














JAM 2025 Confidential PHYSICS (PH)

Q.50 The packing fraction for a two-dimensional hexagonal lattice having sides 2r
with atoms of radii r placed at each vertex and at the center is

(up to two decimal places)
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Section C: Q.51 — Q.60 Carry TWO marks each.

Q.51 A NPN bipolar junction transistor (BJT) is connected in common emitter (CE)
configuration as shown in the circuit diagram below. The amplifier is operating
in the saturation regime. The collector-emitter saturation voltage (V&3%) is 0.2 V.
The current gain f = 100. The maximum value of base resistance Rgg is

kQ. (in integer)

Q.52 For a Zener diode as shown in the circuit diagram below, the Zener voltage Vz is
3.7 V. For a load resistance (R) of 1 kQ, a current I; flows through the load. If

Ry is decreased to 500 Q, the current changes to I,.

1 kQ
—AMWW
+
10V —4=— x Re
- V,=3.7V
CIp
The ratio LS . (up to two decimal places)

1
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Q.53

Q.54

Q.55

One kg of water at 27°C is brought in contact with a heat reservoir kept at 37°C.
Upon reaching thermal equilibrium, this mass of water is brought in contact with
another heat reservoir kept at 47°C. The final temperature of water is 47°C. The
change in entropy of the whole system in this entire process

is cal/K. (up to two decimal places)

[Take specific heat at constant pressure of water as 1 cal/(g K)]

Consider a vector F = % [-sinyi + x(1 — cos y)j] . The value of the integral

¢ F - dr over a circle x2 + y2 = 1 evaluated in the anti-clockwise direction is

. (in integer)

A particle is moving with a constant angular velocity 2 rad/s in an orbit on a
plane. The radial distance of the particle from the origin at time ¢ is given by r =
roe2Pt where 1, and B are positive constants. The radial component of the

acceleration vanishes for f = rad/s. (in integer)
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Q.56

Q.57

Q.58

A planet rotates in an elliptical orbit with a star situated at one of the foci. The
distance from the center of the ellipse to any foci is half of the semi-major axis.
The ratio of the speed of the planet when it is nearest (perihelion) to the star to

that at the farthest (aphelion) is . (in integer)

A light beam given by E(z,t) = Ey; sin(kz — wt)i + E, sin (kz — ot + %)f

passes through an ideal linear polarizer whose transmission axis is tilted by 60°
from x-axis (in x-y plane). If Ey; = 4 V/m and E,, = 2 V/m, the electric field
amplitude of the emerging light beam from the polarizer is V/m. (up to

two decimal places)

A wedge-shaped thin film is formed using soap-water solution. The refractive
index of the film is 1.25. At near normal incidence, when the film is illuminated
by a monochromatic light of wavelength 600 nm, 10 interference fringes per cm

are observed. The wedge angle (in radians) is X 107°. (in integer)
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Q.59 In an orthorhombic crystal, the lattice constants are 3.0 A, 3.2 A, and 4.0 A. The

distance d,y; between the successive (101) planes is A. (up to one
decimal place)
Q.60 Consider a chamber at room temperature (27 °C) filled with a gas having a

molecular diameter of 0.35 nm. The pressure (in Pascal) to which the chamber
needs to be evacuated so that the molecules have a mean free path of 1 km is

X 107° Pa. (up to two decimal places)

(Boltzmann constant kp = 1.38 x 10723 J/K)
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