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SECTION - A

Question ID : 444792713
26. The electric current in the circuit is given as 7 =i (t/T). The r.m.s current for the periodt =0tot=T

is

aRuel § 9gge eR1/ =i (VT) P U H Uew € 1t =0 ¥ t = T &I Farafd) o Y r.m.s g1 2 |

O (2) i, 35 @ s
Ans. Official answer NTA (3)

Tro o, 02 ) )

S NG SO

Sol. rms T dt 3 3 3
0
irms = 1_0
J3

Question ID : 444792720
27. Assuming in forward bias condition there is a voltage drop of 0.7 V across a silicon diode, the current

through diode D, in the circuit is mA. (Assume all diodes in the given circuit are identical)

Ie W g o srafefie srafid Reifd § yo Rifde = SIS ur 0.7 V @l diec S Urd &, aRu # S1ais D, 9 1)

geTfed g mA 2 | (U uRuel § 1 SIATS] B HaHH AT o)

0.3k Q
> WWW
R,
- 12V D]SZSI.' 1)§S~5i DEZ St

(1)18.8 (2)20.15 (3)17.6 (4)11.7
Ans. Official answer NTA (1)
Sol.  12-03%x10°’1-0.7=0

1.3
0.3x10°
37.66x107° A =1
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Current through diode D,,1, =1/2
[, =18.83mA

Question ID : 444792712

28.

Ans.

Sol.

For the two cells having same EMF E and internal resistance r, the current passing through the external
resistor 6 €2 i1s same when both the cells are connected either in parallel or in series. The value of

internal resistance r is Q.

R1eR EMF E 3R 3ficiRep ufcRie r arel 2 el & forg, arer ufeRige 6Q | gie) ToR K1 91R1 G491 2, Sidfd ardi
HS 1 1 ured—zpA ferar Sofi—mA A WA € | riaRe ufeRie r ot e Qe |

(1)9 )6 ()3 (4) 4

Official answer NTA (2)

In parallel, 1, = £
6+
2

2E E

1, =1, = =
6+2r

1 2

6+
2

124r=6+2r
r =60

Question ID : 444792705

29.  Water drops fall from a tap on the floor, 5 m below, at regular intervals of time, the first drop strikes the
floor when the sixth drop begins to fall. The height at which the fourth drop will be from ground, at the
instant when the first drop strikes the ground is m.
(g =10 m/s?)
U 9 9 ofd @l & Fafd ia=Td o’ 5 m == iR € | ugell & 91 iR 99 <ol 2 5fd 8341 & fRe1 =
BRI T | ERIAS ¥ I8 SaTg o R Al & 39 &101 UR BT 1d Ugell & ERTel 9 ThIe] 8, meg |
(g =10 m/s?)
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Ans.

Sol.

(1)4.2 (2) 4.0 (3)3.8 (4)2.5
Official answer NTA (1)

i = &—,/2X5—lsec
Time to reach ground 2 10

Five drops per second

Time between each drop = 0.2 sec.
Time of fall for 4® drop is 1-0.6 = 0.4 sec

1
Height fall of 4" drop is =~ 10 0.4 =0.8m

Height from ground =5-0.8=42m

Question ID : 444792703

30.

Ans.

A particle of mass m falls from rest through a resistive medium having resistive force, F = — kv, where
v is the velocity of the particle and k is a constant. Which of the following graphs represents velocity (v)

versus time (t) ?

SIHTA m 1 Y $HYI FIRFTERI 9, U1 96 F = — kv, S8l v &1 &1 971 311R k U (Hadie 2, aTel §a UfeRig /e
I\ Y Bl iRa ¢ | Fr=afofad @ & e1=e w1 9w (v) & ufd 9973 (t) 31 Frefid searg?

, o AN

(1) ()

(0,0) t (0,0) t

(0,0)

G) (4)

(0,0) t ¢

Official answer NTA (1)
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Sol.

Question ID : 444792701

31.

Ans.

Sol.

When both jaws of vernier callipers touch each other, zero mark of the vernier scale is right to zero
mark of main scale, 4™ mark on vernier scale coincides with certain mark on the main scale. While
measuring the length of a cylinder, observer observes 15 divisions on main scale and 5th division of

vernier scale coincides with a main scale division. Meausred length of cylinder is mm.
(Least count of Vernier calliper = 0.1 mm)

IR SFUE & S171 STers STd UREUR =1 o7 €, 41 af-1aR 591 &1 3= e, 9 T & g e & |ig 2
3R R T wR =ien e qeea TR R U HfRad fFrer & 91 JuTkd] © | (o do19 &1 o =iTg -110%] H3, UeTd
& YA OR 15 fa4Ter1 ol UaToT el 2 1R afF AR UH1 &1 5 df fawrsr= e g UHT & fawrste o ey |ure!
2 | I D 71U TS A mm 2 | (R S @1 sreaania = 0.1 mm)

(1)15.9 (2)15.1 (3)15.4 (4)15.5

Official answer NTA (2)

Reading = MSR + (VSR xLC) - (zero Error)

=15mm+ (5x0.1mm)— (4 x0.1mm)

Reading =15.1mm
S 0=15.1mm

Question ID : 444792707

32.

Two wires A and B made of different matierals of lengths 6.0 cm and 5.4 cm, respectively and area of
cross sections 3.0 x 10~ m* and 4.5 x 10~ m?, respectively are stretched by the same magnitude under
a given load. The ratio of the Young's modulus of A to that of B is x : 3. The value of x is

=1 yarei & (A 1 AR, RS9t awngdl 91 6.0 cm 3R 5.4 cm § 311R ruRe) uR=sa HHer: 3.0 x 107 m?
3R 4.5 x 107° m*E, Yo Ya< S¥aR & I=<I31d FHTT URATY | T € | A 3R B & I3 01T HI A X : 3 T |
X &1 A1 2 |

OR (2)2 (3)4 1
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Ans. Official answer NTA (1)

o T FA_ L F
AL AA!

YA — KA AB
YB KB AA
6 (4.5%x107 9 5 x 5
= — —75 == — = —
5.4( 3x10 54 3 3 3
x=5
Question ID : 444792704

33. A block of mass 5 kg is moving on an inclined plane which makes an angle of 30° with the horizontal.

Friction coefficient between the block and inclined plane surface is — . The force to be applied on the

block so that the block will move down without acceleration is N. (g =10 m/s?)

ISt & |11 30° 1 HIVT ST Yo AT el UR G S kg D1 Yep el AT & | Jeob R AT el & Jos &

El LN EIRINIES ?% | e UR AU Fenl ST ATl a8 a7, forasy et fa1 @ror & =i ol 3 i o,

Nz l(g=10m/s?)
(1)7.5 (2)15 (3)12.5 (4)25
Ans. Official answer NTA (3)

Sol. F

o0
&s@ 30°

mgsin30° = F+ gmgcos30°

1 3 J3

F=5x10x———x5x10x—
2 2 2

F=25—§=25—37.5

F=-125N

.. force will be downward on incline of magnitude 12.5 N
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Question ID : 444792719

34, An atom {X is bombarded by shower of fundamental particles and in 10 s this atom absorbed 10

electrons, 10 protons and 9 neutrons. The percentage growth in the surface area of the nucleons is

recorded by :

Qe URATY 5 X TR A DVl Bl S8R & SHRI &1 SfIehl & 3R 10 s 9 I8 WRATY 10 gerasi=i, 10 Ueii 3R 9 =g il
D1 AT B el T | FfFAMH & geo eiawat # ifaferlaa ufderd afg 2 -

(1) 250% (2) 225% (3) 150% (4) 900%
Ans. Official answer NTA (2)
(Bonus or Drop)

Sol.  Surface area x o A %3
X, =8°K = 4K
X, =(8+10+9)"°K =9K

% increase in surface area of nucleus

9K -4K

X, x100=125%

1

Question ID : 444792718

35. The magnitudes of power of a biconvex lens (refractive index 1.5) and that of a plano-concave lens
(refractive index = 1.7) are same. If the curvature of planoconcave lens exactly matches with the curvature
of back surface of the biconvex lens, then ratio of radius of curvature of front and back surface of the

biconvex lens is

U SHAIKTA o9 (39aciid 1.5) 31k Yeh FHIATGTA i | (JUaci=ie = 1.7) &1 e & YRATY aR1eR T | Ifes
HATATATA oI B qhcl] SHATTA ¥ & UTLd TS I dghel] & |12l SIeh fAeT H 2, A1 SHIIKTA oI & 31 3R yge]
T3 I Iehall FHIoamaii &1 rgurd 2 |
(1)2:5 (2)5:12 (3)5:2 4)12:5

Ans. Official answer NTA (3)

Sol. R,
=15 1.7=p'

|PA| = |PB|
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R, R,)] R

2

> _2
R, R,
R _>
R, 2

2
Question ID : 444792710

36.  Which of the following best represents the temperature versus heat supplied graph for water, in the

range of —20 °C to 120 °C ?

fer=afeRaa | w141 —20 °C 9 120 °C & WRTE H Siel & 18 ArodT o fa%e 3119 ST UTth &1 Fels] 38T oyl

P E?

T(°C)
1201

) 100 + 4/

-20

T(°C)

100+

3) o+

Heat

Heat

Ans. Official answer NTA (4)

Sol.  We know that temperature will rise from —10°C to 0°C (ice) and then it remain constant because it

(2)

(4)

T(°C)
100
T

0

Heat
T(°C)

100

Heat

change its state from ice to water and know again it raise its temperature from 0° to 100° C and then

again remain constant because its change state from water to steam and know again its temperature will

rise according to this most accurate graph from given option will be option 4.
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Question ID : 444792717

37.

Ans.

Sol.

Given below are two statements :

Statement I : A plane wave after passing through prism remains as plane wave but passing through

small pin hole may become spherical wave.

Statement II : The curvature of a spherical wave emerging from a slit will increase for increasing slit
width.

In the light of the above statements, choose the correct answer from the options given below :
(1) Both Statement I and Statement II are false

(2) Both Statement I and Statement II are true

(3) Statement I is true but Statement 11 is false

(4) Statement I is false but Statement II is true

RICKAGOE AT
U 1 : fUSH | YoRT & 918 Yob FHTA R, FHTA ¥ @ ©U H B 91 el & uR=g Bic U fog 9 o R

AT AR o Fahdll 2 |
® 11 : T B3R W A1 81 381 Mt ava ol dehdl 381 &1 AieTs 98T R g |

STYa B @ AT H, A1l fag 1Y fadweni # 9 /L SR A -
(1) B 1 3R S 11 <141 399 ©

(2) FUA 1R HUF 11 71 A &

(3) DU 1 Fd & IR 2 11 397ed ©

(4) Do [ 39 & IR DA 11 §ed 2

Official answer NTA (3)

Increasing the slit width ‘a’ decreases the diffraction angle (6 = A/a) and reduces the spreading of the

wave. A narrower slit produces a more pronounced spherical wave (high curvature) while a wider slit

leads to a flatter, less curved wave.
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Question ID : 444792709

38. In the following p-V diagram the equation of state along the curved path is given by (V — 2)? = 4ap
where a is a constant. The total work done in the closed path is :

fr=rfafad p-V s # ass & e srawen &1 el (V — 2)* = 4ap §R1 &dd ¢ Sial a U (Hadi® ¢ | 694
(@) v H fFa T A FR B :

N
p(N/mz)

— e ————

1 1 1
—_— PR J’_ - —
(1 -~ @) 5 (3) *5; ©
Ans. Official answer NTA (4)
Sol. w = Area of parabola

= %(Area of rectangle AC31A)

2 4P
=ZpB-D=—2
SRG-D=—

When V =1
(1—2)2 = 4aP,
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Question ID : 444792715

39. Two point charges of 1 nC and 2 nC are placed at the two corners of equilateral triangle of side 3 cm.
The work done in bringing a charge of 3 nC from infinity to the third corner of the triangle is w.
=9x10°N.m*/C’
4re,

319 1 nC 3R 2 nC & &1 g 3111, Yo7 3 cm & AHATE 39S & &1 Bl R € | 3 nC & Yeb AT DI 3
H 3 & AR DI T A 7 o T MES

=9x10°Nm?/C?

4re,

(1)3.3 (2)5.4 (3)2.7 (4)27
Ans. Official answer NTA (3)

Sol. InC(q,)

? [

»~3nC
20C 7 —3em (q)
(q,)

kq,  kq
( 7 / j%
~9x10°

 3x10

=27x1071=27ul

(3x10—9)x3x10—9
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Question ID : 444792706

40. Two circular discs of radius each 10 cm are joined at their centres by a rod of length 30 cm and mass
600 gm as shown in figure. If the mass of each disc is 600 gm and applied torque between two discs is

43 x 10° dyne.cm, the angular acceleration of the discs about the given axis AB is rad/s*.

afe S aAfher! BT G 600 gm B 3R G141 Afham1ail & dia Igugad g mgvi 43 x 10° dyne.cm T, A1 UG

3181 AB & A1UeT Tfhentafl &1 BIofly Rl rad/s* g |
A
|
: 10Ycem
le— 2() cm—
B
(1)22 (2) 100 (3) 11 (4)27
Ans. Official answer NTA (3)
Sol o= 4
ol. -

2 2
=L mR? +mR? + LmR? +m2r)y + PCRY L 5)
4 4 12 2

:(%+4+1ij2 :%mR2 :§><6OO><102 =39x10*

430

5

o= 4
39x10
Question ID : 444792711

41. The magnetic field at the centre of a current carrying circular loop of radius R is 16 uT. The magnetic

field at a distance x = \/§R on its axis from the centre is uT.

2591 R & o 91R1 a1 il U1l & s IR oy &1 16 uT € | 590 36T R b8 A x = /3R DI g0 R
DI &7 uT g |
(1)4 (2) 242 (3)8 42
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Ans. Official answer NTA (4)
Hol
. ——=16uT
So R H
WIR® IR
2(x*+R?)T 2x8RY

Question ID : 444792716

42. The electric field of an electromagnetic wave travelling through a medium is given by

E(x, t) = 25sin(2.0x 10°t =107 X)ﬁ then the refractive index of the medium is

(All given measurement are in SI units)

Ue HIEAH 9 EIR T DR 3 U Iga—gr=eid a1 &1 984 817 E(x, t) = 25sin(2.0x10°t—10"x)n &R
9 2, Tl IS &1 qadi-Ti D 2 |
(&1 778 | HIY ST ATADI H ©)
(1)1.5 (2)1.2 (3)2 4)1.7
Ans. Official answer NTA (1)
Sol.  »=2x10"rad/s

k=10"m
2 2x10"
k 27 k 10 1.5
> u=15
Question ID : 444792714
43.  Three long straight wires carrying current are arranged mutually parallel as shown in the figure. The

force experienced by 15 cm length of wire Q is

1A
3A 2

P Q| R
<—3cm—><E—>
2cm

(1) 6 x 10”7 N towards P (2) 6 x 107 N towards R
(3) 6 x 10° N towards R (4) 6 x 10° N towards P
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A o= T GTRT d18en AR 2 H SR Y SR S0 BU § GHIR Jaee § 8 | R Q &1 15 cm &S g1

3 9 2 |
1A
3A 2
P Q| R
e3cmW
()P #HAR6x 107N (2)RBIAR6 x 107N
()R B3R6 x 105N (4)PH3R6 x 105N

Ans. Official answer NTA (3)

| |
Sol. E _&Io [_1+_2]£

net 27[ dl dz

-2

o =2x107x1 3,2 x%
3 2 10

=4x15%x107
F, =6x10°N

Question ID : 444792708

44, 10 kg ofice at —10 °C is added to 100 kg of water to lower its temperature from 25 °C. Consider no heat
exchange to surroundings. The decrement to the temperature of water is °C.

(specific heat of ice = 2100 J/kg.°C, specific heat of water = 4200 J/kg.°C, latent heat of fusion of ice
=3.36 x 10° J/kg)

~10°C 9R 10 kg 9% 1 100 kg STe1 H{ $Ha AMIATT &l 25 °C ¥ HH DR o fo1g AT S € | ufRdet 9 o1 w1

fafwa = | | STl & aroeT | g °C2|

(% 31 fafere ™1 = 2100 J/kg.°C, 5d &1 fafdre 1= 4200 J/kg.°C, 9% & Tl &l o ™I = 3.36 x 10°
J/kg)

(1)11.6 (2) 6.67 (3) 15 (4) 10

Ans. Official answer NTA (4)

Sol.  10x3.36x10° +10x2100x10+10x 4200 (T —0)
=100x4200% (25— T)

=T=15°C
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AT=25-15=10°C

Question ID : 444792702

45.

Ans.

Sol.

In the potentiometer, when the cell in the secondary circuit is shunted with 4 Q resistance, the balance

is obtained at the length 120 cm of wire. Now when the same cell is shunted with 12 Q resistance, the

balance is shifted to a length of 180 cm . The internal resistance of cell is

vt # <19 fgcfiae ufRuer # a4 Q ufcRig & 1 uredufda (2ic) €, I Agad R @l 120 cm dH=13 0 U<
BIA12 | 379 99 a8 Wl 12 Q URiRig & w121 uredufrd 2, 91 Sga 180 cm TS UR IR 81 Il 8 | 9l &1

IafR® ufaRig
(o

Official answer NTA (4)

(3)3

Let E is emf and r is internal resistance of cell.

— —\W\—
T_(.)_
B4 o0k
r+4
E12 180K
r+12
1r+12 2
== =—
31+4 3

r+12=2(r+4)

=>r=4
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SECTION - B

Question ID : 444792721

46. A convex lens of refractive index 1.5 and focal length f = 18 cm is immersed in water. The difference in

focal lengths of the given lens when it is in water and in air is a x f. The value of a is
(refractive index of water = 4/3)

E
Ans. Official answer NTA (3)

1 _(1.5—1] i.;.L
Sol. £ 1 R, R,

1 _(1.5—4/3] 1.1
fwater 4/3 Rl RZ

f

water  _

05 _
£, 05/4

—f. =3f

=f

water

Question ID : 444792725

47.  The displacement of a particle, executing simple harmonic motion with time period T, is expressed as
x (t) = A sin ot, where A is the amplitude. The maximum value of potential energy of this oscillator is
found at t = T/23. The value of B is

P
Ans. Official answer NTA (2)
Sol.  Potential energy is maximum at extreme position The particle starting at mean position reaches extreme

position in time T/4.
Question ID : 444792723

48.  The ratio of de Broglie wavelength of a deutron with kinetic energy E to that of an alpha particle with

kinetic energy 2E, is n : 1. The value of n is
(Assume mass of proton = mass of neutron) :

E
Ans. Official answer NTA (2)

J= h h
Sol. mv +2m-KE

la} ’ I 1 I 4 el B
2 \/lua RE, é/‘“‘“ﬂ MATRIX JEE ACADEMY
A, N m, - KE offide 2Pipkali Road, Sikar (Raj.) | Ph. 01572-241911
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49. A solid sphere of radius 10 c¢m 1s rotating about an axis which 1s at a distance 15 cm trom 1ts centre. The



