10.

PHYSICS

Calculate the steady current in the 2 Q resistor shown in the figure. The battery has
negligible resistance and C = 0.2uF.

A)15A B) 09 A C)0.44 A D) 0.6 A
Ii 20hm
I 3 ohm
3 ~“AWWN
5 ohm
6V 28Q

—{—
The temperature at which the resistance of an iron wire would be 20% more than the

resistance at 0°C is (o= 5 x 10-3/ °C)
A) 40°C B) 65°C C) 50°C D) 25°C

Two resistances are connected in the two gaps of a meter bridge. The balance point is
20 cm from the zero end. A resistance of 15 Q is connected in series with the smaller
of the two resistances when the null point shifts to 40 cm. The smaller of the two
resistances has the value

A8Q B) 10 Q c)9Q D) 12Q

Two concentric coplanar circular loops of radii 7 cm and 10 cm carry currents such
that the net magnetic field at their common centre is zero. If the current in the outer
loop is 7 A clockwise, the current in the inner loop is

A) 1 A clockwise B) 4.9 A anticlockwise

C) 10 A clockwise D) 49 A anticlockwise

A voltmeter of range 3 V and resistance 200 Q cannot be converted to an ammeter of
range

A) 10 mA B) 100 mA C1A D) 10 A

A proton and a deuteron of equal momenta enter a uniform magnetic field normally.
The ratio of their radii orbits is
A)1:2 B)1:1 - C)2:1 -D)1:4

A solenoid carrying current is oscillating in a horizontal plane about its centre in a
uniform magnetic field with a period T. If the current is 1ncreased to 4 I the period of
oscillation will be

A)4T . B) 2T ‘ C) T/2 D) T/4

The magnetic field lines inside a bar magnet

A) converge at N pole and diverge at S pole

B) are from N pole to S pole

C) are from S pole to N pole

D) do not exist

If the temperature of a block of aluminium at 300 K is decreased by 20%, its magnetic
susceptibility increases by
A) 25% B) 8% C) 20% D) 15%

In the circuit shown in the figure, the AC source V = 20 cos(2000t). Neglecting source
resistance, the voltmeter and ammeter readings will be

A0V, 047 A —@—_W-@_
B) 1.68V, 0.47 A | 5mH 40 | 50uF

O0V,14A | i
'
D) 242V, 2A T ®
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PQ is a straight conductor of length 1 m connected to a capacitor of capacitance 10 pF
as shown in the figure. The velocity with which the conductor has to be moved across
the magnetic field of 2T, so that the capacitor acquires a charge_of 10 uC is

A1 ms! S
B) 0.5 ms-!

Cj 10 ms-t

D) 5 ms-!

Which of the following in electrodynamxcs is analogous to the momentum in
mechanical dynamxcs” "

A) VI ~ BlgV C)LI - - D) Lg

In a series- LCR circuit at resonance, the applied AC voltage 18 220 V. If the potential
drop across the inductance and capacitor 1s 110 V, the potential drop across the
resistance is

A 110V "B 1102V~ C)220V D) 22042V
In a series LCR circuit R is 100 Q and the applied voltage is 200 V. When the
capacitance alone is removed, the voltage leads the current by 30° and when the

inductance alone is removed the current leads the voltage by 30° The current in the
circuit is

A2A B)1A  ° ~~ CO05A D)4A

In a transformer, the core is made up of soft iron insulated strips to reduce
A) eddy currents ' B) heat energy loss

C) hystersis loss D)BothAand C

An electromagnetic wave of frequency f 3 MHz passes from vacuum into a dielectric
medium with K = 4.0. Then,

A) wavelength is doubled and frequency (f) is unchanged

B) wavelength is doubled and frequency (f) becomes half

C) wavelength is halved and frequency () is unchanged

D) wavelength and frequency (f) remain unchanged

Charges +q and —q are placed at corners A and B respectively which are at a distance

. 2L apart. C is the midpoint between A and B. The work done in moving a charge +Q

along the semicircle CRD is

2ney 6ng, L
o I, > p) 99
6“80[. - N 41!80[. ’ A K C L B L D

Two charges q, and q, are distributed over two spheres of radii R, and R, such that

their electrical potential V is equal. What is the ratio of the surface density of charges
of the spheres? (0, : 0,) :

A) Ry/R, ' B)R,¥R,2 ~ CIRR3 'D) R,¥ R,?

Two spherical conductors B and C having equal radii and carrying equal charges on
them repel each other with a force F when kept apart at some distance. A third
spherical conductor having same radius as that of B but uncharged is brought in
contact with B, then brought in contact with C and finally removed away from both.
The new force of repulsion between B and C 1s
A) 3 F/8 B) 3 F/4 C) F/4 D) F/8
An electric dipole has the magnitude of its charge as q and its dipole moment is p. It
18 placed in a uniform electric field E. If its dipole is placed along the direction of the
field, the force on it and its potential energy are

A) qE and PE B) zero and minimum C) gE and maximum D) 2qE and minimum
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A charge of 6 uC is given to the capacitor at A. The ratio of charge distributed on each
capacitor is

Qg
Al1:18:8 _:|30| |
B)2:4:6 =
C)321 Q;g 2C Ql

|| ||
D) both A and B __I_ AN IIC_L

The ionization energy of hydrogen atom is 13.6 eV. The ionization energy of He* ion is
A) 3.4eV B) 13.6 eV C) 54.4 eV D) 108.8 eV

In a hydrogen atom, two electrons move around the nucleus in a circular orbit of radii
4 r and 25 r. The ratio of time taken by them to complete one revolution 1is
A) 8:125 B)125:8 C) 25 D) None of these

Blue light can cause photoelectric emission from a metal, but yellow light cannot. If
red light 1s incident on the metal, then

A) photoelectric current will increase

B) rate of emission of photoelectrons will decrease-

C) no photoelectric emission will occur

D) energy of photoelectrons will increase

Light of frequency 6.4x10'5 Hz is incident on a material having work function of

6.5 eV. The maximum kinetic energy of the emitted electron is
A) 17eV B) 37 eV C) 20 eV D) 22.7 eV

If 75% of a radioactive sample disintegrates in 16 days, the half-life of the radioactive
sample is
A) 6 days B) 4 days C) 8 days D) 12 days

A sample of radioactive element has a mass of 10 g at an instant t = 0. The
approximate mass of this element in the sample after two mean lives is

A) 3.70¢g B)6.3g Ci135% D)25¢g

A nucleus at rest splits into two nuclear parts having radii in the ratio 1 * 2. Their
velocities are in the ratio

A)8:1 B)1:8 grat] Di2=1

The decay of an electron into two y ray photons is not possible since this violates the
law of conservation of"
A) energy B) charge
C) linear momentum D) angular momentum and charge
In Rutherford's a rays scattering experiment, for a given impact parameter 'b', as the
energy of a particles increases scattering angle 6 ‘
A) increases B) decreases
C) cannot be predicted ; D) none of these
In a Fraunhofer diffraction experiment, at a single slit using light of wavelength
400 nm, the first minimum is formed at an angle of 30°. Then the direction of the first
secondary maximum is given by
A) tan™! (%) B) tan-! (%) C) 60° D) sin-! @)

~ An interference experiment is performed with green light of wavelength 5500 A in
air. The fringe width was found to be 0.40 mm. If the whole set up is immersed in

water of refractive index %, then fringe width is
A) 0.30 mm B) 0.40 mm C) 0.53 mm D) 0.2 mm

Choose the correct statement:
A) The Brewster’s angle is independent of wavelength of light.
B) The Brewster’'s angle is independent of the nature of refiecting surface.
C) The Brewster’s angle is different for different wavelengths.
D) Brewster’s angle depends on wavelength but not on the nature of reflecting surface.
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A student measures the focal length of a convex lens by putting an object pin at a
distance 'u' from the lens and measuring the distance 'v' of the image pin. The graph
between 'u' and 'v' plotted by the student should look like

A V¥ (cm) v (cm) v low) v (cm)
u (cm) O] [OL (cm) u(cm) O u (cm)

While reading a man keeps the book at a distance of 2.5 cm from his eye. He wants
to read the book by holding the book at 25 cm. What is the nature of spectacles one
should advise him?

A) convex lens of f = 25 cm B) convex lens of f = 2.5 cm

C) concave lens of f = 25 cm - D) concave lens of f = 2.5 cm

A convex lens of focal length 15 cm is made of material having refractive index 1.2.
When placed in water (n =1.3), it will behave as

A) converging lens of focal length 15 cmr

B) converging lens of focal length different than 15 cm

C) diverging lens of focal length 15 cm

D) diverging lens of focal length different than 15 cm
The face PR of a prism PQR of angle 60° is
silvered. A ray is incident on face PQ at an angle

of 45° as shown in the figure. The refracted ray
undergoes reflection on face PR and retraces its
path. The refractive index of the prism is

2
o3
B)@
C) 1.5

D) 1.33

A light source placed at the bottom of a water beaker 10 cm deep forms an
illuminated circle of radius 11.2 cm at its surface. If the depth of the water in the
beaker is increased to 20 cm, the radius of the illuminated circle will be

A) 16.8 cm B) 30.6 cm C) 22.4 cm D) None of these

In which one of the following diagrams is the p—n junction forward biased?

N
'A)_I_M' B, LT 1

+2V =l
C) N D) — >
—l" 1 *1.5V 08y 7! _l_

The Boolean expression for the logic circuit shown below is

i) O
B . ~

A Y=A+B B) Y=AxB

C) Y=A+B D) Y=AxB
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The range of frequency allotted for FM radio is

A) 88 — 108 kHz B) 88 — 108 MHz

C) 470 — 960 kHz D) 47 - 280 kHz

If x is the displacement of the particle from the mean position while executing SHM,
then the total energy of the particle executing SHM is

A) directly proportional to x B) directly proportional to x?

C) independent of x D) directly proportional to\/;(

A pipe closed at one end produces a fundamental note of 412 Hz. It is cut into two
pieces of equal length. The fundamental notes produced by the two pieces are

" A) 206 Hz, 212 Hz B) 206 Hz, 824 Hz

C) 412 Hz, 824 Hz D) 824 Hz, 1648 Hz

The value of ‘g’ decreases by 0.1% on a mountain as compared to that at sea level. To
maintain the same period, the length must be

A) increased by 0.1% B) decreased by 0.1%

C) increased by 0.05% D) decreased by 0.05%

A wave of frequency 600 Hz has a velocity 360 ms~!. The distance between two
nearest points 60° out of phase will be approximately _

A) 10 cm B) 12 cm C)6cm D) 1lcm

A body travelling with uniform acceleration crosses two points A and B with

velocities 20 m/sec. and 30 m/sec. respectively. The speed of the body at the midpoint
of A and B is

A) 25 m/sec B) 25.5 m/sec
C) 24 m/sec D 10\6 m/sec

A projectile is thrown into space so as to have a maximum possible horizontal range
equal to 400 m. Taking the point of projection as the origin, the co-ordinates of the
point where the velocity of the particles is minimum are

A) (400, 100) B) (200, 100)  C) (400, 200) D) (200, 200)

A motor boat is travelling with a speed of 3.0 m/sec. If the force on it due to water
flow is 500 N, the power of the boat is

A) 150 kW B) 15 kW C) 1.5 kW D) 150 W

Three blocks with masses 'm', '2m' and 'Sm' are connected by strings
as shown in the figure. After an upward force 'F' is applied on block
'm', the masses move upward at constant speed 'v'. What is the net m
force on the block of mass '2m'?
A) zero
B) 2 mg
C) 3mg

D) 6 mg

If the distance between the sun and the earth reduces to one-fourth of the present
value, the length of the year on the earth will be

A) half of the present year B) one-fourth of the present year
C) one-sixth of the present year D) one-eighth of the present year

The following four wires are made of the same material. Which of these will have the
largest extension whe the same tension is applied? (L is length; d is diameter)

A)L=50¢m,d=0.5mm B)L=100cm,d =1 mm
OL=200em, d=2mm - D)L=300cm,d=3mm
In an experiment, four quantities a, b, ¢ and d are measured with percentage errors
3.2
1%, 2%, 3% and 4% respectively. Quantity 'P' is calculated as follows: P = a Z
; c

% error in P is
A) 4% " B) 10% C) 14% D) 7%
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A thin uniform circular ring is rolling down on an inclined plane of inclination 30°
without slipping. Its acceleration along the inclination will be '

A) g/2 B) g/3

C) g/4 ‘ D) 2¢g/3

A man walks 8 km. north and then 5 km. in a direction 60° east of north. His
resultant displacement from his starting point 1s

A) 11 km B) 12 km

C) 13 km D) 14 km

When liquid flows through a capillary tube satisfying Poiseuille’s formula, the
velocity of the liquid layer is zero

A) for the layer along the axis of the tube. ‘

B) for the laye: i1 contact with the wall of the capillary tube.

C) for the laye: mid-way between the axis and the wall of the capillary tube.

D) for none of the layers. _
Bernoulli’s equation is given by P + 1/2 pv? + pgh = Constant. The quantity pv*2 has
the same units as that of e

A) force B) impulse

C) strain D) pressure

Which of the following graphs represents the behaviour of an ideal gas?

A) . B) o« B D)
! IR NG T
PV PV PV \ PV

b oi—— [ ettt TS T

The amount of heat energy required to raise the temperature of 1 gm of helium at
N'TP from T; K to Ty K is

A) 3/&8 N, kg (Ty—T)) B) 3/2 N, kg (T, - T))

C) 8/4 N, kg (T, - T,) ' D) 3/8 N, kg (Ty/ T})

A black body emits 100 W/em? at 327°C T" - sun radiates 105 W/cm?. Then, what 1s
the temperature of the sun?

A) 5000 K B) 2000 K
C) 8000 K ' D) 6000 K

Three forces acting on a body and keeping it in equilibrium are as shown in the
diagram. If T, and T, are the tensions in the strings in OP and OQ and W is the

weight of the body, we have

20 cm

AW=T+T, B) W= T} +T;

CY W= fT) XT, ' D)W=T,T,1T;+T,
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Answer Key

Q.No. | Answer Q.No. | Auswer Q.No. | Answer
1. B | 2 A 3. C
4, B 5. A 6. B
7 C s, [ 9, A

10. C_ 11. B | 12, C
13, 0 14 A 15. A
16. C 17 C 18. A
19 A 20. | B 21, D
22. c_ 23. | A 24. C
25. C 26. C 27, C
28. A | 29 D 30. B
31. D 32. A 33. C
34. C 35. 3 36. D
3%, A 38. C 39. D
40. C 41. B 42. C
43. D 44, B | | 45. A
46. C 47. B 43. C
49. A 50. D 51. A
52. : 53. & | 54 A
55. B | 56. | D | 57. D
58. A 59. | D | 60. B

Answers:

1. Capacitor blocks D.C. Hence current flows only through 2Q and 3% resistors.
R, =2x3/5=1.2 ohm, R4 =12+2.8 =4 ohm, [=V/R=6/4= 1.5 A, ‘
[,=09A 1,=06A

.} R, = Ry+ 20%R, R,=Ry t,=0°C, t,=?

R, =R,(1 +aAt); 1.2R,=E (1+0At); 1.2 = (1+aAt)
o (aAt) = 1.2 or At =40°C. At=t,—t; ..t,=40—-0=40°C
X 20
3. A8 24X )
L, X415 402 X+l5 402 . oo
S 60 3 4X 60 3

4. B,=B, ‘

Magnetic field due to inner loop = Magnetic field due to outer loop
g{—ll = II{—Z_) %2 1—70 - I, = 4.9 A anticlockwise.

5. Ammeter range can be increased but cannot be decreased.

[ =V/G=3/200=1.% x 102 =15 mA. So range must be more than 15 mA.

6. Using the equation R = -p— since momentum and charge are same, radii of proton

Bq
and deuteron are same.
Solenoid behaves as a bar magnet of magnetic moment M. M o« [. Hence

| T, M 1
M, =Mand M, = 4M,;; ="\ [y, =5 0r T, =Ty2 =T72,
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Change in temperature = 2%( 300) = 60, T, = 300 — 60 = 240 K

¥ o« 1/T change in susceptibility =
1_1
Xa—X1 _ T T _T,-T, 300-240
v T T, 240
R =6+ 4 =10 ohm, X; = 10 ohm, X, = 10 ohm

Since X, =X, .. Z=R I, =V,/R =20/10=2A

=0.25=25%.

| @ —7—2' \/_é =1.414A
Voltmeter reading V.= 0 because it is resonance circuit.

The emf to be induced in the conductor PQ is given by

V=Q/C =10 x 10-4/10,%x 10°%= 1V . B

If v be the velocity of the conduc’cor the emf induced is given by ‘ ——
e =BLv. b Q :
v=e/BL=V/BL=1/(2 x 1) = 0.5 ms™. il =W

d
=3 (mV). Similarly, in electrodynamics, E = L(j: ) = %(LI) :

At resonance V;= Vs V= ‘\/ (VL =V2+ V2 then V = Vg.
When L and R are present, voltage leads the current by 30°.
tan 30 =X; /Ror

When C and R are present, current leads the voltage by 30°.
tan 30 = X/ R.

Thus X, /R =X/ Ror X, =X;;Z=R2+0=R.
I=V/Z=200/100=2A.

Y s 65 BAL .. o . o g_g o ” _._Y
f—‘ZL/{I‘IZ) K—4,V—‘\/;{—2, V—f'l\ _f

||
™o | >

AC=BC=L; CD =2L Potential at C; Vo =0
Potential at D ; Vp K(—q/L)+(Kq/3L) = —2/3(Kq/L)

Potential difference V — Vo = B 0 = 1 ( 2qQ J =1 (.QQJ

< ¥ 4ne, 3L 6ne, \ L
V =0 R = constant since V, =V, .'.fl:Rz
c, R,
1 qxq_ ! ¢

Let charge on B and C be q F = = b 0

4ng, d?  4ngy 42
When third conductor and B are in contact, charge on each is q/2.
When third conductor and C are in contact, charge on each is

q
2 5 = %?—- Force on B and C is

1 V*3‘V i (q2)3) 3F
A et O

4me, d? 4me,
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When dipole moment is along the direction of the field the net force on the dipole is
zero. So potential energy is minimum, because

PE=-PEcos® if6=0, W=—PE (negative, so it is minimum)

Since all capacitors are connected between two common points A and earth, it is a
paralle]l combination. C,:C,:C3=Q,;:Q,:Q;°=1:2:3 =2:4:6

2

,: ,
E, 13.6[—7—j n=1 Z=2 =E =13.6x4=544¢eV.

o
r;:r, = 4r : 25r; r < nZ; r,:r,=2:5; n, =2and n,=5
Texn3 T;:T,=8:125.
If A > A, no photoelectric effect takes place. Since Az > Ay, when photoelectric effect is
not possible for yellow, certainly it is not possible for red colour.

-34 15
Incident energy hy = GO Wl weARl0 =26.5 eV

1.602 x10 7"
K.E = Incident energy — Work function = 26.5 — 6.5 = 20 eV.
Disintegration of sample = 75%. The sample left undecayed after 16 days = 25%.
2
B L andl'=L 2" =4 grn=72 T=L=£=8days
N, 100 4 No 20 n 2
2

t=2T, =2; N=Nje™ =N=Ne *

N o 1 =13
o2 2718 x2.718

Since mean life > half-life, in two half-lives sample reduces to 2.5 g.

5¢g OR

Hence in two mean-lives sample must be < 2.5 g.

1
Ry _AL AR 1

Rv o Al/3

R, A% A, R} 8
. A, m S
Since A c m, —=—L=——(1).
' 2 m, 8
According to law of conservation of linear momentum
v m ' \% 8
m,v; =myv, .. —L -2 From equation (1), — =—
vV, m, _ vy, 1

Electron is negatively charged and fermion. But y ray photon is electrically neutral
and has zero spin. Hence charge and angular momentum are both not conserved.

.2
Decreases. b = e cot 2 Since 'b' is constant, as energy increases, cot value
4ne, | E 2

increases and hence tan 0 decreases. As tan 64, 6!.
For first minimum d sin 30 =nA =\ ------ (1)
For first maximum d sin 6 = (2n+1)A/2 = 3/2 A ------ (2)
Using equations 1 and 2, ﬂi = 2 S8 B = z><]— = L) - 0=sin 21

' sin 30 2 2 2 4 -\ 4

" — E o 40)&_10-5 e -5 —
B = = e =30x 10 =0.30 mm.
Angle depends on R.I. (n) and (n) depends on wavelength ().
When the object is moved farther away from the lens 'v' decreases but remains
positive. ( Answer C is correct)

D xd

v=D=25cm;u=d=25cm; f= ~ 2.5 cm




36.

37.

38.

39.
42.
43.

44.

45.

46.

47.

48.
49.

50.

51.

52.

53.

. M L2, n, = 1.3

-1
fW—:(ng v :O'ZXI'B =-2.6;f,=-2.6x15=-39 cm.
f {n, ~fy) -0.1

a

A =60° i=45° r=60°
_sini _sin45° 1x2 __ (2
D= sinr ~sin60° 4f2x3 \3

r, h, h, 20 A
o 2_ ____,__"‘ E — —_— = _— =
h—r\/n il r " h, " r, =r;. h, 11.2 % 10 22.4 cm

For forward bias P should be of higher potential and N should be of lower potential.
Total energy remains constant at any instant.
Fundamental frequency of the given pipe, f,=V/4l=412 Hz.

If length = 1/2 then frequency of closed pipe,

£,=V/(4U2) =2V /4l=2x 412 =824 Hz

Frequency of open pipe when [ = U/2,
f,=V/(@2U2) =V /1=4(V /4D =4x412=1648 Hz.

When pipe is in water it behaves as closed pipe.

T:21t\/E.
g .

For ‘T’ to be the same, (L /g) must remain constant; if ‘g’ decreases by 0.1%, ‘L’ must

be decreased by 0.1%.
e e zm ; phase difference = n/3 ; Ax = Lx Ad
f 600 5 . 2n

The distance between two nearest points is path difference,

. /3
Ax = [%} x phase difference = —/i s - m = 10 cm.
n

2n | 3 10

For equal distances with different velocity
Vv = (2\/1V2)/V1+V2 ; (2 x 20 x 30)/50 = 24 m/s.

average

R is maximum if 6 = 45° and H =R /4 = 400/4 = 100 m.

X — coordinate X = —I—{%ax— =200 m.

Power =F x v; 500 x 3 = 1500 = 1.5 kW.
F = 0 because all the blocks are moving with constant velocity (a = 0) and hence net
force on the blocks 1s zero.

3
3 1 A
T_zz(lz-jA :[—/‘ﬂ} =‘§. Hence T, =T, /8.

T ry r

L AL =
A x AL Axy A
where extension is maximum for option (A).
£><100 =3 é—a—xlOO +2 éP—xlOO + AE><100 + —-AixIOO
P a b c d

=3x1+2x2+3+4=14%.

1
o g.x_..
a =20 M 2 _8..K =R for circular ring.
, K2 1+1 4
+_,_

R2
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c
60° o 410 AC = displacement
B_ ' . By triangle of vector addition
120° /7 AC = vVAB? + BC? +2AB <BC x cos
8 km - " AC=\J64 +25 —2x8x5x(1/2) =11km
A

According to the principle of homogeneity, only like-terms can be added.

According to Boyle’s law, for a given mass of an ideal gas, PV = constant, for any
value of volume.

Degrees of freedom f = 3 for helium.

Number of moles n =m/M = 1/4; R =kyg N,

f 301 |
Q= nRAT =Zx kN, (T, = T)).

ExT4ORT < EV4
1/4 1/4
Thingibot E blackbod 600 10
ackbody ackbody - = __5 : Tsun =6000 K
T E T, 10 ;

sun sun sun
In the right angled triangle OPQ, W is perpendicular to PQ. OP is perpendicular to
T,. OQ is perpendicular to T,.

20 cm
|

T2
= :O = =

mI:a
gl=

w 4 3
PQ 7o -~ Ti=5WandT,=7W

16 9 25
W :‘fr‘z +T; +2T, T, cos(90) =£—5W2 +EWZ = W _w

Tl
0Q






