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x SECTION - B -
17. A5 cm long pencil is placed along the principal axis of a concave mirror of

focal length 20 cm such that its nearest end is at a distance of 25 cm from

the mirror. Calculate the length of the image of the pencil. 2

OR

In a Young’s double-slit experiment, a beam of light consisting of two
; wavelengths 500 nm and 600 nm is used. The interference fringes are
observed at a screen placed 1.8 m away from the plane of slits (slit
separation 0.3 mm). Calculate the least distance from the central
maximum where the bright fringes due to both the wavelengths coincide.

18. Calculate the temperature at which the resistance of a conductor becomes
20% more than its resistance at 27 °C. The value of the temperature
coefficient of resistance of the material of conductor is 2.0 x 10~* °C-1, 2

19. A ray of light is incident on the face of a triangular prism of refracting
angle 60° and it just suffers total internal reflection at the other face. Find
the angle of incidence for the ray if the refractive index of the material of

the prism is \/5 2

20. Write two points of difference between intrinsic and extrinsic
semiconductors. 2

21. Find ratio (A, /?L) of the de Broglie wavelength A, and lp associated

respectively w1th an alpha particle and a proton, : 2
(i) if they are moving with the same kinetic energy.
(1) just after they are accelerated through the same potential difference.

SECTION - C
22. (i) Define mutual inductance of a pair of coils. Write its SI unit. 3
(i1) A long solenoid of radius R and length L has n turns per unit length.
A circular loop of radius r(<R) is placed inside at the centre of the
solenoid such that its axis coincides with the axis of the solenoid.
Obtain the mutual inductance of the solenoid and the loop.
OR

Two long straight parallel conductors A and B carrying steady currents L

and I, in the same direction are separated by a distance d. Deduce the
expressions for the force acting on length L of conductor B due lﬁo
conductor A and show it in figure. Write the expression for the force
acting on length L of conductor A due to conductor B and show that it
follows Newton’s third law.
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