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The given situation can be represented as shown
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Work done by engine A is given as
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Also, work done by engine B is given as
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Now, it is given as
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From eq (1) and (2) we have
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11. (b)
12. (c)
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13. (b) A
Due to mutual gravitational attraction, the particles will be at the position shown below.
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From FBD we have
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14. (b)

(A) True, atom of each element emits characteristic spectrum.
(B) True, according to Bohr's Postulate, mvr = % and hence electron resides into orbits of specific radius called

stationary orbits.

(C) False, densityof nucleus is constant.

(D) False, a free neutron is unstable, decays into proton and electron and antineutrino.
(E) True, ustable nucleus shows radioactivity.

15. (b)
16. (c) Given, y = m?r~*g*
As we know that, relative errors can be written as

Ay 2Am 4Ar xAg 3Al
=t —t— =
y m T g 21

On multiplying each term by 100 , each term will represent percentage error.
So, putting the given values in the above equation we get,

18 = 2(1) + 4(0.5) + xp +%(4)

=18=10+xp
=>8=xp

By trial and error, only option (c) is valid for this scenario. Thus, x = %p = i%

17. (d) Given, constant power is supplied. As we know

P 3 (dv)_mvzdv
=Fv=mav =mv(v—)=—-
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Also, we have
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18. (d) Given, orbital radius, r = 9.0 X 103 km = 9 x 10° m
Time period of revolution, T = 7 hours, 30 minutes = 2.7 x 10%sec

2
Also, = = 6 x 101 N~ m=2 kg?
Let mass of Mars be M
We have from the formula of time period of revolution,

2
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By putting values, we have

(9 x 10%)3
(2.7 X 104)2
=>M=6x1023kg

M = (6 x 10'1) x

19. (c) From the given problem we can infer that

att=0,u=0
t-T\2
aISO, F = FO [1 = (T) ]
Fo(t—T)2
or, F = FO — OT—Z

Therefore, we have
Fo _F(t=T)* _ dv

acceleration, a =

M MT2 T dt
v, _ (2T (Fo _ F(-T)
or, [pdv= [, (E_ VT )dt
Fo?™  F, [ 2T
sv=|—| - ——t*T+T?t
v [M o  MTZ|3 )
AF,T
= =
Y

The particle will have constant velocity, as force will not act after t = 2T, which will be equal to v.

20. (c) As we know that
R = Ro(l +a(6— 90)), where, a is the temperature coefficient of resistance of the conductor.
Therefore, we have

16 = Ry[1+ a(15 — 6,)]
20 = Ry[1 + a(100 — 6,)]
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Assuming
6, = 0°C, as a general convention.
Thus, we have

16 1+ax15

20 14+ax100

= 4(1+100a) = 5(1 + 15a)
=325a=1

= a = 0.003°C!

21. (9)
22. (2) Difference in number of wavelength is given as one
Let ¢ be the thickness of the column.

t t
=1

So,

)Lair Avaccum
t( LI ) =1
Aair Avaccum
t
(.uair - 1) =1

Avaccum _ 6x 1077
(ar — 1 (1.0003— 1)

A vaccum

=>t= = 2 mm
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23. (1) The modulation index is given by u = Ymax—Vmin \y herg Vinax @and V,..;, are maximum amplitude and minimum

Vmax*Vmin

amplitude for an amplitude modulated wave respectively.

(12-3) 9
H - —m—m—m$m—m—m—™ O ——— 0_6
(12+3) 15

Thus, value of x is 1.
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