AlEEE Entrance Test - 2005

PHYSIcs SOLUTIONS

Sol:

Sol:

Sol:

4.

Out of the following pair, which one does not have identical dimensionsis
(1) moment of inertia and moment of aforce (2 work and torque

(3 angular momentum and Planck’'sconstant  (4)  impulse and momentum

Ans[1]
t =la P moment of force and moment of inertiawill not have same dimensions.

The relation between time t and distance x is t = ax? + bx where a and b are constants. The
acceleration is

1 -2av (2 2av? (3) —2abv? 4 2bv3
Ans[1]

dt _ x__ 1

ax S XFb P T oarn)

d?x

d
= _(2ax+b)2 - 2a— = a3

dt? dt

A car starting from rest, accelerates at the rate f through a distance S, then continues at constant

f
speed for timet and then decelerates at the rate — tocometo rest. If the total distance traversed
is15 S, then

1 1 1 1
— —f42 — —§42 — — —f42
() s=ft @ s=ft ® s=ft 4 s=gft
Ans|]
V2
S= oo (i)
2f A f B c 2 p
S,=BC=Vt (i) M
V2
CD=%=T=ZS (iii)
P S,=15S-[AB+CD]=12S (iv)

f
L L
Solving (i) - (iv), S 75
There is no aternative matching

A particle is moving eastwards with a velocity of 5 ms™. In 10 seconds the velocity changes to
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Sol:

Sol:

Sol:

5ms™! northwards. The average acceleration in thistime is

1
(1) =zero 2 f ms~2 towards north-west
1 1
3 N ms2 towards north-east @ 3 ms2 towards north
Ans|[2] N
Y,
_vi-vi_ 551 J‘5m/sec
aavg - Dt - 10 - 2 (_I + J) W. E X

5m/sec

1
Average acceleration will be fm/sec2 in
North-West direction

A projectile can have the same range R for two angles of projection. If t; and t, be the times of
flights in the two cases, then the product of the two time of flightsis proportional to

o = @ R @ R @ o
Ans[2]

At complementary angle of projectioni.e., g, + g, = 90°, ranges are same.

. 2usinq1. ) 2usnq; _ 2usin(@90 - q1) _ 2ucosqy
=9 27 g g g

4u®sngicosq _ 2R
t1t2 = g - g

An angular ring with inner and outer radii R; and R, isrolling without dipping with a uniform angular
speed. The ratio of the forces experienced by the two particles situated on the inner and outer parts

of thering, % is

M 1 O = @ = @ Bl

R2 5

Ans[2]

There will be only centrifuga acceleration of al particles because angular speed is constant
F, = ma, = mRyw?

F, = mag = mR,w?
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R _ R
P = =5

R
(Masses of particles are not mentioned in the question. This answer is subject to mass of particlesis
same)

7. A smooth block is released at rest on a 45° incline and then dides a distance d. The time taken to
dideisn times as much to dide on rough incline than on a smooth incline. The coefficient of friction

is
1 1 1 1
(D m=1-—3 ) n}=1/1'7 @ m=1-—7 @ nlﬂ/l'?
Sol: Ans|[3]

Let length of inclineisd

1
For smooth inclined plane d =0+ — x gsin45° t,? (i)
1
For rough inclined planed =0 + > (g Sn45° —mg cos 45°) 1,2 (i)

Using (i) & (ii), %g Sn45°t,2 = %g(s'n 45° — m, cos 45°),2

1 1
ftlz =z (1-nmynty?

1
b (I-m)=—3

I-1-O:

p m:g'[niz

Q

8.  Theupper haf of an inclined plane with inclination f is perfectly smooth while the lower half is rough.
A body starting from rest at the top will again come to rest at the bottom if the coefficient of friction
for the lower half is given by

(1) 2tanf (2 tanf (3) 2dnf (4) 2cosf
Sol: Ans[1]
Let AB is amooth, BSisrough A
=N

Applying work energy theorem between A and C

o
KE =0,KE=0 b DKE=0 Bﬁ
Wing = mgd-sinf d

C
v

d
Whiction = —(mmg cosf ) x 2

Amity Ingtitute for Competitive Examinations : Phones: 26963838, 26850005/6, 25573111/2/3/4, 95120-2431839/42
-3-



Physics AIEEE-2005

Sol:

10.

Sol:

11.

Sol:

d
P mgdsnf —mmgcosf > =0, 2tanf =m

A bullet fired into a fixed target loses hdf of its velocity after penetrating 3 cm. How much further it
will penetrate before coming to rest assuming that it faces constant resistance to motion?

1 15cm (2 1.0cm (3 3.0cm 4 20cm

Ans|[2]
Using work energy theorem

N

1

O

1 aus

7] m2.
m < ¢V =0
—>|
3 i !
or §W2=FX3 0] 3cm!
4—>: X
—p

Also

2

l 02 l aigz_ F =_F i
er()—zmgzéj =—Fx or = —Fx (i)

u
8
Using equation (i) & (i)

3_3
- == P x=1cm

1 x

A parachutist after bailing out falls 50 m without friction. When parachute opens, it decelerates at

2 m/<. he reaches the ground with a speed of 3 n/s. At what height, did he bail out?

() 293m 2 1im @ 91m (4 182m
Ans[1]
Applying work energy theorem sA Bailing out
Wi = Mg x 50— mx 2 x (h —50) SOmI position
h B

1
DKE= 5 m2?2-0

1 rrr7rrr Ground
P mgx50-mx2(h-50)= Err(Z)zb h=293m

A particle of mass 0.3 kg is subjected to a force F = kx with k = 15 N/m. What will be its initial
accderation if it is released from a point 20 cm away from the origin?

(1) 5m/< (2 10m/<? (3 3ms 4 15m<
Ans[2]
At x=20cm,a= 15(;;'2 = 10m/sec?
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12. The block of mass M moving on the frictionless horizontal surface collides with the spring of spring
congtant K and compresses it by length L. The maximum momentum of the block after collisonis

ML?
1) zero 2
@) @ — y
KL2 77 7 777777 77
3 JMKL 4 M
Sol: Ans|[3]
Using conservation of energy
\%
im/2— iKXZ —
2 2 77 I//// 777777 77
2
(mV) :iKXZ
2m 2

Maximum momentum
mv=_./KM L (givenx=1L)

13. A mass mmoves with avelocity v and collides inelastically with another identical mass. After collison

\
the 1% mass moves with velocity f in a direction perpendicular to the initid direction of motion.

Find the speed of the 2'd mass after collision

Iv/ﬁ after
collision
2 \Y
W [V @ 7 — s
before collision
B v @ .3v
Sol: Ans[1]

Since there is no externa force acting therefore momentum will be conserved in al direction
Conserving momentum along x-axis :

mv =mV cosf
P  Vcosf =v () after collision
Conserving momentum aong y-axis : Iv/ﬁ

Y,
v
Vv inf -_— . X
m—Zz =nV sn —
3 before collision \<‘
\Y

b Vsnf = % (i)
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14.

Sol:

15.

Sol:

16.

Sol:

17.

From (i) & (ii)
,_ 4V _ 2
Ve= 3 P V= 7

A spherica ball of mass 20 kg is stationary at the top of a hill of height 200 m. It rolls down a smooth
surface to the ground, then climbs up another hill of height 30 m and finally rolls down to a horizontal
base at a height of 20 m above the ground. The velocity attained by the bal is

() 10m/s (2 10,30 m/s 3 40m/s 4 20m/s
Ans|[3]
Applying conservation of mechanica energy

1
Em/Z:rrgXSO, v =40 m/sec

A block is kept on africtionless inclined surface with angle of inclination
a. The incline is given an acceleration a to keep the block stationary.
Thenaisequd to

@D g (2) gtana
(3) g/tana (4 gcoseca

Ans|[2]

Net acceleration of block isin horizonta direction
N cosa = ng
Nsna =ma

P tana =alg

P a=gtana

The moment of inertia of auniform semicircular disc of mass M and radiusr about alime perpendicular
to the plane of the disc through the centre is

1) Mr2 @) %Mr2 ©) %Mr2 @) %Mr2
Ans[2] 2M

1 2
—(2M)r
2( )

:erz
2 2

A body A of mass M while falling vertically downwards under gravity bresks into two parts. a body

1 2
B of mass 3 M and a body C of mass 3 M. The centre of mass of bodies B and C taken together

shifts compared to that of body A towards
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Sol:

18.

Sol:

19.

Sol:

20.

(1) body C (20 body B
(3) depends on height of breaking (4) doesnot shift
Ans[4]

When body A bresks into B & C there is no change in external forces and internal forces play no
role for motion of centre of mass.

A T shaped object with dimensions shown in the figure, is lying on a —|—»
— . . : A ]B
smooth floor. A force F is applied at the point P paralld to AB, such
that the object has only the trandationa motion without rotation. Find
the location of P with respect to C. _.—F: 2
F

4

@ 3! @ | | l
C

2 3
@ 3! @ !
Ans[1]

To have pure trandatory motion, F must act at the centre of mass of the body. M
Distance of centre of mass from mid-point O. [ . ]
oMo -
“3m T3 x]

*|2M
P  distance of Pfrom C
] -
I c

The change in the value of g at a height h above the surface of the earth is the same as at a depth d
below the surface of earth. When both d and h are much smaller than the radius of earth, then which
one of the following is correct?

D d==n (@ d=h ©) d:% (4) d:%
Ans|[1]

g 2ho_ x do

o R =
P d=2h

A particle of mass 10 g is kept on the surface of a uniform sphere of mass 100 kg and radius 10 cm.
Find the work to be done against the gravitational force between them to take the particle far away
from the sphere (you may take G = 6.67 x 10-11 Nm?/kg?)

(1) 667x10°J 2 667x100J (3 1334x100J (4 333x10710J
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Sol:

21.

Sol:

22.

Sol:

23.

24,

Sol:

Ans[2]
Work done = change in potential energy
ge' 100" 10" 10°® 3
=0- ¢ ',
=6.67x 1010 ]
A 20 cm long capillary tube is dipped in water. The water rises up to 8 cm. If the entire arrangement

isput in afredy faling elevator the length of water column in the capillary tube will be
() 4cm (2 20cm 3 8cm (4 10cm

Ans[3]
In fredly fdling elevator effect of gravity will disappear and also angle of contact will become 90°

If Sisstressand Y is Young's modulus of materid of a wire, the energy stored in the wire per unit
volumeis

2Y S S5
OV 2 @ v @ 2%Y @ S
Ans[4]
Formula
Average density of the earth
(1) isdirectly proportiond to g (2 isinversdly proportiondly to g
(3) doesnot depend on g (4) isacomplex function of g

: Ans[1]
M . G _ 3g
r= - =
% pR® G 4pGR

A body of mass m is accelerated uniform from rest to a speed v in a time T. The instantaneous
power delivered to the body as a function of time is given by

1 mv? 1 mv? mv? mv?
® 57t @ 5= ® =t @
Ans|[3]

&V o
v=0+aT b a= g73

Veocity at any timet o té
OCl ayvimet= T
ty at any g? :
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25. Consider a car moving on a straight road with a speed of 100 m/s. The distance at which car can be
stopped is [, = 0.5]

(1) 100m (2 400m (3) 800m (4 1000m
Sol: Ans[4]
Maximum retardation = - m_;g =-mg

0=(100)2-2x mx 10x S
S=1000m

26. Which of the following isincorrect regarding the first law of thermodynamics?
() It introduces the concept of the interna energy
(2) Itintroduces the concept of the entropy
(3) Itisnot applicableto any cyclic process
(4) Itisarestatement of the principle of conservation of energy

Sol: Ans[2]
Second law of thermodynamics introduces the concept of entropy

27. The temperature-entropy diagram of a reversible engine 4T
cycleisgiveninthefigure. Its efficiency is 2T+
1 2 B
o 3 @ 3 To
1 1 3 ; >
® 3 @ - S 25 S
Sol: Ans[1]

3
Hest taken from source = Areaunder curve 1 -2 = 2 STo

AT

1
Work done = Areaof closed path = = ST ap 1
7L ... hz
1 0 ' :
ESOTO 1 3: '
h= == :
3 3 ; |
2°sT H | .
2 SoTo S 5 S
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28.

The figure shows a system of two concentric spheres of radii r; and r, and kept at temperature T,
and T, respectively. The radid rate of flow of heat in a substance between the two concentric spheres
is proportiond to

N
@ (rzrl-rzrl) @ 2=n) ‘3
r, T

- r r 2
(2 1) In_2

€) "y @ 0 ~_
Sol: Ans[1]
dQ _ 4pK(Ti- Tp) ,
= . 1r2
dt (r2- )
. 99,

29.

dt = (r2-n)

A system goes from A to B viatwo processes | and Il as shown in figure. If DU, and DU, are the
changesin internal energiesin the process | and Il respectively, then

(1) DU,>DU, P

(9 DU,<DU, A <>B
(3 DU;=DU, I

(4) relation between DU, and DU, can not be determined

Sol: Ans[3]

Changeininternal energy is independent of path

C
30. A gaseous mixture consists of 16 g of helium and 16 g of oxygen. Theratio Cp of the mixture is
1) 14 (2 154 (3 159 (4 162
Sol: Ans[4]
m+n _ N Ny

= +
g-1 g-1 @-1

wherer isfor mixture

1l 16
n=—7 =4 n 5—05
1 1
4+ = —
2 __4 2
P g-1 E-l 7 1,92162
3
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31. The intensity of gamma radiation from a given source is |. On passing through 36 mm of lead, it is
I |
reduced to 3 The thickness of lead which will reduce the intensity to > will be

(1 18mm (@ 12mm (3 6mm 4 9mm

Sol: Ans|[2]
[¢=le™

where mis coefficient of penetration

I
— = |@mx36
8

= g™

N|—

Solving X =12 mm

32. Thedectricd conductivity of a semiconductor increases when electromagnetic radiation of wavelength
shorter than 2480 nm is incident on it. The band gap in (€V) for the semiconductor is

() 05ev (2 0.7ev d 1llev (4 25ev
Sol: Ans[1]
hc 6.6~ 10% " 3" 10°
Bandgap =-—= =05eV

I 2580° 10°°° 1.6 10°*°
33. A photocdl isilluminated by a small bright source placed 1 m away. When the same source of light

1
isplaced > maway, the number of electrons emitted by photocathode would

() decrease by afactor of 2 (2) increase by afactor of 2
(3) decrease by afactor of 4 (4) increase by afactor of 4
Sol: Ans[4]

1
No of electrons emitted (n) p F

oo Mo d”
17) d 12
d12 12
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34.

Sol:

35.

Sol:

36.

Sol:

37.

Sol:

.
Starting with a sample of pure %6Cu, — of it decays into Zn in 15 minutes. The corresponding half-

lifeis
1
(1) 5minutes 2 73 minutes (3) 10 minutes (4) 15 minutes
Ans[1]
Applying
N =Nge !

1 X
b gNo=Noe! *1

P | x15=log,8

| _ 3069
15

_ 0693 _ .
Ty = - =5min

If radius of the 27 o] nucleusis estimated to be 3.6 Fermi then the radius of 125T¢ nucleus be nearly
() 4fermi (2 5fermi (3 6fermi (4) 8fermi
Ans|[3]

Apurs

1

36 _ 22765 _3 _ .
P o %5; 5 P r.=6fermi

f . n=4
The diagram shows the energy levels for an electron in a v n=3
certain atom. Which transition shown represents the
emission of a photon with the most energy? ¥ n=2
@ | @
3) I @ 1V ‘ n=1

I mnur 1w

Ans[3]

Maximum energy gap isfor trangtionfromn=2® |

If the kinetic energy of afree electron doubles, its deBroglie wavelength changes by the factor
1 1

O 7 @ 2 ® 5 @ 2

Ans[1]
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38.

Sol:

39.

Sol:

40.

Sol:

41.

Sol:

- P 2mK 1, Ky

11
p I 2 = \/5
In a common base amplifier, the phase difference between the input signal voltage and output voltage
is

p p

@ 0 @ 3 ® @ p
Ans[1]
In a full wave rectifier circuit operating from 50 Hz mains frequency, the fundamenta frequency in

the ripple would be
() 100 Hz (2 70.7Hz (3 50Hz (4 25Hz

Ans[1]
AT AVava)
0‘ \_/T 0| T¢ 2T¢
In full wave rectification frequency doubles
A nuclear transformation is denoted by X(n, a) 7| j . Which of the following is the nucleus of element

X?
@D 2B 2 iBe 3 G 4 B
Ans[4]
X + tn=iLi + 3He
The function sin(wt) represents
(1) asmple harmonic motion with a period 2p/w
(20 asmple harmonic motion with aperiod p/w

(3) aperiodic, but not smple harmonic motion with a period 2p/w
(4) aperiodic, but not smple harmonic motion with aperiod p/w

Ans[2]
y = sin?(w)
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42.

Sol:

43.

Sol:

44,

Sol:

1
=E(1—0052wt)

it represents S.H.M. with angular frequency 2w

b T=

» _Pp

2w w

A Young's double dit experiment uses a monochromatic source. The shape of the interference fringes
formed on ascreen is

(1) draghtline (2 parabola (3) hyperbola (4) drde

Ans[3] =

S,P—SP=nl 317
L

for agiven n, difference of the distance of point P from s
two fixed points is constant therefore locus of any frinze 2
will be hyperbola

Two simple harmonic motions are represented by the equation y; = 0.1 singloom +%2 and

a
y, = 0.1cos pt. The phase difference of the velocity of particle 1 with respect to the velocity of
particle 2 is

® -5 @ ¢ @ % @ =
Ans[3]
Velocity leads displacement by p/2

— ; ﬁ00t+£+£.;9. — -%t+£+3
P V;=01sn P+ 3 25 V2—0.1sngp >t

[SREHe)

_@ PO ® PO p
Dfo=€3" 25 827227 "%

A fish looking up through the water sees the outside world contained in a circular horizon. If the

4
refractive index of water is 3 and the fish is 12 cm below the surface, the radius of this circle in
cmis

(1) 36,5 @ 45 () 36,7 4 36/47

Ans[4]
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45.

Sol:

46.

Sol:

r

tang. = h
P r=htanq,
1 —
ang, = m < >
H Q
J— 0.
tanq, = nt -1
h 12 36
P r= = =
Jre-1 8 7
9
Two point white dots are 1 mm apart on a black paper. They are viewed by eye of pupil diameter
3 mm. Approximately, what is the maximum distance a which these dots can be resolved by the
eye? [Take wavelength of light = 500 nm]
1D 6m 2 3m 3 5m 4 1m
Ans|]
A thin glass (refractive index 1.5) lens has optical power of 5 D in air. Its optical power in a liquid

medium with refractive index 1.6 will be

(1) 25D @ -25D 3 1D @ -1D
Ans|]
@ oml 19 |
S8 28R Reg 0
/2 oml 10 ..
P=si5 kR, R.: (i)
1
5__ 2 _
P P~ 17 8
16

5
P= r There is no matching aternative
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47,

Sol:

48.

Sol:

49,

Sol:

50.

Sol:

When two tuning forks (fork 1 and fork 2) are sounded smultaneously, 4 besats per second are head.
Now, some tape is attached on the prong of the fork 2. When the tuning forks are sounded again, 6
beats per second are heard. If the frequency of fork 1 is 200 Hz, then what was the original frequency
of fork 2?

(1) 196 Hz (2 204 Hz (3) 200 Hz (4 202Hz
Ans[1]
When tape is attached to the tuning folk its frequency decreases, therefore frequency of 2, should be
=200—-4 =196 Hz.
Zx

If asimple harmonic motion is represented by e +ax =0, itstime period is

1) 2 2 3 il 4 22
(1) 2pa @ 2pfa @ - @ I
Ans[4]

o .d?%x
Comparing with e wW2x = 0

2p
W2 =a p Tzf

The bob of a smple pendulum is a spherical hollow bal filled with water. A plugged hole near the
bottom of the oscillating bob gets suddenly unplugged. During observation, till water is coming out,
the time period of oscillation would

(1) remain unchanged
(2) increase towards a saturation value
(3) firstincrease and then decrease to the original value

(4) first decrease and then increase to the origina value

Ans[3]

I
e

where | is distance between point of suspension and centre of mass of the body.

As water leaks out | increase and once ball is empty centre of mass comesto initia point.

An observer moves towards a stationary source of sound, with a velocity one-fifth of the velocity of
sound. What is the percentage increase in the apparent frequency?

1) 5% 2 20% 3) zero 4) 05%

Ans[2]
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51.

Sol:

52.

Sol:

53.

Sol:

Xy - Vog
f¢=fm§

g BPVISY_ @i 0
=t 75
fe_6 ot _1
f 5 P TF 7%

Df ,
% change= — 100 =20%

If 15 is the intensity of the principa maximum in the single dit diffraction pettern, then what will be
its intensity when the dit width is doubled?

@D 1 2 1,2 @ 21, 4) 41,

Ans[1]

Intengity is independent of width of dit

When an unpolarized light of intensity |, is incident on a polarizing sheet, the intensity of the light

which does not get transmitted is

1 1
(1) zero @ lo @ Sl @ Zlo
Ans|[3]
Average intengity transmitted through polarizer is 1,/2, where | is intensity of unpolarized high.
A charged bal B hangs from a silk thread S, which makes an angle q

with a large charged conducting sheet P, as shown in the figure. The P
surface charge density s of the sheet is proportiona to

+

+
+ [ S
(1) snq (2 tanq .
+
(3) cosq (4 cotq N B
Ans|[2]
For equilibrium
Tcosqg=ng +
Tsnq=qE ::
+
b i qE +
anq="_"" +
Mg +
s

p ngtanq:qg

P s putang
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4.

Sol:

55.

Sol:

56.

Two point charges +8q and —2q are located at x = 0 and x = L respectively. The location of a point
on the x-axis a which the net electric field due to these two point chargesis zero is

L
(1) 8L (@ 4L 3 2L 4 7
Ans|[3]
Le E=0atpoint A;
K 8 _ K 29 |8q —29
b X2 (x- L)? |x:0 x=L A
igz 1
X Xx-L
P =2L 2L
x=2L, —

Two thin rings each having a radius R are placed at a distance d apart with their axes coinciding.
The charges on the two rings are +gq and —q. The potentia difference between the centres of the
two ringsis

Q el __1 g
(1) zero @ e eR - Tzl
peoe R-+d
Q Q &1 1 g
(3) 4m0d2 (4) ZFEO gR ’Rz + d2 E
Ans[4]
Potential at 1
_Kq+ -Kq
Vl_ R 'R2+d2
-Kg,_ Kg
Vo= "R [R?+ g2
2Kgq  2Kq

P V;-V,= "R [R2+ g2

A pardld plate capacitor is made by stacking n equally spaced plates connected aternatively. If the
capacitance between any two adjacent plates is C then the resultant capacitance is

1) C 2 nC 3 (n-1)C @ (n+1C
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Sol:

S7.

Sol:

58.

Sol:

59.

Ans[3]
No of capacitor = (n — 1) connected in parallel
Ceq=(n-1)C
A fully charged capacitor has a capacitance C. It is discharged through a smal coil of resistance

wire embedded in athermally insulated block of specific heat capacity s and mass m If the temperature
of the block israised by DT, the potential difference V across the capacitance is

) mS(E)T @ ZWEDT 3 ’ 2m (; DT @ m CSDT

Ans|[2]
Energy stored in capacitor is converted into heat by resistance, which further increases the temperature
of block.

1
p ECVZ: mSDT

Ve ,2mSDT
B C

One conducting U tube can dide insde another as shown in figure, maintaining electrica contacts
between the tubes. The magnetic field B is perpendicular to the plane of the figure. If each tube
moves towards the other at a constant speed V, then the emf induced in the circuit in terms of B, |
and V where| isthe width of each tube, will be

X X
B
X
v
X
C
” X
(1) zero 2@ 28BIV 3 BIV (4 -BIV
Ans|[2]
Induction is due to change in area.
daf B dA
dt — T dt
=B-2:-V (Becausereative velocity = 2V)
A hesater coil is cut into two equa parts and only one part is now used in the heater. The heat generated

will now be
(1) onefourth (2 haved (3) doubled (4) four times
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Sol:

60.

Sol:

61.

Sol:

62.

Sol:

Ans[3]
Rul therefore resistance will reduce to half
V2
P=®r

P  Power or heat will double

Two thin, long, paralld wires, separated by a distance d carry a current of i A inthe same direction.
They will

(1) attract each other with aforce of myi%/(2pd?) (2) repel each other with aforce of myi%/(2pd?)
(3) attract each other with aforce of myi?/(2pd) (4) repel each other with aforce of mi%/(2pd)

Ans[3]
Formula (force is per unit length)
A moving coil galvanometer has 150 equd divisons. Its current sengitivity is 10 divisons per milliampere

and voltage sengtivity is 2 divisions per millivolt. In order that each division reads 1 volt, the resstance
in ohms needed to be connected in series with the coil will be

(1) 99995 2 9995 3 10° @) 10°

Ans|[2]
Maximum current through galvanometer = 15 mA (150/10)

Maximum voltage across galvanometer = 75 mV (150/2)

R i
To have 1 divison/volt, Range of gavanometer =150V~~~ YWWVv O
M K
Vg = 150 — 0.075 = 149.925 volt ) Vi BV
B 150 V .
_ l9es
~15710°

Two voltameters, one of copper and another of silver, are joined in pardld. When atotal charge q
flows through the voltammeters, equal amount of metals are deposited. If the electrochemical
equivalents of copper and silver are z; and z, respectively the charge which flows through the silver
voltameter is

4 Z q q
® 9 @ 9@, ® Tz @ Lz
Z7 4}
Ans [4]
m=zq
7,0, = 2,0, (mass deposited is same)
z
p o1tz 4y
0z 7
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63.

Sol:

64.

Sol:

65.

Sol:

Z
4Lt 2

P Q= q

In the circuit, the galvanometer G shows zero deflection.
If the batteries A and B have negligible internal resistance, AAAA @1
R 2V

the value of the resistor R will be 12
(1) 500w (2 1000W . T
3 200w (4 100W

S

Ans [4]
If thereis no current through 2 V battery voltage across R = 2 volt
[ 500\

- 12 AN G
500+ R 12V 2V
— R
12 T

50+R 2

P Rx

P R=100W

Two sources of equal emf are connected to an external resistance R. The internal resistances of the
two sources are R; and R, (R, > Ry). If the potential difference across the source having internal
resistance R, is zero, then

_RR; 5 _RRy
M R= "R +Ry @ R="R,- Ry
3 (R +R2) 3
@ R=R,x p R, 4 R=R—-R;
Ans[4]
Terminal voltage acrossE, = 0
b 0=E,-iR, P i=E/R,=ER,
Ei+ E; 2E
i= = E R
Al 1= RAR4R ~ Rir R+ R ] i
2 _E
R+ R+ R - R> ‘\/\/\RM,
P R=R,-R,

Two concentric coils each of radius equal to 20 cm are placed at right angles to each other. 3 ampere
and 4 ampere are the currents flowing in each coil respectively. The magnetic induction in Weber/m?
a the centre of the coils will be (g = 4p x 10" Wh/A-m)

(1) 5x10° (2 7x10° (3 12x10°5 4) 10°

Ans[1]
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66.

Sol:

67.

Sol:

68.

Sol:

69.

Sol:

Magnetic induction at the centre of the coil is dong axis of the coil, therefore B due to each coil will
be perpendicular at their common centre

2 2

2 2 & m 3 0 @& m 4 0§

B =B+B =D ° 2,2 ™ % 2
a2 a2

gz' 2p° 10 ? +§2' 2p 10 ?

=5x 10 W/n?

A charged particle of mass mand charge q travels on a circular path of radius r that is perpendicular
to amagnetic field B. The time taken by the particle to complete one revolution is

2pqB 2pm 2pmg 2pg’ B
o - @ 4B ® 3 @ =
Ans|[2]
Formula

In a potentiometer experiment the balancing with a cdl is a length 240 cm. On shunting the cell with
aresistance of 2 W, the balancing length becomes 120 cm. The interna resistance of the cell is

1 4w 2 2w ® 1w 4 05w
Ans[2]
&, .0 240 [0
“RG— -1z = 2G—- 1= =

The resistance of hot tungsten filament is about 10 times the cold resistance. What will be the resistance
of 100 W and 200 V lamp when not in use?

(1) 400W 2 200W 3 40W 4 20W

Ans|[3]
Resistance of lamp when in use

= 400W

V2 200 200
R= ?——

100

. . . . . . 400
Resistance when filament is cold (i.e. lamp is not in use) = 0 =40 W

A magnetic needle is kept in a non-uniform magnetic field. It experiences

(1) aforce and atorque (2 aforce but not atorque
(3) atorque but not aforce (4) nether aforce nor atorque
Ans[1]
dB
Forceon needle= M o
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70.

71.

Sol:

72.

Sol:

73.

dB . . .
Where s rate of variation of B aong magnetic moment

It shows that in non uniform field force is not zero. Torque acts irrespective of nature of field.

A uniform electric field and a uniform magnetic field are acting the same direction in a certain region.
If an electron is projected aong the direction of the fields with a certain velocity then

(D) it will turn towards right of direction of motion
(2) it will turn towards left of direction of motion
(3) itsvelocity will decrease

(4) itsvelocity will increase

. Ans|[3]

Magnetic force=0

Electric force will be opposite to E i.e., opposite to velocity in this case therefore there will be
retardation.

A coil of inductance 300 mH and resistance 2 W is connected to a sources of voltage 2 V. The
current reaches half of its steady state valuein

(1) 0.15s (@2 0.3s (3) 0.05s 4 O0.1s

Ans[4]
i=ip o1

1, L2
E'O: lo e 300 1073

P t=0.1sec

The sdf inductance of the motor of an electric fan is 10 H. In order to impart maximum power at 50
Hz, it should be connected to a capacitance of

D 1nF 2@ 2nF 3 4nk 4 8nF
Ans|[1]

1

For maximum power: w= ﬁ

1
P 2px50= w0 oz
p C=1nF
An energy source will supply a constant current into the load if itsinterna resstanceis
(1) zero

(20 non-zero but less than the resistance of the load
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Sol:

74.

Sol:

75.

Sol:

(3) equd to the resistance of the load
(4) very large as compared to the load resistance

Ans[4] E r
—| F—wAawW———
E E
i= = — ;
8 r —VWWWA————
e a
. . E . . .
if r>R P i» T i.e, current isindependent of load resistance.

A circuit has a resistance of 12 ohm and an impedance of 15 ohm. The power factor of the circuit
will be

1) 125 2 0125 3 08 4 0.4
Ans|[3]
_12 _
cosf = — = E =08

The phase difference between the alternating current and emf is % . Which of the following cannot

be the constituent of the circuit?

@ L,C (2 Ldong (3) Cadone 4 R/ L
Ans[4]

For non resistance circuit; f isaways p/2.
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