH

©

The correct IUPAC name for the compound

is

(a) 4-ethyl-3-propylhex-1-ene (b) 3-ethyl-4-ethenylheptane
(c) 3-ethyl-4-propylhex-5-ene (d) 3-(1-ethylpropyl)hex-1-ene
69. In Dumas' method of estimation of nitrogen 0. 35 g of an organic compound gave 55 mL of nitrogen

collected at 300 K temperature and 715 mm pressure. The percentage composition of nitrogen in the
compound would be (aqueous tension at 300 K = 15 mm ).

(a) 15.45 (b) 16.45 (c) 17.45 (d) 14.45

70. The Lassaigne's extract is boiled with conc. HNO3 while testing for halogens. By doing so it
(a) decomposes Na, S and NaCN, it formed
(b) helps in the precipitation of AgCl
(c) increases the solubility product of AgCl
(d) increases the concentration of NO3zions

ROUGH WORK
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71. Which one is a nucleophilic substitution reaction among the following?

() CHy~CH=CH,+H,0 X

CH, - CH - CH,
I
OH
(b) RCHO+RMgX —> R- fICH ~R
OH

CH,
() CH,;-CH,- L - CH,Br + NH; —>
CH,
CH; - CH, - L - CH,NH,
(d) CH,CHO + HCN —> CH,CH(OH)CN

72. The freezing point depression constant for water is —1.86°Cm~1. If 5.00 g Na,S0, is dissolved in
45.0 gH;O0, the freezing point is changed by —3. 82°C. Calculate the van't Hoff factor for Na;S0,.

(a) 2.05 (b) 2.63 (c)3.11 (d) 0.381
73. The van't Hoff factor i for a compound which undergoes dissociation in one solvent and association in
other solvent is respectively
(a) less than one and greater than one (b) less than one and less than one
(c) greater than one and less than one (d) greater than one and greater than one
74. Mole fraction of the solute in a 1.00 molal aqueous solution is
(a) 0.1770 (b) 0.0177 (c) 0.0344 (d) 1.7700

75.  The electrode potentials for Cuf;,) + e~ - Cuf,,)and Culy,) + e~ - Cu are +0.15Vand +0.50 V

respectively. The value of E . will be.

u?t/Cu

(a) 0.500V (b) 0.325V () 0.650 V (d) 0.150 V

76.  Standard electrode potential for Sn**/Sn?* couple is +0. 15 V and that for the Cr3* /Cr couple is —0.74 V.
These two couples in their standard state are connected to make a cell. The cell potential will be
(@) +1.19V (b) +0.89V (c) +0.18V (d) +1.83V

ROUGH WORK
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77. If the E;;; for a given reaction has a negative value, then which of the following gives the correct
relationships for the values of AG° and K, ?

(@) AG° > 0;K.q > 1 (b) AG° < 0;Kgq > 1
(©AG° < 0; K,y < 1 (D AG° > 0;K,q <1
78. Which one of the following statements for the order of a reaction is incorrect?

(a) Order can be determined only experimentally.
(b) Order is not influenced by stoichiometric coefficient of the reactants.

(c) Order of a reaction is sum of power to the concentration terms of reactants to express the rate of
reaction.

(d) Order of reaction is always whole number.

79 Inthe follow}i.ilg reactions,
3
| Ht/heat
(i) CHrCH-‘i?H*CHs —A—t ]

Major | | Minor
product] | product

- HBr, dark S C + D
in absence of peroxide [Ma]'ur] [Minor:l

product| | product

the major products (4) and (C) are respectively

T e
Br
CHj CH,

I l
(b) CH,-C=CH-CH; and CHS-(E—CHZ—CH?,

Br

i s

(C) CH3 —C=CH- CH3 and CH3 -CH- (!:H - CH3
Br
<|:1-13 fIZHs

(d) CH,=C-CH,~-CH, and CH;- (|3 -CH, -CH;

Br

ROUGH WORK
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80. Which has the maximum number of molecules among the following?
(a) 44 gCo, (b) 48 g04 (c) 8 gH, (d) 64 g S0,
81. What is the value of electron gain enthalpy of Na*if I[E; of Na = 5,1eV ?
(a) =5.1Ev (b) —10.2eV (c) +2.55eV (d) +10.2eV
82. Match List-I with List-II for the compositions of substances and select the correct answer using the code
given below.
List-1 List-1I
(Substances) (Composition)
(A) | Plaster of Paris | (i) CaS04 - 2H,0
. y 1
(B) | Epsomite (i) CaS0, 'EHZO
(C) | Kieserite (iii) | MgS0O, - 7H,0
(D) | Gypsum (iv) | MgS0O,-H,0
) CaS0,
(a) (A)-(iiD), (B)-(iv), (©)-(i), (D)-(ii)
(b) (A)-(ii), (B)-(iii), (C)-(iv), (D)-(1)
(©) (A)-(), (B)-(ii), (C)-(iii), (D)-(v)
(d) (A)-(iv), (B)-(iii), (C)-(ii), (D)-(i)
83. Which of the following statements is incorrect?
(a) Pure sodium metal dissolves in liquid ammonia to give blue solution.
(b) NaOH reacts with glass to give sodium silicate.
(c) Aluminium reacts with excess NaOH to give AI(OH);.
(d) NaHCO; on heating gives Na,CO5.
84. Which of the following oxide is amphoteric?
(a) Sn0, (b) Ca0 (c) Si0, (d) CO,
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85. Which of the following compounds undergoes nucleophilic substitution reaction most easily?

Cl

(b)

Cl
oy
OCH,

86. The IUPAC name of the following compound is

Cl
NO,
Cl

Cl CH,CH,

CH; I

(a) trans-2-chloro-3-iodo-2-pentene
(b) cis-3-iodo-4-chloro-3-pentane
(¢) trans-3-iodo-4-chloro-3-pentene
(d) cis-2-chloro-3-iodo-2-pentene

87. A 0.1 molal aqueous solution of a weak acid is 30% ionized. If K ; for water is 1. 86°C/m, the freezing point
of the solution will be
(a) —0.18°C (b) —0.54°C (c) —0.36°C (d) —0.24°C

88. 200 mL of an aqueous solution of a protein contains its 1. 26 g. The osmotic pressure of this solution at

300 K is found to be 2. 57 x 103 bar. The molar mass of protein will be (R = 0.083 Lbarmol™ K™)

(a) 51022 gmol™? (b) 122044 gmol™!  (c) 31011 gmol™?! (d) 61038 gmol™?!
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89.

90.

Consider the reactions.
) C,H;OH
(i) (CH,),CH-CH,Br ——>

(CH,),CH - CH,OC,H, + HBr

C,H0~
(ii) (CH,),CH - CH,Br ————>
(CH,),CH - CH,0C,H, + Br-

The mechanisms of reactions (i) and (ii) are respectively
(a) Sy1and Sy2 (b) Sy1and Sy1 (c) Sy2 and Sy 2 (d) Sy2and Sy1

The order of reactivity of phenyl magnesium bromide (PhMgBr) with the following compounds:

CH; CH, Fh
g =0 CH3>C:O and o, >C=0
I I I
(@) 1> 11> 1 (b) I1>1>1III (©) 1> 11> 1I (d) > 11> 111
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