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1. An expression of enerqgy density is givenby v = d""‘ (%%)Nhere A, B areconstants x is displacement, k
is Boltzmann constant and t is the temperature. The dimesnsionsof B will be:
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2. A body of mass 10 kg is projected at an angle of 45° with the horizontal. The trajectory of the
body is observed to pass through a point (20,10). If T is the time of flight, then its momentum vector, at

fime ¢ = T/]';_ ——————— g-= tomz?
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EA) 1007 + (1002 = 200)j (B) 100v/2% + (100 — 200+/2)j
(C) 100v21 + (100 — 200v2)] (D) 100v/21 + (1002 — 200)j
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3. A block of mass M slides down on a rough inclined plane with constant velocity. The angle made by the incline
plane with horizontal is [2]). The magnitude of the contact force will be :

(A) Mg (B)IMgcosb (c)/Mg sinB*Mg cosB (7) Magsin J+a
Hd-& wmiude of conbact force

= J (W‘K fme)'+ (w~8 Gs8)”

= W\.&
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4. A block ‘X takes 2 s to slide down a frictionless incline of 30° and length ‘I’ kept inside a lift going up with
vniform velocity ' ' If the incline is changed to 45°, the time taken by the block, to slide down the incline,

will be approximately :

(A) 2.66s (B) 0.83 s \y)’1.68 S

(D) 0.70 s

ma-= w\g smp > 4=4 )

L=o+Ltcgbr®t”

%:. 22
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tax [ 200 g [2]5 = 1414 [Tury
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=14 X2 =18 Lea
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5. The velocity of the bullet becomes one third after it penetrates 4 em in a wooden block. Assuming that
bullet is facing a constant resistance during its motion in the block. The bullet stops completely aftfer
traveling at (4*x) em inside the block. The value of x is :

(A) 2.0 (B) 1.0

(€) 0.5 (\[9/1.5

w=Wt2acs
('\k)z: -2 (&)
Mew  (p)*=9*-3& (4t2) 5 o ag (4¢2)

%L - = —2a (4)
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6. A body of mass m is projected with velocity NJe invertically upward direction from the surface of
the earth into space. It is given that ~Je is escape velocity and M\ < 1. If air resistance is considered to be
negligible, then the maximum height from the centre of earth, to which the body can go, will be :

R . R R A%R
(A) 1+12 \%‘1—/12 (C) E (D) 1_/12
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7 A steel wire to Ieng’rh 3.2m (Y¢ =20 x 10 \ Nm”' and a copper wire of length 44 m (Y, =11

10" Nwi> ) and a copper wire of length [ Ye =11 x10" N nT? - ), both of radius 14 mm
Are connected end to end. When stretched by load, the net elongation is found to be 14 mm. The

load applied, in Newton, will be : ( - \2%.‘. )

(Al 360 A +08, = 1'4 x\5* Mt

() 1080 _ I 5% mU-

(0) 154 B ALt Ble =14 %10

€ (22D + Ex44
322 -2\ I 22 /. 53)*
32 (14X [02) % 2X0 22 (raxts™l
1 T " 1Klo
€ <‘g.;_ 4\_(th) = ,'ﬁ‘X[C;-BP
TH+rre)

1
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F=154N
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8.Inlst case, Carnot engine operates between temperatures 300 K and 100 K. In 2 nd Case. as shown in
the figure, a combination of two engines is used. The efficiency of this combination £ In 2NP cqse)
will be:

300 K
®
(A) same as the 1st case.
(B) always greater than the 1st case. -

(C) always less than the 1st case.
(V) may increase or decrease with respect to the 1st case.

'(\ :<l—' :%..) P4 | 6O 200K | 2" Case
{

N - (l— %) Xleo = —3|- X100 =33y

N, = (1 ) »100 = L 1o
<%0/
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9) Which statements are correct about degrees of freedom ?

(A) A molecule with n degrees of freedom has '7\ different ways of storing energy.
(B) Each degree of freedom is associated with = +—RT average energy per mole.
(C) A monatomic gas molecule has 1 rotational degree of freedom where as diatomic molecule has 2 rotational
degrees of freedom.

(1) €H4 hasatotal of 6 degress of freedom.

Choose the correct answer from the options given below :

(A) (B) and (C) only

¥ (8 only (V) Only

(C) (A)and (B) only

(v)(C) and (P) only

Correct option is (B) B and ¥ only
Methane molecule is tetrahedron Pegree of freedom due to rotation = 3 Pegree of freedom due to translation = 3
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10. A charge 4 M. ¢ s to be divided into two parts. The distance between the two divided charges so that the

force between them is maximum, will be :

(M) 1he and 3uc (BEue dnd UL () Ol dnd 4de

(9) HEUC Al 2:SUL
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11. (A) The drift velocity of electrons decreases with the increase in the temperature of conductor.
(B) the drift velocity is inversely proportional to the area of cross-section of given conductor.....
(C) The drift velocity does not depend on the applied potential difference to the conductor.
(V) The drift velocity of electron is inversely proportional to the length of the conductor.
(E) The drift velocity increases with the temperature of conduetor.
Choose the correct answer from the option given below :
(A) (A) and (B) only
A) and (D) only
C) (B) and (E) only
(0) (8) and (C) only Ma =<€E

Sol. B
By Theory W\( '\_9}_9)-_— e€
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12. A compass needle of oscillation magnetometer oscillates IO times per minute at a place P of dip 20°. The
number of oscillations per minute become 2.0 at another place Q of 60° dip. The ratio of the total magnetic field
at the two places BQ D B is:

\(ﬁ)’\/g%} (B) 4:4/3 (CQ)V3:2 (D) 2:3
T=am | T
M B¢ Cacl |
To- o | L
Még s X,

o
11
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13. A cyclotronis used to accelerate protons. If the operating magnetic field is 1.0 T and the radius of the

cyclotron dees; ls 60 cm, the kinetic energy of the accelerated protons in MeV will be: Luse m‘, = 16y | z)2 hl
=16 . 16'T¢

(A) 12 (B\)& (c) 16 (0) 32

)
x » "
q
- 4t Vyfq"&"'ﬂl ) o‘;’-g’--@‘-: (Iréexlo )XCD K( )
# MV ) < 144" 2% l‘xlo—ﬁ‘[

= |9 Mev

M BLOCK MAIN ROAD GREATER KATLASH 2 NEW DELHT

9958461445 01141032244




14. A series LCR circvit hasL= 0.01 H,R= 10 Q and C = 1 PF and it is connected to ac voltage of amplitude
(V 950 V. At frequency 607% lower than resonant frequency, the amplitude of current will be approximately :

(8466 mh W= &0 <____
B) 312 mA "\ T2
(07238 mA LE
() 196 mA Z= \I @24 (K- X *
5 . L [ 2
[ (o eT5 - 5 TR)
T- £0

j [6© + (o-sxtao- l(;—“‘;,-)"L

M 0228 0% 22 BMA
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15. ldentify the correct statements from the following descriptions of various properties of electromagnetic
waves.

(A) In a plane electromagnetic wave electric field and magnetic field must be perpendicular 10 each other and
direction of propagation of propagation of wave should be along electric field or magnetic field.

(B) The energy in electromagnetic wave is divided equally between electric and magnetic fields.

(C) Both electric field and magnetic field are parallel to each other and perpendicular to the direction of
propagation of wave.

(V) The electric field, magnetic field and direction of propagation of wave must be perpendicular to each other.
(E) The ratio of amplitude of magnetic field to the amplitude of electric field is equal o speed of light.

Choose the most appropriate answer from the options given below :

(A) (P) only
(B) and (V) only
(¢) (C) and (E) only

(D)(A), (B) and (E) only _'I{ bso bo K A on—= 2 UTecti'm

\) = Ue + Ug

‘E._.d- 78 T dgectn,

<: Eo @ -z a aucect m:

&5
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16. Two coherent sources of light interfere. The intensity ratio of two sourcesis 1 : 4. For this

interference pattern if the valve of Imax + I wuwvr is equal fo 2% then & _wil be:
(A) 1.5 Twdec = P E+2 F
(B‘)’Z. 2.
()0.5 Imar= C,]"f,+j"'ﬂ) = G+2dxq
(n Tiada = Cm _J-T;)L - C"‘z:)l: l

Tir + T 165 24+ |
Twax - Tmun ~ &4 Bt 2
EB+IE =BAt+ 4

5 (f+a) =4 (adtL)
(ett) &

B+3>) A4
Crom above Quatin, We nohiée
o= 2
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17 With reference to the observations in photo-electric effect, identify the correct statements from below :

(A) The square of maximum velocity of photoelectrons varies linearly with frequency of incident light.

(B) The value of saturation current increase on moving the source of light away from the metal surface.

(C) The maximum kinetic energy of photo-electrons decreases on decreasing the power of LED (light emitting diode)
source of light.

(V) The immediate emission of photo-electrons out of metal surface can not be explained by particle nature of
light/ electromagnetic waves.

(E) Existence of threshold wavelength can not be explained by wave nature of light/ electromagnetic waves.
Choose the correct answer from the options given below :

(A) (A) and (B) only

I (A) and (E) only hy = Wp + CKQ)M‘
(c) (C) and (E) only ' 1
(D)D) and (E) only hY = Wo + = MDDy

Iw rout
Y (W&W()L — ptron A- cosgect
zittence of Infetoly (A) <an net be
ex pAanled, bg. wave naturc of Legnd

- ¢0RE CcTf
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18. The activity of a radioactive material is 64 10..4 curie. Its half life is 9 days. The activity will
become 9 1 0~€ curie after:
(A) 7 days (B) 15 days (C) 25 days \(9/{5 days

A_Ao(i)

&y x\§!
§O’ _L n,
= g 35’44?1
éa'xleaf ( 2-> Total kkme = TX
R TN i,
Cl)j — (3‘) 37’.—7
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19. For a constant collector - emitter voltage of 8 V, the collector current of a a transistor reached to
the value of 6 mA from 4 mA, whereas base current changed from 20 U A o 25 U A value. If
transistor is in active state, small signal current gain (current amplication factoy) will be :

(A) 240

"Eg):(l;.ggzs 2. ¢ {-cwtgcuh AT, 2mA
D) 200 = CU% = == A
A Tp M 160
A%|5> o lagX2
T LTxizt ¥

JLOCK MAIN ROAD GREATER KATLASH 2 NEW DELHI

9958461445,01141032244



20. A square wave of the modulating signal is shown in the figure. The carrier wave is given
by €¢t) =5 sin(8T € ) Volt. The modulation index is :

JA0.2 1

A

(8) 0.1 M) S
(C) 0.3 mvolt| 05| 1 |15 | 2 25 t
(v) 04
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Section- B

21. In an experiment to determine the Young's modulus steel wires of five different lengths (1,2,3 4

and 5m) but of same cross section (2 MM ) were taken and curves between extension and load were
obtaibed. The slope (extension / load) of the curves were plotted with the wire length and the following
grapzh_is obtained. If the young's modules of given steel wires isz x 10" NM-2 Then the value of x is

g
e o o o g et gt g

v- £L
A AL

=) (e )
¥- (“44) _ #xlo
(b2) Tmisfx o xist
107 _lox16%I¢
z

Extension

- ——
c— v —-—

Y
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22. In the given figure of meter bridge experiement, the balancing length AC corresponding to null deflection
of the galvanometer is 40 em. The balancing length, if the radius of the wire AB is doubled will be
D _cm.

et g gt g

Metex b'sl'dg e

f _ €
g < %

Poes wot depend own
CXD LL Lecttonn afta

Hence wull pornt wild femaurn ame
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.23) A thin prism of angle 6° and refractive index for yellow light (ny) 1.9 is combined with another prism
of angle 9° and ny = 1.99. The combination produces no dlsperslon The net average
deviation & produced by the combination is (_L) _The value of xis _4

0
ot 0 o gt g g

g“é"r: £'l- 83,
= (150 - (rss-) €®

(4]
— 30_ 2-75‘02 O LS
L $ @ ‘M BLOCK MAIN ROAD GREATER KAILASH 2 NEW DELHI
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24. A conducting circular loop is placed in Z.-g plane in presence of magnetic field B = (@-E‘J“.l. 3£ zK« )
in Sl unit. If the radius of the loop is 1 m, the induced emf in the loop at time £ =2< (£ NIV

The valve of nis __t2~ .
1 component of mofnattc
€= A i_i freld In x-g pLans

2_’\
- Y .&L) Kand 3’{ h
wd{D)'xd (2 =

= 1m(et) = (@) = nw Vot

1 BASEMENT M BLOCK MAIN ROAD GREATER KAILASH 2 NEW DELHI

9958461445 01141032244




25. As shown in the figure, in steady the charge stored in the capacitor is

oy
| ¥ = lo-6m
|I —W—

£= |00 -0m
—ANN—
'tuf

,—H-———vw——o_hm

K= 200-
In cteady crate Capacl tox
WLl act as a open creeuk t.

0
LoN = lo-6hm

‘—{I
[T &= ,o-o-o»hm"';
—_— |

T A g #=2300-chm
I- 10 amé Vae= L&L xloD -
1o N

l

—

O
)

9 = WXIEG KJ}/-%%: | E{CleXIBGC

N ot
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26. A parallel plate capacitor with width 4 em, length 8 em and separation between the plates of 4
mm is connected to a battery of 20/ . A dielectric slab of dielectric constant 9 having length 1 cm,
width 4 cm and thickness 4 mm is inserted be’rween the plates of parallel plate capacitor. The
electrostatic energy of this systemwillbe __240_ ¢, T

TUw

1 BASEMENT M BLOCI GREATER KATLASH 2 NEW DELHI
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27. A wire of length 30 em. stretched between rigid supports, has it’ nh and (n+D Hn
harmonics at 400 Hz and 450 Hz respectively. If tension in the string is 2700 N it’s linear

mass density is 2 kg/m.

n [T =00

N | T = 200

240 M

N -2

mtl A

An = 2an +2

N=23

AR 27109

2x36X16%| A

M=3
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28. A spherical soap bubble of radius 3 em is formed inside another spherical soap bubble of radivs 6 cm. If the
internal pressure of the smaller bubble of radius 3 <wm in the above system is equal to internal pressure of the
another single soap bubble of radius r cm. The valve ofris ___ 2 &im,

e i

R

Wl-_

. A B
o
]
~

2
A
v
)
B

N\
F8)
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29. A solid cylinder length is suspended symmetrically through two massless strings, as shown in the figure.
The dlsfam:e from the initial rest position, the cylinder should by unbinding the strings to achieve a speed of
4 m<Y Lis__ 120 em.(take=g=10 ms-2)

— i o g e g gt gt gt g

2TCE) =T (X)), , @= R (D
= 0\/&

T T W\gwé_(;;: M::) ”“";Ia(a/‘)
DO wlioes T
a- M7 __

o/ |
\F= W+ Ak L+4
H4=0 +3-§ Xloxt = t=3; cec
L 206
€= O'\'—l-i'_ —B—X-g
=)o M ool 9958461445 01141032244
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30. Two inclined planes are placed as shown in figure. A block is projected from the point A inclined plane AB
along its surface with a velocity just sufficient to carry it to the fop point B at a height 10 m. After reaching
the Point B the block sides shown on inclined plane BC. Time it takes to reach to the point C from point A is

£ (VZ+1) .Thevalveoftis __2.

e ot e gt g gt gt

Tn wpwatd motlon
_Lg.cmz.: t:=lolx P
2
_2L_ % -E,":)/O/H = €= 26ec

Tn down ward moti'on

| 2
> § Sin20 4 = 3.)—0
2-
L xdg L, =20
£, =213 Cec

fotal Hme=2 C1+13 )
= + (1t ) T e TR T
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