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HINTS AND SOLUTION

(4)

y-1
TVri=constant = T, =T, (\%} =927°C
2
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mg
.

—=mg and ——==F

2R

So,F=mg=100N

©)

For a body to purely roll down the inclined plane,
static friction will act at the contact point and the
point will not slip on the surface. Hence work
done by friction force is zero.

@)

When the two waves overlap, there overlap would
give a wave of amplitude zero. Since there would
be no deformation in the wire. Hence there will be
no potential energy. All the energy would be
kinetic.

(4)

Work done by a gas in a process is: from the PV
diagram is the area enclosed by the loop.

As we can see both loops ABC and DEF have the
same area enclosed.

Hence Wagc = — Wper

However, the magnitude are opposite.

7.

4)
A Netpullingforce _ 10x10-5x10 _ 10
Totalmass 10+5 3

m/ s

T—5><10=5><a=5—3?

T=22N

This is also the reading of spring balance.
(4)
+A ~

. 0
2T

From the figure we can see that ‘6 + 90°” is the
phase angle here.
From the figure we can calculate ‘0’ as

3
\2)
A
= sinezl
2

= e=sin—1(1)
2

= 0=30°
Therefore, we have the initial phase as 30° + 90°
=120°
Since the total initial phase angle between the
particles is 120°, we can say that the phase angle
covered by each particle will be half of the total
initial phase, i.e. 60°.
We are given the total time period of the two
particles at T. we know that time period is the time
taken for one complete rotation, i.e. 360°.
Therefore, the time taken to complete 360° is T,
then the time taken to travel 60° will be,

T T

= L><60 = —x6 => —
360 36 6

sin@ =




10.

11.

12.

©)

Fundamental frequency of the closed organ pipe is

v
vV=—o
4L
Here,v=340ms?, L=85cm=0.85m
-1
v=30M _ _100Hz
4%x0.85m

The natural frequencies of the closed organ pipe
will be

Van=(2n—-1) v =v, 3v, bv, 7v, 9v, 11v, 13v, ...

= 100 Hz, 300 Hz, 500 Hz, 700 Hz, 900 Hz 1100
Hz, 1300 Hz, ... and so on.

Thus, the natural frequencies lies below the 1250
Hz is 6.

(4)

For complementary angles projectiles, 6; + 0, =
90° and Range, R will be same for both
projectiles.

2usin6; and

Here, T, =

_2usinf, 2ucos6,

T, as (6.=90-6,)
g g
u?sin 20
R=——"1
g
Thus,
2 (i 2 o
T, - 2u (Zsmg1 cos6,) _ (U©sin26,)2 _ RE

g 9 g9

or R= % ghyT,

1)
Decrease in potential energy = Work done against
friction
mg(h+d)=Fd
here F = average resistance

= F:mg(1+gJ

(2)

Applying parallel axis theorem
2 2 2
ML M (Lj _ 7ML

| =l +Mh? =

12 4 48

14.

15.

16.

17.

)

From Kepler’s laws of planetary motion-

/ 3/2 3/2
_2R¥ Tzz[&J Z[ﬁj __g

"o T (R) R
:>T2=8T1
T, =(84) x 8 min

)
V2
R a; = a (Here, ar=a)
2
or (GO =a
R
N s
a 5

1)

A periodic function is one whose value repeats
after a definite interval of time, sin® and cosO are
periodic functions because they repeat itself after
2 interval of time.

j/\”\/’ j\%

sin curve COs curve

(4)

Assertion: is false, in cyclin process only AU =0,
AQ = AW.

Reason: is true, work done is not zero only
change in internal energy is zero.

(4)
MV + MoV, 4 MV
My +My + My +.c4my,

cm

(mg +my +mg +....4+ My Ve

= (M +MyVs + ...+ MyVy,);
Option(A) is LHS of the above equation.
Option(B) is RHS of the above equation.
Hence, (A) and(B) are same.
Option(C) is correct since momentum can be
defined for a body having translational motion, it
may have additionally rotational and oscillatory
motion.
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19.
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(2)
dx
Vy, =—=5
ot
dy
v, =—=(4t+1
y OIt( )
AL 45°, vy = vy
4t+1=5
or 4t=4
or t=1sec
3)

According to Wein’s displacement law.
Amax 1 = constant

A T
xmaX1 _2 T1=1227 + 273 = 1500 K

maxo 1

Mmaxy
OF gy, = m?rxl I T, = (1000 + 1500) K
2

= 2500K
_ 5000x1500
2500

=3000A.

o:g
0:0
®~

v

V
It is an isobaric process.

)
F=kx =mg =kx = m o«ckx

m kX 4
Hence, —+ = L x -1
m, k;

= Xp;=3cCcm

(1)
The reflection coefficient of a black body is zero
because black body absorbs all the radiation

incident on it.

(2)

Work done by the gravitational force considered
as positive when the two-point masses are brought
from infinity to any two points in space.
Gravitational potential energy decreases during
the above process.

L

k
—_ = =X
2 X

X, 6 ki

25.

26.

217.

28.

(2)

Atomizer is a device that is used to emit liquid
droplets as fine spray. 'Atomize' here means
splitting up a large body into small, discrete
particles. It works on Bernoulli's principle.
Bernoulli's theorem is based on the conservation
of energy.

(4)
Applying conservation of moles.
nit+nN2=n

LA A

RT RT RT

= PiVi+ PV, =PV

- (s b (L)
L )\3 n 3 r \3

= F+rf=r?

= r?=+3%+4% =5cm

Hence the radius of the new bubble is 5 cm.

1)

The kinetic energy of the system, but not the
linear momentum of the system

Consider a bomb blast, where the internal
chemical energy generates strong internal forces.
The total kinetic energy of the fragments is much
higher than that of the bomb before explosion.
However, absence of external force result in no
change in the total linear momentum of the
system.

)
V is the orbital velocity. If Ve is the escape
velocity, then V, =+/2V. The Kinetic energy at the

time of ejection.

KE:%mVez =%m(\/§V)2 =mv?

M)

For equilibrium of system,

R =\F2+F7,as0=90°

In the absence of force F,
Mass
JF2+F¢ R

Acceleration =X+—~——= ==
m m

Acceleration =
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34.

(2)
As v= 2gh

1+L

MR?
Hence velocity is independent of the inclination of
the plane and depends only on height h through

which body  descends. But because
t=—- 1 2h+ depends on the inclination
sin6\ g

also, hence greater the inclination lesser will be
the time of descend. Hence, in present case, the
speeds will be same (because h is same) but time
of descend will be different (because of different
inclinations)

(4)

A stationary wave is called such because, there is
no wave velocity.

This means that all parts of the wave have the
same wave. They all attain maximum position at
the some time. They go to mean position at the
some time, and they go to rest and maximum
velocity at the some time as well.

4)

Q1=Q2
ms; (32 — 20) = ms; (40 — 32)
5_8_2
s, 12 3

3)

We cannot say anything about the magnitude of
the forces because it is not mentioned by how
much time each of the forces has taken to
increase/decrease the velocity. Hence, F; may be
smaller than, greater than or equal to Fi.

1)

K =1 MV2,ax —lco A% xm
-3

= o= / 5 = 2X8X102=4rad/s.
mA 0.1x(0.2)

X = ASIﬂ[mt+%j=OlSln[4t+ j

(2)

Isothermal ---Temperature is constant- (Internal
energy constant)

Isobaric ---Pressure is constant
Isochoric---Volume is constant

Adiabatic ----AQ = 0 There is no heat exchange.

36.

37.

38.

39.

40.

41.

42.

4)
=
u?sin?o,

H, 29  sin®e
H, u?sin?e, sin?6,
29
T T T T
0=—>20,=———=—
377 2 3 &6
2
Hy=Hy 20 02 _q0p, 114 54

sin“ 6,
(4)

By applying v2 = u? - 2as =0 =u?-2as

2

5= ;— s oc u? [If retardation is constant]
a

If the speed of the bullet is double then bullet will
cover four times distance before coming to rest
i.e. S2=4(s1) =4(2s) = s, =8s

So, number of planks required = 8

©)

Spring constant (k) oc L

Lengthof thespring(l)
as length becomes half, k becomes twice is 2k.

U, - GMm |, _ GMm
R 4R
AUzGMm_GMm:EGMm
R 4R 4 R
3
=—mgR
4 g
2
o _ (A+A5)° 225 9
lmin (A-A)? 25 1
2
Power = Fv
P = 4500 x 2 = 9000 W = 9 kW
2
10 Vv Vv
f:—: —f:___
b= 3T 27 101
Solving we get, v = 337m/s
2

Fdt = mv — mu from work energy theorem
F_ m(v—u) _ 5(65-15) _ 5x50 _125N
dt 2 2




43.

44,

45.

46.

(2)
At 4s
u=at=8m/s

81=%at2 =%><2><42 =16m

From4sto8s — v=8m/s
a=0,s=vxt=8x4=32m
From 8s to 12s
S3 =81 =16m . Syotal =S1+Sp +S3=64m
)

In the stable equilibrium, a body has minimum
potential energy.

(1)
(A) v=8tm/s
= a=8m/s’andatt=1sv=8m/s
(B) v=6t-3t
After some time v will be negative, so particle will
change its direction.
a= % =6—6t
dt
So, I and Il is matching.
(C) x=3t2+2t

v=%=6t+2, att=1s,v=8m/s

and a= % =6 m/s? so a is constant.

Hence, 11l and IV is matching.
(D) a=16t
a — variable
dv
a=—
dt

jdv=j16tdt

v=_8t?att=1s,v=8ml/s
So, Il and I11 is matching.

3)

2
at:Sm/sz,aC=V—=4OX40=4m/s2
r 400
Ao =& +a2 =32 +42 =5m/s°
So, x*=5
X =125

&505) o k \

48.

49.

50.

(4)
u?sin?o

H i htmax:
(Height) 29

= (Height) . o Sin° 0
(Hmax)l = (Hmax)z
sin? (01) = sin? (0,)
0:=0
2usin©
g
0:1=0=>T1=T

yJ -

T= =T «sind

3)
dv

a=v—
dx
?:m :>a=[5x2 +9]x10x:>a=50x3 +90x
X

Atx=1m,a=50%x12+90x 1
= a=>50+90 =140 m/s?
(3)
U=t
2

i.e. U versus x? graph is a straight line passing
through origin.

)
2 f—
\Y =2r(pg—p°)gwhere n is the coefficient of
n
viscosity of medium.
Clearly V oc r?
= mor? = Vo (m)??

/
LoV (m)T v_zz(s_mf"”
Vi my \Y m

= V=4V
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