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3 A long metallic bar is carrying heat from
one of its ends to the other end under
steady-state. The variation of temperature
B along the length x of the bar from its hot
end is best described by which of the
following figures ?
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32.

32

In an experiment the angles are required to
be measured using an instrument.
29 divisions of the main scale exactly
coincide with the 30 divisions of the vernier
scale. If the smallest division of the main
scale is half-a~-degree (=0.5°), then the least
count of the instrument is :

(1) one degree
(2) half degree
(3) one minute
(4) half minute
(?’) 2o VER bt £4 Scole Al‘v".Sr-avl;p = 29 Meuwn Scele .nl-d"vl's,_'aH
= 4 y.5.D. = 29 mM.5.D.
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Directions : Question numbers 33 and 34
are based on the following paragraph.

A current loop ABCD is held fixed on the
plane of the paper as shown in the figure.
The arcs BC (radius=b) and DA
(radius = a) of the loop are joined by two
straight wires AB and CD. A steady
current I is flowing in the loop. Angle
made by AB and CD at the origin O is 30°,
Another straight thin wire with steady
current 1, flowing out of the plane of the
paper is kept at the origin.

33. The magnitude of the magnetic field (B)
due to the loop ABCD at the origin (O) is :

Bol| b-a
o %]
@ 2 20-a+74a+b)]

(3) zero

pol(b—a) (b—a)
24ab
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Directions : Question numbers 33 and 34
are based on the following paragraph.

A current loop ABCD is held fixed on the
plane of the paper as shown in the figure.
The arcs BC (radius=b) and DA
(radius =a) of the loop are joined by two
straight wires AB and CD. A steady
current [ is flowing in the loop. Angle
made by AB and CD at the origin O is 30°.
Another straight thin wire with steady
current I; flowing out of the plane of the
paper is kept at the origin.

34.  Due to the presence of the current I; at the
origin :

(1) The magnitude of the "net

force on the loop is given by .

b [20-a+74@+b)]

(2) The magnitude of the net force on
the loop is gi Bolly o
oop is given by YV (b—a).

(3) The forces on AB and DC are zero.
(4) The forces on AD and BC are zero.
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Three sound waves of equal amplitudes
have frequencies (v—1), v, (v+1). They
cuperpose to give beats. The number of
beats produced per second will be :

A 2
2 1.
(3) 4
4 3

() No = beats ‘P:,L Se vl ;g% tvo noves is | & = .z.).
So, wo: “j_ beats ﬁ:a (v=-D4A v is 4
for v A v+L s 4.
foa  p-i & vt s 2,
So, overall umber = beals pa Secomel = 2
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36.

The above is a plot of binding energy per
nucleon Ey, against the nuclear mass M;
A, B, C, D, E, F correspond to different
nuclei. Consider four reactions :
(i) A+B—=C+e (ii) CA+B+e
(iii) D+ E—F+¢€ and (iv) F2D+E+¢,
where € is the energy released ? In which
reactions is € positive ?

(1) (i) and (iv)

(2) (i) and (iii)
(3) (i) and (iv)
(4) (i) and (iii)
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37. The height at which the acceleration due

. B
to gravity becomes 5 (where g =the

acceleration due to gravity on the surface
of the earth) in terms of R, the radius of
the earth, is :

(1) R/2
(2) V2R
(3) 2R
R
4 7
= i Alkove mﬁﬂlfﬁx, k‘}j Veiies as
i (1+ &) 2_
=1+ =9
L)
Dl+h =3
2
= b= 2 2

38. Ome kg of a diatomic gas is at a pressure
of 8 x 10° N/m?. The density of the gas is
4 kg/m®. What is the energy of the gas due
to its thermal motion ? :

(1) 6x10%]
(2) 7x10%]
(3) 3x10%]

(4) 5x10%]
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