PHYSICS

SET -1

Category-1 (Q. 1 to 30)
(Carry 1 mark each. Only one option is correct. Negative marks : — %4

Category-1

Three concentric metal shells A, B and C of
respective radii, a, b and c(a < b < ¢) have surface
charge densities +o0,—c and +o respectively. The
potential of shell B is
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A ring is made of a wire having a resistance
Ro = 12Q. Find the points A and B, as shown in
the figure, at which a current carrying conductor
should be connected so that the resistance R of
the sub circuit between these points is equal
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3.

Two bodies of mass 3 kg and 9 kg are tied to the
ends of a massless string. The string passes over
a pulley which is frictionless
(see figure). The
acceleration of the system in
terms of acceleration due to

gravity (g) is
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A compressive force is applied to a uniform rod
of rectangular cross-section so that its length
decreases by 1%. If the Poisson's ratio for the
material of the rod be 0.2, which of the following
statements is correct? The volume approximately
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(1) decreases by 1% (2) decreases by 0.6%
(3) decreases by 0.8% (4) increases by 0.2%.

3 kg

9 kg

Figure shows a potentiometer. Length of the
potentiometer wire AB is 100 cm and its
resistance is 100€2. EMF of the battery E is 2 V.
A resistance R of 502 draws current from the
potentiometer. What is the voltage across R when
the sliding contact C is at the mid-point of AB?
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A student measuring the diameter of a pencil of
circular cross-section with the help of a vernier
scale records the following four readings 5.50
mm, 5.55 mm, 5.54 mm, 5.65 mm. The average
of these four readings is 5.5375 mm and the
standard deviation of the data is 0.07395 mm. The
average diameter of the pencil should therefore
be recorded as
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(1) (5.5375+0.0739) mm

(2) (5.5375 +0.0740) mm

(3) (5.538 +0.074) mm

(4) (5.54+0.07) mm

Water flows in a horizontal tube (see figure). The
pressure of water changes by 700 N m™2 between
A and B where the area of cross section are
40 cm? and 20 cm?, respectively. Find the rate of
flow of water through the tube. (density of water
= 1000 kg m™)
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(1) 3020 cm/s
(3) 2720 cm’/s

(2) 2420 cm’/s
(4) 1810 cm?/s

The bob of a simple pendulum performs SHM
with period T in air and with period T, in water.
Relation between T and T is (neglect friction due
to water, density of the material of the bob =

% x 10° kg/m?, density of water 1 g/cc)
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12.

A uniform thin rod AB of length L has linear mass
: bx .

density w(x) =a +T , where x is measured from

A. If the CM of the rod lies at a distance of

(% Lj from A, then a and b are related as of
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The half life of a radioactive substance is 20
minutes. The time taken between 50% decay and
87.5% decay of the substance will be
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(1) 20 minutes (2) 30 minutes
(3) 40 minutes (4) 25 minutes

A uniform thin rod of length L, mass M is lying
on a smooth horizontal table. A horizontal
impulse P is suddenly applied perpendicular to
the rod at one end. The total energy of the rod
after the impulse is
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An early model for an atom considered it to have
a positively charged point nucleus of charge Ze,
surrounded by a uniform density of negative
charge upto a radius R. The atom as a whole is
neutral. The electric field at a distance r from the
nucleus is (r <R)
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13.

14.

15.

Water droplets are coming from an open tap at a
particular rate. The spacing between a droplet
observed at 4th second after its fall to the next
droplet is 34.3 m. At what rate the droplets are
coming from the tap? (Taking g = 9.8 m/s?)
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(1) 1 drop/7 seconds (2) 1 drop/second
(3) 3 drops/2 second (4) 2 drops/second

A human body has a surface area of
approximately 1 m? The normal body
temperature is 10 K above the surrounding room
temperature To. Take the room temperature to be
To = 300 K. For To = 300 K, the value of
oT, =460W m?(where o is the Stefan
Boltzmann constant). Which of the following
options is correct?
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(1) If the body temperature rises significantly
then the peak in the spectrum of
electromagnetic radiation emitted by the
body would shift to longer wavelengths.

(2) If the surrounding temperature reduces by a
small amount AT << T, then to maintain the
same body temperature the same (living)
human being needs to radiate 4T AT, more
energy per unit time.

(3) The amount of energy radiated by the body
in 1 second is close to 60 Joules.

(4) Reducing the exposed surface area of the
body (e.g. by curling up) allows humans to
maintain the same body temperature while
reducing the energy lost by radiation.

The closed and open pipes have same length.
When they are vibrating simultaneously in first

overtone, produce three beats. The length of open
rd

pipe is made 3 and closed pipe is made three

times the original, the number of beats produced
will be

OB TR G (AT € T7 23l A0z | Terw
G YA GACH Feieeo | fonfs Fmi 7

rd
| (AT Te1CF g TRH IR T VCF 3

@ T 281 | Q4 Fofe] FTF 18 23 2
(1) 8 (2) 14
(3) 17 4) 20

16.

17.

18.

19.

A block of mass 1.0 kg moving on a horizontal
surface with speed 2 m/s enters a rough surface.
The retarding force (F;) on the block is given by

F :{—5 ;10m < x<100m
X

where k = 0.5 J. The kinetic energy of the block
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(1) 457 (2) 2.57
(3) 0.857 4) 1.57

When heat energy of 1500 J is supplied to a gas
at constant pressure, 2.1 x 10° N m2, there was
an increase in its volume equal to 2.5 x 107 m?.
The increase in its internal energy is
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(1) 4507
(3) 9751

2) 5251
(4) 20257

When a 60 mH inductor and a resistor are
connected in series with an AC voltage source,
the voltage leads the current by 60°. If the
inductor is replaced by a 0.5 uF capacitor, the
voltage lags behind the current by 30°. What is
the frequency of the AC supply?
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23.

A container is filled with water (un = 1.33) upto a
height of 33.25 cm. A concave mirror is held
15 cm above the water level, and the image I of
an object O placed at the bottom is formed 25 cm
below the water level. The focal length of the
mirror is roughly
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(1) 10em 2) 15cm
(3) 20cm (4) 25cm

A particle is moving in a circular path of radius a
under the action of an attractive potential

k .
U=——. Its total energy is
2r
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In Young's double slit experiment, using
monochromatic  light of wavelength A, the
intensity of light at a point on the screen where
path difference is A is K units. The intensity of
light at a point where path difference is A/3 is
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A block of mass M is pulled along a horizontal
frictionless surface by a rope of mass m. If a force
P is applied at the free end of the rope, the force
exerted by the rope on the block is
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The stopping potential for a metallic surface
illuminated by monochromatic light of
wavelength A is 4V, while for another light of
wavelength 3 it is Vo. The threshold wavelength
of the surface for photoelectric emission is
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A loop carrying current I lies in the x-y plane as

shown in the figure. The unit vector K is coming
out of the plane of the paper. The magnetic
moment of the current loop is
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An object is dropped from a height h from the
ground. Every time it hits the ground it looses
50% of its kinetic energy. The total distance
covered at t— oo is
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In a p-n-p transistor, 10'* holes enter the emitter
in 10 s. If 2% of holes is lost in the base, then the
current amplification factor is
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28.
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30.

An uniform solid sphere of radius R exerts
gravitational force F on a particle placed at 2R
from the center of the sphere. A spherical cavity
of radius R/2 is made (as shown). The sphere
(with cavity) now applies a force F' on the same
particle. The ratio F'/F is
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A circular coil of radius 10 cm, 500 turns of wire
of total resistance 2Q) is placed with its plane
perpendicular to the horizontal component of the
Earth's magnetic field. It is rotated about its
vertical diameter by 180° in 0.25 seconds.
Estimate the induced e.m.f. in the coil. (Given the
horizontal component of Earth's field =3 x10° T)
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(1) 4x10°V (2) 6x10°V

(3) 8x10°V 4) 10x103V

A current of 1 A is flowing on the sides of an
equilateral triangle of side 4.5 x 10 m. The
magnetic field at the centre of the triangle will be
@b IR fqgrers e W0Ey 1 A ofbee[iz aRIe|
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(1) 4x10° Wb/m?

(3)2 x 10 Wb/m?

(2) 8x10° Wb/m?

(4) Zero

Category-2 (Q.1to5)

( Carry 2 mark each. Only one option is correct.
Negative marks : — 112

If g = acceleration due to gravity and
1/2
R = radius of the earth, then (%j represents the

dimension of

1/2
(%) GF ! fNCe7 @FIHa G e 263 2

R = RS e
(1) angular speed
(3) orbital speed

(2) escape speed
(4) acceleration

Alight is incident on face AB of an equilateral glass
prism ABC. After refraction at AB, the ray is
incident on face BC at the angle slightly greater
than critical angle so that it gets reflected from face
BC and finally emerges out from face AC. Net
deviation angle of the ray is 112° anticlockwise.
The angle of incidence ‘i’ has value:

@ e foe ABC @3 AB (& teTl ioifow
T 2fSRed #19 BC ote afowfere 203 AC e facg
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(1) 22° (2) 24°
(3) 26° (4) 28°

A ring consisting of two parts ADB and ACB of
same conductivity K carries an amount of heat H.
the ADB part is now replaced with another metal
keeping the tempertures 77 and 7> constant. The
heat carried increases to 2H. What should be the
conductivity of the new ADB  part?

Take, 20 _3
ADB
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1.

The equation of motion of a projectile are given by
x = 36¢ metre and 2y = 96¢ — 9.8¢* metre. The angle
of projection is
@ ST TNFA 26 x = 361 '8 2y =967 — 9.87 |
ATHA (Pl PO ?
. 4(3
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Two blocks ‘A’ and ‘B’ each of mass ‘m’ are placed
on a smooth horizontal surface. Two horizontal
force F' and 2F are applied on the two blocks ‘A’
and ‘B’ respectively as shown in figure. The block
A does nto slide on block B. Then the normal
reaction acting between the two blocks is: (A and
B are smooth)
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Category-3 (Q.1to5)

(Carry 2 mark each. One or more option are correct.

No negative marks.

A negative point charge is brought in an uniform
electric field. The electric field at a nearby point
G ISR g S GG T SferFe
e, oG (I Kee Sfversra

(1) may increase (2) may decrease

(3) both(1)and (2) (4) remain unchanged

Take the effect of bulging of earth and its rotation
in account. Consider the following statements:

+Jf2 S Fere 29 @ Yoftaa ik 1,

(A) There are points outside the earth where the
value of g is equal to its value at the equator.
ST AR (@I e g @ 01, ez Sreetem™
N |

(B) There are points outside the earth where the
value of g is equal to its value at the poles.

AT AR (SN OO g 9 A, GIF e
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(1) Both A and B are correct
(2) As correct but B is wrong
(3) Bis correct but A is wrong
(4) Both A and B are wrong.

3.

An AC source rated 100 V (rms) supplies a current
of 10 A (rms) to a circuit. The average power
delivered by the source

g5 100 V @52 9 AC T s q6ace 10 A
A A | T B 91T Fo] ATl

(1) must be 1000 W

(2) may be 1000 W

(3) may be greater than 1000 W
(4) may be less than 1000 W

One end of a light spring of spring constant & is
fixed to a wall and the other end is tied to a block
placed on a smooth horizontal surface. In a

. .1
displacement, the work done by the spring is > kx®

the possible cases are
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(1) at spring was initially compressed by a
distance x and finally was in its natural length

(2) it was initially stretched by a distance x and
finally was in its natural length

(3) it was initially in its natural length and finally
in a compressed position

(4) it was initially in its natural length and finally
in a stretched position.

Two resistors having equal resistances are joined in
series and a current is passed through the
combination. Neglect any variation in resistance as
the temperature changes. In a given time interval.

9o I AR @S (AT IS FCH AT TG
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(1) equal amounts of thermal energy must be
produced in the resistors

(2) unequal amounts of thermal energy may be
produced

(3) the temperature must rise equally in the
resistors.

(4) the temperature may rise equally in the
resistors.
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Hints & Solution

Category -1

1.

2
The potential of the shell B,

I'b rb rc
_4n oxa’ cs><b2+c5><c2
4re,| b b c
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Let x be resistance per unit length of the wire.
Then, Resistance of the upper portion is R;= x/;
Resistance of the lower portion is R, = x/»
Equivalent resistance between A and B is

RR, _ (xkL)(xl,)

R,+R, xl +xl,

8_xll, 8  xll,
3 L+, 3
1 IZ(IlJrl]
l,
Or 8__x
3

I—1+1
1,
AlsoRo=xl1 +xb; 12 = X(ll + lz)
12=xl, (:—1 +1}, Divide (i) by (ii), we get

2
xl;

N

2(y+1)2 =9y or 2y’ +2+4y=9y

Or 2y’-5y+2=0

Solving this quadratic equation, we get
1 1

==—or2.1t==
=3 L2

2

Given : m; =3 kg, m; =9 kg
From the diagram,
T-mg=ma ...(1)
mg-T=ma ....(i)
Solving equation (i) and (ii)

:(mz—ml)g (9-3)g Eg_g

m, +m, 12 127 2

3)

Volume of a uniform rectangular rod,
V=abl=Al

Where a = thickness, b = breadth of rod, [ =

length of rod and A = area of cross section
Now, as the rod is uniform,

thus Poisson’s ratio

Aa/a Ab/b Aa Ab

— == —
Al Al a b
Now, volume of rectangular rod, V = ab/
AV Aa Ab Al
= — =t —+—

Vv a b |
_,Aa Aa Al_,Aa Al )
a a I a I

Again, Poisson’s ratio

Aala Aa Al

)= =% T

_ Aa . .
Putting the value of — in eq. (i), we get
a

AV = —2($£|+A—I :A—I(l—ZG)
\% | | |

=1x[1-(2%02)]=1x(1-04)=0.6

Now, as per the question, length was decreasing
oAl . A
by 1%, so considering T negative, then V2

will also become negative.

This signifies that volume approximately
decreases by 0.6%



(0]
When the sliding contact is in the middle of the
potentiometer for wire AB, only half of the
resistance of the potentiometer wire (= 50 Q)
will be between the points A and C.
Total resistance between A and C is

1 1 1 1 1

= = =
R" 50 50 R' 25
=R'=25Q
And the total resistance between A and B is
R”=R’+50=25+50=75Q
.. The current flowing through the
potentiometer wire is

V_2
R" 75
The potential across R is
V':IR':EXZS:ZV
75 3
E
| 1
I r
d C
A B
R
“

Here dav = 5.5375 mm = 5.54 mm
Ad=0.07395 mm =0.07 mm

Average diameter of the pencil = (5.54 £ 0.07)
mm

(©))

Aa =40 cm?, AB =20 cm?, p= 1000 kg/m’
Po—Pp =700

According to equation of continuity, As.Va =
AB. VB

40VAa=20Vg =V =2V4

Using Bernoulli’s theorem

P, +%pV/§ =P, +%po2 or P, —P, :%p(Vé -V?

_1 2 2 2 7
700—§x1000(4VA ~Vi)or Vi ~t3

Va=0.68 m/s =68 cm/s
Rate of flow = Aa. Va =40 x 68 = 2720 cm’/s

@

Let V be the volume of the bob, then its weight
inairis Wa=Vp,g

When immersed in water, buoyancy force,
F, =Vp,0

.. Effective weight in water, W = W, - Fy,

8 1
=Vp,g-Vp,9=Vp,g-— V§pbg = §Vpbg

Y

.. Effective acceleration will be g’ ==

9
Now, T=2n\/I andT1=27r\/Il
9 g
= I g—z\/Iz1 or T, =3T
T, g 9 3

3
Consider a small segment dx of the rod at a
distance x from A.

Mass of this small segment,
dm=p dx=(a+b—li(jdx

Then CM of the rod AB is given by

L L 2 2 2
j(pdx)x .[[ax+bx)dx [aLerLj
) T L 2 3
L
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L
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2
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10.

11.

3
Let in time t;, 50% of the substance decay and
in time t», 87.5% of the substance decay.
Then in time t;, 50% of the substance left
undecayed and in time t, 12.5% of the
substance left undecayed.

According to radioactive
decay law,

N=Ny, ™, where Ais the

decay constant.

500 e’“lorlz g ;E =e ™ or 1 e
100 2 100 8
1
§ — e_MZ 1 -Mt2-1)
1= e or i e
2
b —t _In4 2In2 _oT

. t—t; =2 (20 minutes) = 40 minutes

C))

Mass of rod =M, Length of rod = L, Impulse =
P

We know that, impulse, P = Mvn

...(1)

Angular momentum =1 o= P.% ....(10)

Moment of inertia, |

> 'cm

=i.|v||_2
12
2

1 1
Total energy, E = > MvZ + > ()

1. P 1 P2L?

E=-M.—+=1_x—7- Usin 1
PRI I RTER (Using (1)
and (ii)
2 21 2
or g2 P 1, P12
2M 2 4xML
2 2 2
or E=2— 43 . g-2P
2M  2M M

)] LaM

A

P(Impulse)

12.

13.

@

Charge on nucleus = Ze

Total negative charge = Ze

(" atom is electrically neutral)

charge -Ze
volume 4 s

Negative charge density, p =

()

Consider a Gaussian surface with radius r.

By Gauss’s theorem,

E® x4nr? = a

€y

.....(ii)

Charge enclosed by Gaussian surface,

4 ° o
q=ze+ 2 p=Ze—Ze% (Using (i)
From (ii),

r3
Ze-Ze—
E(r)=—1_ = R®_ 261 T
N drg, 1’ 4re [ 1P R®
@

Space between a droplet at 4™ sec after its fall
to the next droplet is 34.3 m.

Distance travelled by 1* drop in 4 sec
1 ., 1
S= ut+§gt =0+§><9.8><4><4:78.4m

Distance travelled by 2™ drop
s'=784-343=44.1m
So, time taken by second drop to cover a

distance of 44.1 m will be,
l 12 1
44.1:§gt =1'=3sec

So, each drop have time gap of 1 sec.

Thus, the rate is 1 drop/sec.



14.

15.

C)]
From Wein’s law A T=Db or A, :$

If the body temperature rises then the peak in
the spectrum of electromagnetic radiation
emitted by the body would shit to shorter
wavelength. So option (a) is incorrect.

The amount of energy radiated by the body in
one second is given as

Net energy emission by the body

W, =cA(T*-T))
Where T is the temperature of the surrounding.
AW =GA(0-4T7AT, ); AW = ~4cToAT,

The amount of energy radiated by a human
body depends on its temperature. So option (b)
is incorrect.

4
W =GA(T, +10)" = GAT! [1+ %r—O]

0
4
=1x460 1+£ ~524)
300

So, option (c) is incorrect.

3
. v
For open organ pipe, first overtone v, = E
For closed organ pipe, first overtone
3v

Tl
Given : Beats =3

Yy

v, —Y; :3—X—3—V:3:l: = =12
L 4L 4L L
For open organ pipe, fundamental frequency
\%
v=—o0
2L

% 3v

O

For closed organ pipe, fundamental

Given L‘=E SLu=
3

Y
frequency v'=

aL
Given L’ = 3L
. A% 0]
L = = —
4(3L) 12L

.. Beat produced v—v'

_vov Iv 174, 4
2L 12L 12L 12

16. (3)
Here, m= 1.0 kg, vi=2 m/s
Initial kinetic energy of the block is

K, :%mvi2 :%(1.0 kg)(2m/s) =21

Work done by the retarding force is
W 100m F d 100 k d k I 100m
J R [[ - Jox=kin[g

10m
10m 10

@} = —(053)(2.302) =-1.15

= —(0.5J)In[ Tom

According to work-energy theorem
Ki—Ki=W
S Ke=Ki+W=2J-1.15]=0.851]

17. )
Heat supplied to the gas, AQ=15001J
Work done by the gas,

AW = PAW =(2.1><105 Nm‘z)(2.5x10‘3m3)
=5.25x10>Nm =525J

According to first law of thermodynamics,
AQ=AW +AU

S AU=AQ—-AW =1500 J-525J =975

18. (1)

X

1 300 > R

ol

s
X

Now, tan60° = X _ob
R R
X
Again, tan30° == = L
R ®CR

Now, from eqn. (i) and (ii), we get
tan60° oL L1

tan30° R 1
oCR

=®’LC

B
1/3

As ®=2nv

=®°x60x10°x0.5x10° = » =10

4
Or 2nv=10* :>U=£HZ
271



19.

20.

21.

22,

3
(3.20 +4.80) x 10°=8.00 x 10°
The number of significant figures is 3.

Q)

Apparent depth = Real depth

n
.. Distance of object from the mirror,

n= —(15+ 3323)_ (154 25)=—40cm
1.33

Distance of image from the mirror

ve—|15+ 2 =—(15+18.8)=-33.8cm~—34c
1.33

According to mirror formula

1 11 1 1 1

= ——t—==

w v f 40 -34 f

On solving, we get, f=-18.4 cm ~—20 cm

(©))
Here, U = —LZ
2r
Force acting on the particle, F= —Z—U = 53
r r

This force provides necessary centripetal
force.
2
mv: Kk k
So, =—mvi=—
r r r

L . 1
Kinetic energy of particle, K = > mv’ = o7
r

Total energy of the particle

=U+K= —LZ + LZ =0
2r- 2r
“
Intensity at any point on the screen is
| = 41, cos’ ¢
2

Where Iy is the intensity of either wave and ¢
is the phase difference between two waves.

Phase difference, ¢ = % x Path difference
When path difference is A, then
2n
=—xA=2n
¢ A

~.I=41,cos? (Z—ZTEJ =41, cos*(n)
=41, =K ....(i)

When path difference is % , then

¢=2—nx&=2— I=4I0cosz(ﬁj=E
A 3 3 3 4

23.

24.

25.

@

If a is the acceleration produced in the system,
then
P

a:(|\/|—+m) (1)

The force exerted by the rope on the block is

MP

F=Ma=——_
T Mm)

(Using (1)

(C))

As per question

e(4V0)=E—E= hc(i—ij (i)

A AoA,

and

evozm—mzhc R ...(11)
3 A, 3 A,

Dividing eqn. (i) by eqn. (ii), we get
1 1

gl o gL o1 f1 1
1 1 3 A, A A
A A,

Or i—ii—ior—:—or%:%
3 Ay A Ay 3N A

2

Area of the loop k

Therefore, the magnetic moment of the current

loop is

2
M=IxA= |[a2+%}k=[1+f}lazk



26. (3)
The kinetic energy of an object just after it hits
the ground = 50% of K.E. of the object

1 12 1 1 2 [
—MmMv" =—Xx—Mv" =V =

2 272 NA
Relative velocity after collision  v' 1

~ Relative velocity before collision v ﬁ

When a ball dropped from a height h, total
distance covered at

2
t >o0,5=h| 1HE ,S:h{1+1/2}=3h
1-e 1-1/2

27. Q)
As 10" holes enter the emitter in 10°° s, so the
emitter current is
_N,e 10°x1.6x10"C
ot 10°s
Since 2% of holes is lost in the base, so the
base current is

I =1.6x10°A=1.6mA

E

I, =2% of I_ :ﬁxl.ﬁ MA =0.032mA

In a transistor, I =15 +1;

“ 1o =1 -1 =16 mMA-0.032 mA =1.568 mA
The current amplification factor,
B:I_Cz 1.568 mA _
I 0.032 mA
28. (1
Given : Radius of
solid sphere = R,

radius of spherical R
cavity = R/2
GMm GMm
F= 2 2
(2R) 4R
F’=F — Force experienced by M’ due to cavity
G M m
EoF_ ‘g _GMm GMm
- (3R )2 4R?  18R?
2
poOMmI9-2)_GMm 7 G
R 36 R° 36
Using equation (i) and (ii), we get
VR 7x4 7

"F 36x1 9

29.

30.

0y

Initial magnetic flux through the coil,

o; =B,ACc0s0=3.0x10"° x(nxlO"z)xCOSOO =3nx10"

Final magnetic flux after the rotation,

¢ =3.0x10° x(mx107) x c0s180° = -3 x 107 Wh

Nd — o,
dt¢=_N(¢f t ¢)
~500(-3nx10" ~3nx107)
- 0.25
500(6mx107")
T 025

Induced emf, ¢ =—

~4x107°V

0y

B, = 3“—°I(cos 30° +c0s30°)
4ma

SR
~ (45x107) 2

(243)

( tan30° =

,azl—tan30°=|—
(1/2) 2 243

5
Bnet =%=4X10_5 Wb/m2

Category - 2

1.

@
g 1/2_ [LT™] C(TU2W2 -l
&) -

= Angular speed




Total deviation = (i — ) + (180 — 26,) +
(i-r)y=112°asr=60-0,
2i—120+206,+180-206, =112°

= 2i=152°i=26°

1)
Heat carried increases to 2 times. Therefore, new
net thermal resistance will become half,

~_R__RR, (,,R: RR, ]
2 2R +R,) (R +Ry)
@IKAYI/KA) (31 KA/ KA)
T @BIKA+(I/KA) 2(3l+|j
KA" KA

Solving this, we get K'= % K.

1)
Given, x = 36¢ and 2y = 961 — 9.87
or y=48t—4.9¢

Let the initial velocity of projectile be u and
angle of projection is 6. Then initial horizontal
component of velocity,

Uy = ucose=£d—xj =36
dt ),

1.e.,ucos = 36
intial vertical component of velocity.

Uy, =usin0= (d_yj =48
dt ),

i.e. usin @ =48
From (i) and (ii), we get

tan 6:@:ﬂ .'.sine:ﬂ
36 3 5

Or stinl(ﬂj
5

(O]

Acceleration of two mass system is a = ZL
m

leftward

FBD of block 4

N cos 60° — F=ma = mF. solving
2m

N=3F

Category -3

1.

3

Suppose uniform electric field is £ and due to
negative point charge at a nearby point, electric
field is Eo.

We know that electric field intensity is a vector
quantity and follow the vector addition rule.

At point A4, E and E, are in opposite direction,
thus net electric field decreases.

At point B, E and E, are in the same direction,
thus the net

electric  field

increases.

Therefore, at a \ / E
nearby point, N Y £

electric  field —Q—O—OO—
may increase B % \A

gfacrease. - / \

Hence option
(3) is correct.

)

We know that the value of acceleration due to
gravity decreases when we go up from the
surface of the Earth. If we take the into account
the effect of bulging of the Earth due to its
rotation, we can say that acceleration due to
gravity is maximum at the poles and minimum at
the equator.

So, there are points above both the poles where
the value of g is equal to its value at the equator.

(2), 4
The average power delivered by an AC source is
given by,

Pae = Vims Iims
¢ .'.®e[ T th

cos ®

- 2'2
31%2’100 \Y =cos® € (0, 1)
Ims =10 A .. 0<P,, <1000
= Pavg = 1000
cos ®
@, 2)

For an elastic spring, the work done is equal to
the negative of the change in its potential energy.
When the spring was naturally compressed or
stretched by a distgnce x, its potential energy is
given by (P.E.), = =kx*.

When it finally ccnes to its natural length, its
potential energy is given by (P.E.) = 0.

.. Work done = —[(P.E.)f _(P'E')i:l
=_[0—lkx2}=lkx2
2 2

(ONC)

In a resistor of resistance R, current / is passed
for time ¢ then the thermal energy produced in
the resistor will be given by H =i“RL.

As the resistors are in series, the current through
them will be same. Thus, the amout of thermal
energy produced in the resistors is same. The rise
in the temperature of the resistance will depend
on the shape and size of the resistor. Thus, the
rise | the temperature of the two resistances may
be equal.
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