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MAJOR TEST 9
PHYSICS SOLUTIONS (NEET)
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: HINTS AND SOLUTIONS :

1

(d)
1 newton =

(d)
As the block remains stationary therefore
For translatory equilibrium

ZFX:O “F=N

and Y F, =0 = f=mg
f

107> dyne

S REE

lmg

For rotational equilibrium )}, 7 = 0

By taking the torque of different forces about
point 0

T+ T+ Ty + Ty =0

As F and mg passing through point O

ST +Ty =0

AsT; # 0 .7y # 0and torque by friction and
normal reaction will be in opposite direction
(©

For charge g placed at the centre of circle, the
circular path is an equipotential surface and
hence works done along all paths AB or ACor AD
or AEis zero.

(a)

By using W = Q(E. Ar)

= W = Qe,i + e,f + esk). (ai + bj)]
= Q(e;a + e,b)

(b)

The effective capacitance of three capacitor
connected in parallel=3C

When 3Cis connected in series to C

3CxC
Cresul = m = 375
= C = 5uF
(b)
1 1 1 1 3+2+1 6 1
C, 4 6 12 12 12 2
Cs =2 uF
Cp=4+6+12=22yF
G2 1
c, 22 11

7

10

11

12

13

14

(c)
Power = % If W is constant then P « %
jefi-f_20_2

P, t; 10 1
(b)

LAdg
106 = —=
A
L 10° _ 1000 _ .01
T 3x103x98  3x9g oo™

(a)

Limiting friction between block and slab = u;m, g
=0.6%x10x9.8=588N

But applied force on block A is 100 N. So the block
will slip over a slab

Now kinetic friction works between block and
slab

F, = uemyg =04x10x9.8=39.2N

This kinetic friction helps to move the slab

- Acceleration of slab = 222 = 222
mp 40
= 0.98 m/s?
(b)
R « I? = If | doubled then R becomes 4 times
(a)

Because with rise in temperature resistance of
conductor increases, so graph between IV and i
becomes non linear
(9
R,, Rzand R, are in parallel order, so their
equivalent resistance
1 1 N 1 4 1
R" Rz R3 R*

1 4 1 4 1

50 50 75

_30+30+20

1500
80 4

~ 1500 75

75
~ R'=—0Q
4

75
R=R, +R =100 +—

4
475
= TQ = 118.750Q

(b)
T2 T _

R?  d3  n2dd

~n?d3 =n3d5 [wheren = frequency]

(a)

= constant
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16

18

19

20

22

The rms velocity of an ideal gas is

3RT
Urms = ™

Where T is the absolute temperature and M is the
molar mass of an ideal gas
Since M remains the same

vaS X '\/_

= -

= v'rms = V3V

!
vaS

vaS

gd] 1 1
7= -5 5

For planoconvex lens
Ri= o,R,= —R= —-15cm,u=14
1 1
" 5= (4-1(0+)
1 1
? =04 X E
Therefore, power of the lens in diopter

100 40

f =15 = 2.66 D

(b)
The far and near point for normal eye are usually
taken to be infinite and 25 cm respectively, ie, a
normal eye can see very distant objects clearly
but near objects only if they are at a distance
greater than 25 cm from the eye. The ability of eye
to see objects from infinite distance to 25 cm from

itis called power of accommodation.

(b)
%
E=E=2x—10—2:500N/C
(d)
¢ = Zg—j = 0 i.e.net charge on dipole is zero
()

Inside a conducting body, potential is same
everywhere and equals to the potential of it’s
surface

(b)

Average velocity is that uniform velocity with
which the object will cover the same displacement
in same interval of time as it does with its actual
variable velocity during that time interval.

Here, total distance covered

24

25

26

27

28

=Bms1x20s)+ (4ms™1 x205s)
+(5ms™1x205)

= (60 + 80 + 100) = 240 m

Total time taken = 20+ 204+ 20 =60 s

240

= Average velocity = “0 = 4ms™t
(a)

V. 12x107° . .
v1=A—1=W=2ms = 200 cms

V. 12x107° ) .
UZZA—ZZW:‘I-I’HS = 400 cms

p
Pa—Ps = pglhy — hy) + 5 (v3 —vi)
1

=1x1000(100) + 5(16 x 10* — 4 x 10%)
=10% + 6 x 10* = 1.6 x 10° dyne cm™2
(0

2M .

In C.G.S. Bgyiqr = 9 = - ..(1)
M 8M B
Bequatorial = .. (ii)

X
G)
From equation (i) and (ii), Bequatorial = 36 gauss
(a)
In SI unit of pole strength is Amp-meter. Here, the
pole strength is given in Weber, which is the unit
of (pem).
s em = 1073Wb

1073

Ho

Magnetic moment of magnet

M=mx2l=

m =

Ho
Torque, T = MBsinO

10~* -3 1
= —(4n X 107°) X == 0.5Nm
4TX10 2

(a)
Water is dia-magnetic.
(b)
Both the particles will meet at C, if their time of
flight is the same. The time of flight of A is

2u sme 2 x 10 X sin 60°
T = =/3s

g 10

For vertical downward motion of particle B from
BtoC

We have

1 1
h=§gT2=Ex10x(\/§)2=15m
()

Given, a=0.2m
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29

v=360ms~ 1,1 =60m
Equations of transverse wave travelling along
positive x-axis

y—astn[———
Or
y=asin27r[ t——]

y = 0251n2n[6t——
()

The acceleration of the vehicle down the plane=
gsina.

The reaction force acting on the bob of pendulum
gives it an acceleration a(= gsin a) up the plane.
This acceleration has two rectangular
components,

a,y =acosa = gsinacosa

And a, = asina = g sin? a as shown in figure.
The effective acceleration due to gravity acting on
the bob is given by

30

geff a3 + (g - ay) =azg’ + a321 — 2gay,

= g?sin® acos? a + g2 sin* a — 2g X gsin? «
= g?sin? a (cos? a + sin? a) + g% — 2g%sin® a
= g?sina + g? — 2g?sin a = g?(1 — sin a)
= g2 cos?a

Beff = 8COSA

L
Now, T' =21 |—
€eff

(9

ae
dt .,
For given sphere and cube % 403 A0 is constant

de
so for both rate of fall of temperature e

constant
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31

32

33

35

38

39

40

(0
Resistance of 40 W lamp is given by

_VE (220)?

R
P 40

=1210Q

Resistance of 100 W lamp is given by

R=—= 484 ()
100

V% (220)?
P

Current through series combination is given by

440

i=—=0.26A
(1210+484)

Hence, potential drop across 40 W lamp
=1210% 0.26 =314.6 V

Hence, 40 W bulb will fuse because lamp can
tolerate 220 V.

()

The possibility of an electric bulb fusing is higher
at the time of switching ON and switching OFF
because inductive effect produces a surge at the
time of switching ON and OFF

(d)

As the shell is initially at rest and after explosion,
according to law of conservation of linear
momentum, the centre of mass remains at rest.
While parts of shell move in all direction, such
that total momentum of all parts is equal to zero

()

Second law of thermodynamics can be explained
with the help of example of refrigerator, as we
know that in refrigerator, the working substance
extracts heat from colder body and rejects a large
amount of heat to a hotter body with the help of
an external agency, i. e., the electric supply of the
refrigerator. No refrigerator can ever work
without external supply of electric energy to it

(b)

Both the statements are true but reason is not a
correct explanation of assertion. Here, friction
causes motion

(0
Equivalent capacitance of parallel combination is
Cp = Cl + CZ + 63

(b)

Electric field and field lines are perpendicular to
an equipotential surface because there is not
potential gradient along the equipotential

. av
surface ie, along the surface e 0.
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41 (a)

When metal sphere is placed inside a charged parallel
plate capacitor, the electric lines of force will not enter
the metallic conductor as E = Oinside a charged
conductor. Moreover, the surface of a charged
conductor is an equipotential surface and hence,
electric lines of force are always perpendicular to
equipotential surface.

42 (d)
J% 1
Vrms = m = Urms X \/_ﬁ
43 (a)
m mRT
PV=[1RT=MRT$V=W

_2x107°x83x300

- -3,.3 — ;
3% 103 <105 1.53 X 107°m~ = 1.53 litre

44 (c)
S5 1—r4m‘ dr
E X 4nrf =
€0
N orf
4megR4
45 (d)

The simple pendulum at angular amplitude 6, is
shown in the figure.

Maximum tension in the string is
2

Tmax = mg + %
(D)

When bob of the pendulum comes from A to B, it
covers a vertical distance h

=
.. (i)
Also during A to B, potential energy of bob

= [(1 —cosBy)

: L . 1
converts into kinetic energy ie, mgh = - muv?

SN
..(iii)
Thus, using Egs. (i),(ii) and (iii), we obtain
Tnax = mg + %l(l — cos 0)

=mg+2mg[1—1+%‘2)]

= mg(1 + 63)
46 (a)
dq
I=—=3t2+2t+5
dt
dq = (3t? + 2t + 5)dt
t=2
g = f(3t2+2t+5)dt
t=0
3t3 2t 2
e T — +3 2 —
=+ +5t|0 t*+ % +5¢) = 22C
47 (b)
'o<1
"R
49 (a)
(p)
+ _/

/P ¥ d

By symmetryan E =0,V =0,B=0
p = NIA but Iefrective = 0, So, 0 = 0
(@)

E # 0,V = 0 Since Ifective = 0
=>B=0andu=0

E = 0 (By Symmetry)
V # 0 (Since distances are different)
B # 0 (Since Radius is different)
u+0
(s)
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P o

E = 0 (By Symmetry)

V # 0 (Since distances are different)
B+0

u+0

®

A
+U+|g-U-

E #0,V =0,u=0,B =0and given each rotating
charge to be equivalent to a steady current so B = 0 so
(t - €) and it was not given that each rotating charge
to be equivalent to steady current then B # 0
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