he variations of resistis ity P with abwalute tempernture 1100 (hree different materiah \ y

4
are shown in the Eraph bebow. Idemtify the materials N Y amil /

’ \

NN nichreme, \ copper, 7 semiconductor
(20N - copper, \ - michrome, 7 - semiconductor
(DN copper. Y semiconductor, 7 - nichrome

'\ - semiconductor, } nichrome, / - copper

Given. s current carrying wire of non-aniform cros-section. which of the following i constan

throughout the length of wire®
', Curreat. electric ficld and drift specd

(4) Current and drift speed

(1) Current onh
(5 Drift speed

The graph between variation of resistance of | BEb wire as a function of its diameter hevping
other parameters ke length and temperature comsednt is

i
TIRL )
h—' - = y
L] .
.
- ’ ) - "
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I y
wo thin long parallel wires separated by a distance 't from cach other In Vacuum carney a current of

I ampere in opposite divectbons. Then, thes will

(1 Repel cach other with a force per unit length of F_'l,
Inr

(20 Attract cach other with a force per unit length of .ﬁ'l.._
inr’

(9 Attract cach other with a force per unit length of [
bE 1

(4) Repel each other with a force per unit length of mt

2ar

\solenoid is | m long and 4 cm in diameter. It has five lavers of windings of 1000 turns each and
carvies a current of 7\ The magnetic fickd at the centre of the solenoid is

(4396 - 10 ° 1
(2)4¥9.6 1
(04396 - 10t
(4) 4396 - 10 7

Iwo similar galvanometers are conmverted into an ammeter and a milllammeter. The shunt

reshstance of ammeter as compared to the shunt resistance of milllammeter will be
(1 Less (2) Fqual

(M Zero i4) More

Which of the following statements is truc (n respect of diamagnetic substances?
(1) Susceptibility decreases with temperature.

(2) Susceptibility is small and negative

(1) They arce feebh attracted by magnets

(4) Permeability is greater than 1000

SPACE FOR ROUGH WORK
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ldentify the correct statement

() The direction of magnetic Mkl due to 3 current clement bs given by Hlemings Left Hand Rule

(20 The magnetic Nield inskde @ solenokd s non-uniform

(Y N curront carming conductorn prosluces an clectric ficld around it

(40 A straight current carrying conductor has circular magnetic field lines around it

Which of the following praphs represents the variation of magnetic fickd B with perpendicular

distance ¢ from an infinitely long, straight conductor carrving current !

BT He

I we consider an clectron and a photon o

(1 Velociny
(2 Momentum
(4 Angular momentum

4 Fnergy

(2 K

|

4 BY

w de-Broghe waselength, then they will have same

SPACE FOR ROUGH WORK
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13

I'he anode voltage of a photocell s kept fived. The frequency of the light falling on the cathode is
gradually incressed. Then the correct graph which shows the variation of photo current | with the

frequency o of incident light is

.

thy

'
R i4 "

When a bar magnet is pushed towards the coil. along ity axis, as shown in the figure, the
gahanometer pointer deflects towards \. When this magnet is pulled away from the coil, the

galy anometer pointer

\! = X

i1y oscillates () defNects towards \

(1) defects towards N/ (4) does not delNect

A square loop of side Im lies in the Y-/ planc In a region having a magnetic leld

(8§ = 3) 4kl The magnitude of magnetic flux through the square loop is
() 10Wb

4 12Wh

5
(tH16Wh
iH Wb

10
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15,

16,

17,

Is.

In domestic clectric mains supply, the voltage and the current are
(1 DC voltage and AC current
(20 AC valtage and AC current
(W AC voltage and M curremt

(4) X voltage and X current

A\ sinusoidal voltage produced by an AC generator at any instant t bs given by an cquution

Vo= X sin V4 The rms value of voltage and frequency are respectively
(N 220\, S0 W2 (2) 200\, 10 H2z
(H 200N, S0y (4) 220\ 100 H2

\ series LOR circuit containing an AC source of 100\ has an inductor and a capacitor of reactances

242 and 16 () respectively. If a resistance of 6 () s connected in series, then the potential difference

across the series combination of inductor and capacitor only is
(h8Y (2) 40\
(2) 80\ (4) 400V

Maitch the following types of waves with their wavelength ranges

Waves T Waselength r:ngt:_ B
i. I.\Iicrona\'t _ (a) | 700 nm to 400 mm
i. | Visible light luln I nmto 10 nm ‘

| @ [Yemiol" ]
iii. | L Mraviolet (€)1 m it lmm B
iv. | N-ravs (d) 400 nm to Inm !
(hyi by e bl -aiv - d ()i aii—-doiii b v«
(MDi-c.hi—ahi-d.iv-b (i doii boibiociy - a

A ray of light passes from sacuum into a medium of refractive index n. I the angle of incidence
twice the angle of refraction, then the angle of incidence in terms of refractive index is

n n
mzsm'(—.;) ‘3”"'*'(?)

n ) n
t.‘llsin'(-:") |412(m‘(-2—)

is

12
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| avis. Fu
19 A conver Jens has power P It i cut inte two halves along o P"‘."if"" i riher one Phece
av showy
(out of twe halves) is cut into twe halves pﬂp(-dkulu te the principa ® figyr,
Choose the incorrect option for the reported lens pheces
., I
'
I ]
'I
h Powerafl W (M Power of | h‘i‘
r - (kv
(VilPomerof | i S dyPower o h 3
0. I he image formed by an objoctive lens of a compound micrescope "

(h Virtual and cnlarged
(2) Virtual and diminished
() Real and diminished
(4) Real and enlarped

20 Mo oand o' denote the anghes invide the prism haying angle of prism 20 considering that during

3 1
Interval of time from t - O to t =t r varkes with time as ¢ = 100 = 7, During this time r° will vary

with time as

N

Al

—

(& -t (2140

RIF N 4 ¢

SPACE FOR ROUGH WORK
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L

AR ivincident plane wave front then refracted wasve front Is (n, ~m)

[ ]

Lens
— = T ——— S
n| Con,
\ n, |
- L )
B
. v A
\ \ \
i 12) '
/
1] B B B
\ . ,
\ \ \
(R]] [ . (4)
B B oo

23 The total energy carried by the light wave waen it travels from a rarer to a non-reflecting and
non-absorbing medinm
(1) either increases or decreases depending upon angle of incidence
(2) decreases
(3) remains same

() Increases

24. 11 the radius of first Bohr orbit is r, then the radius of the second Bohr orbit will be

2, 2r (2) 2
(X) 8r 41 dr
SPACE FOR ROUGH WORK
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\'l'l‘h the follow ll‘lu l\p(-q, of nuchel with t‘\lll"lllllt" shown

_ ( u|l;|_‘;l-;l- i
(A) | Isotopes - [ lh__Tl—.i'. Be'

_( aolumn-|

(B) | Isobars

—

(C) | Isotones
|

| I A
" .
(| 0" F
1 T, - .
(i e e

—— S i ——— ——

(O A B L C (A LB

(DA WB e (A LB e

26, Which of the following statements is incorrect with reference to “Nuclear foree™
(1) Nuclear foree is always attractive
(2) Potential energy is minimum, if the separation between the nucleons is 0.8 fm
(3) Nuclear force becomes attractive for nucleon distances larger than 0.8 fm

(4) Nuclear force becomes repulsive for nucleon distances less than 0.8 fm

27, The range of electrical conductivity () and resistivity () for metals, amony the following, is
b ] y
" 107 107 Qm S LR [ *Om
o 107" Sm a0t 0t sm !
N I p T L T L
(3 Iil‘ 10" QOm Y 10 I !nlm
o —10" =10 “Sm ' a1 sm!

2%, Which of the following statements is correct for an n-type semiconductor?!
(1) The donor energy level does not exist
(2) The donor energy level lies just below the bottom of the conduction band
(3) The donor energy level lies closely above the top of the valence band

(4) The donor energy level lies at the half way mark of forbidden energy gap

SPACE FOR ROUGH WORK
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29, The circuit shown in the figure contains twe ideal diodes D, oand D I7a cell of emf 3\ un4
negligible internal resistance s connected as shown, then the current through 70 L resistance

tn ampore) s

—— T WW—
KA 70 Q

(1) 003

(o

(RINIXT

4 0.02

W In determining the refractive index of a glass slab using » travelling microscope. the following
readings are tabulated.
(a) Reading of trasvclling microscope for inkn rx S 1217 cm
(b) Reading of travelling microscope for ink ma. o _hrough glass slab = 6,123 cm
(¢) Reading of travelling microscope for chalk dust on glass slab - X123 ¢cm
From the data, the refractive index of a glass slab s
(h 1.3%9
(2 1,390
(3 1.500

4) 1.o01

A, SPACE FOR ROUGH WORK
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31 Inan experiment to determine the figure of merit of & galsvanameter by hall deflection methog
student constructed the following cirenit.

—{ 0"
[

(@F"(
s ()
h

H

He uplunul 8 resistance of $200 (2 in R.When K isclosed and K is open. the deflection obyery o
In the galvanometer s 26 div. When K, Is also closcd und a resistance of 90 (L is removed in S, (he
deflection becomes 13 div. The resistance of galyanometer is nearly

(Helren

(3)45.00

2. While determining the cocfficient of viscosity of the gives liquid, a spherical steel ball sinks by a

then the coefficient of viscosity of the giv _
(1) 14 Pas ‘ (2) 0.28 Pas
(3) 0.14 Pa.s (4) 0.14 = 107 Pa.s

SPACE FOR ROUGH WORK



N, Which of the following cxpressions can be deduced on the basis of dimensional anulyyjy

ALY mbols have their usual meanings)

th b = 6oy

] .
(20 = ut + — ar’
b

(s Ncosoa

NN M
M. Two stones begin to fall from rest from the same height. with the second stone starting 1o fa))
A" seconds after the first falls from rest. The distance of \t'parutinn between the wao stoges
becomes "I, 't seconds after the first stone starts its motion. Then 1 is cqual to
H H
thy = (2) oo
H \t \
(M= (4) H !
st 2p gh 2
REN

with reference to time and position?

(1) Angle between the instantancous velocity with the horizontal
(2) Vertical component of the velocity of the projectile

(3) Average velockty between any two points on the path

(4) Horizontal component of velocin

In the projectile motion of » particle on a lesel ground. which of the [ollowing remains constant

RIS A particle is in uniform circular motion. The equation of its trajectory is given by

1, 2o Ao b ' ;
(x =20+ v = 28 where x and v are in meter. The speed of the particle is 2 ms . When the particle

attains the lowest 'v' co-ordinate, the acceleration of the particle is tin ms °)

-

(o8 J 04
(047 ()08 |
SPACE FOR ROUGH WORK
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19,

A wooden block of mass M lies an a rough Noor. Another wooden block of the same mass s h'“l!il'la
from the point O through strings as shown in the figore. To achieve cquilibrium, the co-efficient of

static triction between the biock on the Deor with the Noor itsell is

(hji=tan v 12)u=cmv

(0= cot (4) 1= sin 4

\ block of certain mass is placed on a rough foor. The coefTicients of static and kinctic friction

between the block and the Noor are 0.4 and 023 respectivels. A constant horizontal force _
=20 N acts on it so that the velocity of the block varies with time according to the following graph.

I'he mass of the block is nearty (Take g = 10 ms °)

.
0
TN -
1%
'y -
" I ! ? Ui
(h Lo kg (2) 2.2 he
RIE X130 (4) 1.2 kg

A\ body of mass 0.25 kg travels along a straight Hoe from v = 010y - 2 mowith a speed v = k'

where k = 251 units. The work done by the net foree during this displacement s

26

(1) ()4
RILE 4116 )
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1.

(ha di.b i, ¢—iii

(Ma—di.h-dilbe -

During an clastic eollision between two o les, which of the following statements are correey?
L The initial Kinetic encrgy is cqual to the final Kinetic energy of the system,

1. The lincar momentum s conseryedd.

L The Kinetie energy during St ithe collision time) is not conserved,
(h L and 1IN (20 L and 11 only

(O and 1 only () 1 and 111 only
Ihree particles of mass | Kg, 2 kg and 3 kg are placed at the vertices A, B and C respectively of an
equilateral triangle ABC of side 1| m. The centre of muss of the system from vertex A (located at

origing is

7 + 1 _‘
T (2) (0.0
12 i2
TNt 2 3.3
R . 4 —,— |
12 12 1?12

Iwo My wheels are connected by a non-slipping belt as shown in the figure. | = 4kgm'r =20 cm,
1= 20 kg m’and r, = 30 cm. A torque of 10 Nm is applied on the smaller wheel. Then match the

entries of column | with appropriate entries of column 1L

N Quantities 1 | Their numerical
values (in S1 units) ‘
(a) | Angular acceleration of smaller wher* (i = '
' 3
| - .
() | Torque on the larger wheel (i) 1
3
| \ﬁgnhr acceleration of larger wheel i) 5 J
| 2
.- ‘! ) 1

(s dib die i

(i, b - Lo i

28
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45,

46.

e o » 1 '.uul ton b, are radii selocitios and angular momenta of a planct at perihelion and

aphclion of its clliptical orblt around the Sun respectively, then
llll' LA \'.I_"l'

L]

BT AR R B O
RIT N SRR B |
p” T VT Ve ey
e r, v, o=
I'he total encrgy of a satellite In u circular orbit at a distance (R 4 h) from the center of the Earth

varies as

[R is the radius of the Earth and h is the height of the orbit from Earth’s surface)

(R~ hy
(] !
(R+ W)
Hy —
R+ h
(4 ! .
(R + hy

Two wires A and B are made of same material. Their diameters are in the ratio of 1:2 and lengths
arc in the ratio of 1:3. If they are stretched by the same force, then increase in their lengths will be

in the ratio of
ini:2 (2)4:1

MHi: 4 (4)2:1

\ horizontal pipe carries water in a streamlined flow. At a point along the pipe, where the
cross-sectional arca is 10 cm’, the velocity of water is 1 ms ' and the pressure is 2000 Pa. What is
the pressure of water at another point where the cross-sectional arcais Scm?

| Density of water = 1000 kgm |

(1) 500 Pa (2) 200 Pa
(3) 300 Pa (4) 400 Pa
SPACE FOR ROUGH WORK
1PO416K25 c2



47,

49.

Three metal rods of the same material and identical in all respects are joined as shown in the
figure. The temperatures at the ends of these rods are maintuined as indicated. Assuming no heat
energy loss ocours through the curved surfaces of the rods, the temperature at the junction is

-

(1) 20°¢ (2) 45°C

(3) 60°¢ (4) 30°C

\ gas is taken from state A to state B along two different paths | and 2. The heat absorbed and
work done by the system along these two paths are Q, and Q_and W and W respectively. Then
MHQ +W =Q. +W, (2)Q, = Q,

W =W, 9Q -W =Q,-W,

AL 27°C temperature, the mean Kinetic energy of the atoms of an ideal gas is F .+ If the temperature
is Increased to 327°C | then the mean Kinetic energy of the atoms will be

E
(1) 2E, 2)—
2

E

|

E
\
The variations of Kinetic encergy Kix). potential energy U(x) and total encrgy as a function of
displacement of a particle in SHM is as shown in the figure. The value of |x | is

K]} 4.3 E

“ I

‘1

(n

"
d

A
(3) 2A 4) -

32
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1y = radian

The angle between the particle velocity and wane velocity ina transyerse wave is fexcept whep gy,
particle passes through the mean position|

(R}

(1 Zero ridban
radian () radiun
S0 A metallic sphere of radins R carryving a charge o is kept at certain distance from another metalljc
spherc of radins R4 carrying o charge Q. What is the electric flux at any point inside the metallic
sphere of radius R duc to the sphere of radins R 47
| )
':___‘_‘n LI
YR N,
R EE S AT
."\ bl 4
:-\\‘ ,; L
()
v (2)
[] ] .
3 9. a 14 Lero
1 “m
SY You are given a dipole of charge = 4 and 4 sepurated by o distunce 2R A sphere "A of radius
"R' passes through the centre of the dipole as shown below and another sphere ‘B of radius 2R
passes through the charge + Q- Then the eleetrie Muy through the sphere A is
-
\ 1] '
| v 0
ook
th 2q () -q {
(q o, {4y Lern
S4. A potential at a point A is -3\ and that at another point B s 2 Vo Whiat is the work done in
carrving a charge of S m C from B to A
41 (2) 40
13- 0,04 4y 04
SPACE FOR ROUGH WORK
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SK.

£7.

Charges are uniformily spread on the surface of a conducting sphere. The electric fleld from the
centre of 'hpl‘lcrr oa Pll'l.' outside the 'l]lhm varies with distance r from the centre as
m Fk K‘

—____'_ ___’
A \ A
1] I\ ™
T E \ 4 E L
: S— \\L ’
—_—-r—-—-h- r
=4
Match Column-1 with Column 11 related to an electric dipole of dipole moment p tha Maced
in a uniform electrie fNield I-".
o Column - 1 - Column - Il

_ Angle between p' and F Potential energy of the dipole

A I8 . i pE

by 126 i pF

o 90 i1

Fivs Jero

L —
(tha-ji,b-ic-h 2)a il b < iil e - iy
(Ha-iLb-iic i $a i b-iil,e-1

Which of the following statements is not trye”?

(1) Equipotential surfaces for a uniform electric ficld are parallel and equidistant from each other.
(2) Electric fickd is alwavs perpendicular to an equipotential surface.

(3) Waork done to move a charge on an equipotential surface is not Icro

(4) Equipotential surfaces are the surfaces where the potential is constant

36
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Which of the follow ing is 8 correct statement”

(1) Gauss's law does not hold good for a charge situated outside the Ganssian surface,

(2) Conmsa’s law s truc for any closed surface

(3 Goansa's Law s true for any open warface

() Gans's law i not applicable when charges are not symmetrically distributed ovey
closed surface,

SU Inthe following cireunlt, the terminal voltage scross the coll is

A Y
0.1 Q
1 l n.l.l‘l'l
RICES
271N (0820
AR (4) 1.9\

60 Twocelhof emfs B and b and internal resistances ¢ and r (F - F and 1 - 1)) respectively, are

connccted in parallel as shown in figure. The equisalent emf of the combination is F_ . Then

E, r
‘IM|'_
L Y -
r,
k. :
- N |
(it <t JI!I'-I‘-I.amll'-_‘itnrﬂrrrl"_‘
(ME b -k and b isncarer | ETN S §
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