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(—)Heat ($£254)

1. Heat flow (£ is the rate of heat energy transfer through a given surface, per unit surface and per unit

second. What is the relationship between heat flow, temperature, and thermal conductivity? (104)

2. Along a metal bar, the temperature is T (x)=x at distance x in cm along the bar, and that the heat flow is 100
J/s at x= 200 cm, what is the constant of proportionality. (15%")

(=) Rotation (2t 25 )

1. What is parallel axis theorem? (10 %)
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(Z) Simple harmonic motion and friction (£ 25 )

A block of mass m rests on an incline which makes an angle ¢ with the
horizontal plane (see the right figure). There is friction between the block and the
surface. The static friction coefficient g, is larger than the Kinetic friction
coefTicient, . The block is attached to a “massless” spring of spring constant .
In the absence of any forces on the spring, its (relaxed) length would be /.

g

(1) We pull on the block and extend the spring till its length is J+x. What is the maximum extension, Ximax,
of the spring for which the block will remain stationary when released? (5 )

(2) In this position, show a free body diagram for the block. Indicated all forces that act on the block and
give their magnitude. (5 ')

In the following three questions, use the symbol Xy
(3) In this position, the block is then gently touched at time #=0. It starts moving. For what value of x will

the block reach its maximum speed? (5 77) _

(4)  As the block moves, the spring will get shorter. At some poiﬁt in time, #;, the extension is x. How much
work was done by (i) gravity, (ii) the spring force, and (iii) by the friction between #=0 and 1. (5 )

(5)  As the block moves up-hill, the spring gets shorter. What is a necessary requirement for the spring to
become at least as short as its relaxed length I 7 (5 71)

() Magnetic field (3£255)

{1) What is Biot-Savart law (10 %+)
(2) Two wires, both of length Z, are formed into a circle and a square, and each carries current i. Show that

the square produces a greater magnetic field at its center than the circle produces at its center. (15 %)






