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1. A circular coil has moment of inertia 0.8 kg m? around any diameter and is carrying current to
produce a magnetic moment of 20 Am?2. The coil is kept initially in a vertical position and it can
rotate freely around a horizontal diameter. When a uniform magnetic field of 4 T is applied along the
vertical,it starts rotating around its horizontal diameter. The angular speed the coil acquires after
rotating by 60° will be:

T qelbR HSell PI 58D A D AIYel Siecd ATl 0.8 kg M2 & 3R 374 g8 dlell fdgd 9R1 & DR $HHT JHRDIY
3O 20 Am?2E | I8 H Sl 39d AfIS A & aRI iR Wd3 w0 A Aha! & 3R IRY H g9 Fealer rawen §
RGN AT 8 | 519 $9 R YD 4T H19 $1 G AHM JHDbII &5 SHedieR Qe H§ I S 8, @1 I8 9+ &fdst < &
FRI AR FHT A 8 | 60° DIV A FAT W HSell Pl DIV I3 B

(1) 10rrad s (2)20rad s! (3)20nrad s (4)10rad s

Sol. 4
By energy conservation
U, +K, =U; +K;

—~MBc0s60°+0 = —MBcos 0° +%I(D2

MB  [20x4
o= /Tz O_X8=\/1<)0 =10 rad/s

2. A person pushes a box on a rough horizontal platform surface. He applies a force of 200 N over a
distance of 15 m. Thereafter, he gets progressively tired and his applied force reduces linearly with
distance to 100 N. The total distance through which the box has been moved is 30 m. What is the
work done by the person during the total movement of the box?

Th AfRT U qaRY D1 Teb &Sl RICHTH Bl GRE A8 W gehel %81 8 | U8el 15 m T fddd gkt TR 200N BT gef I
2 | I I8 U STl & 91 SHD gRIT I ST dTell 9ef ga’] gRT T 1 TR g1 & 12 Y& w9 H $H 28?100
N 1 ST 2 | IS g gRT 0 &l T gt g2 30 m & A1 ik §R1 g R A T |l SR &1 719 871

(1) 5690 1] (2) 52501 (3)27801] (4) 32801
Sol. 2
200 (A B
ForceT
(in N) :
100 ................. : C
D
E N
0] 15

30 disp (in m)
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Work done = area of ABCEO
= area of trap. ABCD + area of rect. ODCE

- %x45x100+100><30 — 52507

3. Match the thermodynamic processes taking place in a system with the correct conditions. In the
table : AQ is the heat supplied, AW is the work done and AU is change in internal energy of the
system.

Process Condition
(I) Adiabatic (1)AW =0
(IT) Isothermal (2)AQ=0
(III) Isochoric (3) AU =0, AW = 0,
AQ =0
(IV) Isobaric (4)AU =0

) T AR H U MHR W BN dTet SHIIST Hfshanati Y <1 Y araRenati W Hdd BRI | T AQ iy ®1 Y -
qrell S, AW far a1 &arf den AU e &Y oriaRe il § uRad= Tomd € |

afsban IaRAT
(1) g™ (1) AW =0
(1) e (2)AQ=0
(I11) F¥amIdfd (3) AU 0, AW = 0,
AQ =0
(IV) AT (4)AU=0

(1) (1) - (1), (II) - (1), (I1I) - (2), (IV) - (3)
(2) (1) - (1), (II) - (2), (1) - (4), (IV) - (4)
(3) (1) - (2), (II) - (4), (III) - (1), (IV) - (3)
;4) (I) - (2), (1) - (1), (I1I) - (4), (IV) - (3)

adiabatic, AQ=0
Isothermal, AU=0
Isochoric, IpdV =0

AW =0
Isobaric, AQ #0,AU # 0,AW # 0

Sol.

4. The driver of a bus approaching a big wall notices that the frequency of his bus’s horn changes
from 420 Hz to 490 Hz when he hears it after it gets reflected from the wall. Find the speed of the
bus if speed of the sound is 330 ms-!.

TP 9 1P Pl S 39 AR AT & 5T 99 I8 99 U g1 SIdR B 3R I el & o1 39 84 &) &af= P
raf, Sl 420 Hz 8, 1R | WRiafid 8laR @l ol 490 Hz &1 gATs gsdl 8 | Ife eaf+r &1 fcr 330 ms™ &1 a1 99

P IR R

(1) 81 kmh-! (2) 91 kmh-! (3) 71 kmh-! (4) 61 kmh-!
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Sol. 2
Freq received by wall,

NERY
330-v
¢ ¢ flecti f,_(330+va
req. after reflection, 330 )"
(330+vj ( 330 j
= X f,
330 330-v

490=(330+V
33

j420
-V
Sov=252m/s

=91 km/h
5. A small ball of mass m is thrown upward with velocity u from the ground. The ball experiences a

resistive force mkv? where v is its speed. The maximum height attained by the ball is:
T M B TP BIS! QP RIS H HUR DI MR T U F Bhl SIdl & | 1€ TR Uh JRiegd 9 mkv? (STel v S9!

Y B ) @9 %@ 7 | TE W fha aiffemdH Sarg 9@ SRl ?

1, kd? 1 ku’ 1 ku? 1 kU2
“tant—— —In|1+ ZIn|1+ 2 tant
(Djtan 5 (2) 5 ( . j (3) i ( 29| (@ gctant
Sol. 2
\%
atH_, V=
mg  mkv?
net = ma
-mg - mKv’ = mvﬂ
ds
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Sol.

- MorTion

max 2k g
2
H = mf14 X0
2k g

Consider two uniform discs of the same thickness and different radii R, = R and R, =aR made of
the same material. If the ratio of their moments of inertia I, and I, respectively, about their axes
isI, :I,=1:16then the value of a is :

1 Yo A HICTE B U & a1 3 91 g8 ¥l R daR a1 | 37901 B R, = RAATR, = aR €| Al g7 31ef
@ WTUE $7D STScd eV hHe: I, IR I, B 3R g1 arqurd I, 1 I, = 1 : 16 8, <l o &1 A 81 -

(1) V2 (2)2 (3) 242 (4) 4
2

2 2
Moment of inertia of disc, 1= Mf - [p(nRz)t]R

I=KR*

L_(RY
IZ_RZ
1

E:(%T:a:(m)

A series L-R circuit is connected to a battery of emf V. If the circuit is switched on at t = 0, then

=

=2

1
the time at which the energy stored in the inductor reaches (ﬁ) times of its maximum value, is :

e Aofigg L-R ulRuer &1 fag]d ares ae1 V & Us 9l I SISl Ol © | Ife 993 t = 0 IR 59 a9 &l 311 &1

maﬁwwwm,mmﬁwﬁﬁ%ﬁwmaﬁmmaﬁ(%)qé%rg‘rm:

Lin _h Lin o Lin Y+t Lin -1
MR+t @) R\ -1 G R -1 (4) R Jn
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Sol. 2

/" Vo ’F|
L R
| >
| V¥

\Y

1
P.E. in inductor, U =§LI2

UxI?

taking ¢n & solving we get,
t:£[n i
R (Vn-1

8. The electric field of a plane electromagnetic wave is given by

E=E, (>A< +§/) sin(kz - ot)

Its magnetic field will be given by :

e e Rega—gma a¥ & figd 8 E = E, (X +y)sin(kz - ot) § | goie1 graes & g

(1) E?0(>“<+9)sin(kz—mt) (2) E—C(’(i—if)sin(kz—mt)
(3) E?O(i—;?)cos(kz—mt) (4) E?O(—>?+9)sin(kz—wt)
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Sol. (4)
ExB should be in direction of y

~B=22 (24 §)sin(kz—ot)
C

9. A cube of metal is subjected to a hydrostatic pressure of 4 GPa. The percentage change in the
length of the side of the cube is close to :
(Given bulk modulus of metal, B = 8 x 10%° Pa)

g1 & T BHR Shs W 4 GPa &1 gawdifdsd (hydrostatic) S/ ST ST 8 | €9 &1 DR Bl awlg 3 Ffcrerd
931 (percentage change) &1 \feide A9 811 -
(faam 2 : o1 &1 3 YR vl B = 8 x 10'° Pa)
(1) 0.6 (2) 20 (3)1.67 (4)5
Sol. (3)

AP
(v B
AV,
2%
AP = ‘ﬂ B
A\

AL AP AL
S—=— . —x100%

L 3B % we get, LX ()
Putting values we get = 1.67

10. A paramagnetic sample shows a net magnetisation of 6 A/m when it is placed in an external
magnetic field of 0.4 T at a temperature of 4 K. When the sampleis placed in an external magnetic
field of 0.3 T at a temperature of 24 K, then the magnetisation will be:

9 SIS yaT1ef | g1 U T Pl 4K d10HH TR 0.4 T 717 & 18] JHH1 &5 H @1 [l 8, a1 39 W I

Jab BT A 6 A/m 8 | I gl T BT 24K A99F WR 0.3 T H11 & RS &3 H 1 SR A 384 SIe gah+

BT A BT
(1)4 A/m (2)1 A/m (3)0.75 A/m (4) 2.25 A/m
Sol. (3)

M=CBext

T

Cx0.4
6=
= C=60

60x0.3 60x3 3

scase-II:-M= 22 = 540 —Z—O.7SA/m
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11. A body is moving in a low circular orbit about a planet of mass M and radius R. The radius of the
orbit can be taken to be R itself. Then the ratio of the speed of this body in the orbit to the escape
velocity from the planet is:

SgHE M 3R 501 R & U U8 & dRI 3R U Al axiid el § e axg Teiiel 2 | el $1 3571 R &l S Aahell
2139 T H 39 I%g DI P& H (A AR U8 S AR I BT U B

1
(1)2 (2) 2 (3) 1 O
Sol. (4)
VO = G_M li Ve = ZGM
V r V
vo_[GM e 1
v, “Vr 2GM \/5

12. A particle of charge g and mass m is subjected to an electric field E = E, (1 - ax?) in the x-direction,
where a and E; are constants. Initially the particle was at rest at x =0. Other than the initial
position the kinetic energy of the particle becomes zero when the distance of the particle from the
origin is:

S M TAT 3779 g BT T YT W U ggd &3 E = E, (1 - ax2), S x-fawn § 8, a9man i & | 98 W a de
E, ReRie & | 3ied § @91 x =0 4R favraraRen # 8 | R srawer & ffaRed gl fdwg 1 b1 & fbd g8 W B b
St ol 3= 8l ?

(1) \E (2) a (3) \E (4) \g
sol. (3)
W = AKE

IFdx =0
0

Iqux =0

0
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13.

Sol.

- MoTionN

A capacitor Cis fully charged with voltage V. After disconnecting the voltage source, it is connected

in parallel with another uncharged capacitor of capacitance % The energy loss in the process

after the charge is distributed between the two capacitors is:
Tep eTRAT C & eI 1 fawa V, & 1afid ore T gur % STRAT & STATIRIT W W AHIR A § SilST STl
2| 9 g ] WAl | faaRkd 81 Sirar 7, @1 59 UsH H &R ol b1 A1 81 ¢

1 1 1 1
(1) 5Cv% (2) 7V (3) 3C% (4) g€V
(4) Our Answer
NTA Answer (2)
v. o 2V
f 32 3
2
u, =%CVO2
2 2
u, ‘1(2}4% -5 Qv o
2\ 2 9 3
Vi
u —u, :l 2_%
i f 2 0 3 .
C/2
2(1_1}%
-2 3) 6
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14. Find the Binding energy per neucleon for '22Sn . Mass of proton m_ = 1.00783 U, mass of neutron
m,_ = 1.00867 U and mass of tin nucleus m, = 119.902199 U. (take 1U = 931 MeV)
fe & i 120Sn & ford ufd =pfrerdiet g Soft e 89 ? I fan gan & b Wi &1 gegd= m = 1.00783

U, |ggiH &1 g m = 1.00867 U 3iR fe5 & A1flie &1 geq@« m, = 119.902199 U

(1) 8.0 MeV (2) 9.0 MeV (3) 7.5 MeV (4) 8.5 MeV
Sol. (4)

B.E.= Amc®

= Amx931

Am = (50x1.00783) + (70x1.00867) —{119.902199}

= {120.9984-119.902199} U

=1.0962 U
BE =1.0962x931=1020.5622MeV

BE per nucleon ~ 1020.5622/120~ 8.5 Mev

15. The value of current i, flowing from A to C in the circuit diagram is:

fed 1 gRuer § A 1 C @1 SR g8 drefl fagd o1 i, &1 419 81

(1) 4 A (2)5A (3)2A (4)1A
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Sol. (4)
eq circuit =>

20

I, = =1A
4+4

16. Two identical cylindrical vessels are kept on the ground and each contain the same liquid of density
d. The area of the base of both vessels is S but the height of liquid in one vessel is x, and in the
other, x,. When both cylinders are connected through a pipe of negligible volume very close to the
bottom, the liquid flows from one vessel to the other until it comes to equilibrium at a new height.
The change in energy of the system in the process is:

& THHAT dATPR da GRel IR YW 8 3R g9 ©icd d BT =9 9RT 83T & | Il gail o SMERI B &b S & IR
T g9 H &9 Bl SHAS X, & AR GIR H X, 8 | Sfd ST deil bl Ib! U] b Y FI0G I B Y U1gd §RI
Sire e Srar € 99 Ue 90+ A 99 Yaifed giex §EN 909 | d9 ddb Il 2 $fd db (b U A5 Sdls IR ArRIae]
T I | 39 ufshAn # Mg g8 FHol § uRad | @

(1) gdS (x, + x,)? (2) gds (x§ + xf) (3) %gdS(x2 -X)?* (4) %gdS(x2 - X,)?
Sol. (3)

X, d F d X,
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(x, —x2)2
4
17. A quantity x is given by (IFv?2/WL?) in terms of moment of inertia I, force F, velocity v, work W and
Length L. The dimensional formula for x is same as that of :

= dsg

(1) coefficient of viscosity (2) energy density
(3) force constant (4) planck’s constant
Te A A3 X &1 G (IFv/WL*) & o781, I ST ameel, F 9, v 71, W SR de1 L oS 2 | x & ford fadia g3
=1 4 9 fvas 999 © ?
(1) 2T olieh (2) Soit o9
(3) 9 ReRip (4) <l ReRTdH
Sol. (2)

LRy (M)(MLT (LT )
[x]= WL (MLT?) L

= ML-'T2 = Energy density

18. For a uniform rectangular sheet shown in the figure, the ratio of moments of inertia about the axes
perpendicular to the sheet and passing through O (the centre of mass) and O’ (corner point) is:

fe@ry w3 o |, U WHM SIAIHR yed & ford O e O’ | SR S dTel) &l & ATdel STscd el BT S1gurd
2 (S 31T 9ol & oW ad © )

Yy o'
O, 80 cm
» X
«—60 cm—>
(1)1/2 (2)2/3 (3)1/4 (4)1/8

Sol. (3)
1, =33 (a*+0?)

Using parallel axis theorem

2

2
I, =M(a2 +b2)+M LIS
12 4 4

BRASH BUURSE Go Premium at ¥ 1100

FOR JEE ADVANCED 2020 # Doubt Support ¢ Advanced Level Test Access

4% Live Test Paper Discussion # Final Revision Exercises
FREE Online Lectures Available onYouy[[:
Start Date: 07 Sept. 2020




R fia... | o faamdf @ @ MOT?ON’”

M 1
[ v1 Gl N v R N
I, M(a2+b2)+M(a2+b2) L—i-l 12 1 4
12 4 12 4

19. Identify the operation performed by the circuit given below:
o R T uRuy & gRT fhd ST arell fhan (operation) @) Ugam™ & :

pe— ] Do
se—{) > —) Do

C
(1) NOT (2) OR (3) AND (4) NAND
Sol. (3)
Output like Not gate
7 p g
A’_Ij>> >
A
B.—[Do > _Do—oz
B
co—I ) Do—
C

Z=A+B+C=ABC (AND gate)

20. In a photoelectric effect experiment, the graph of stopping potential V versus reciprocal of wavelength
obtained is shown in the figure. As the intensity of incident radiation is increased:
V

1/y,
(1) Straight line shifts to right
(2) Straight line shifts to left
(3) Slope of the straight line get more steep
(4) Graph does not change
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TTel fagd uMa & Us T & ford FARIE favwa &1 a¥vteed & opy & w1 faervl fE # &9 916 & qwiian R B

g g | S fafdror & adr 9e18 Sy ar ¢
V

0

(1) 9 ¥ fREmi A W Yr 1T ok favenfaq &1 S |
(2) 9 ¥ fREml A W Y &R TR favenfid & SR |
(3) e T <feh Y@ BT BT AY 98 SR |

(4) 9% & IS |

1/,

Sol. (4)
ev = hv -w (w = work function)

_ho w

€ €

h,w
as —& — — constant
e e

Therefore no change in graph.

21. The speed verses time graph for a particle is shown in the figure. The distance travelled (in m) by
the particle during the time intervalt = 0to t = 5 s will be

T 5 3 4 ¢
time(s)—
Y T U6 H U U B A BT AHT B A1 BIF dTel] IR AW T | I R t=0Wt =554 39

H R Tl T8 G (e H) BT AF B o |

10
u 8
(ms™) 6
4
2
12345
q9g (s)—
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Sol. 20
Distence = Area under speed - time graph

= L 8x5-20m
2

22. Four resistances 40 Q, 60 Q, 90 Q and 110 Q make the arms of a quadrilateral ABCD. Across AC is
a battery of emf 40 V and internal resistance negligible.The potential difference across BD in V is

IR gfRig® e ufcRig 40 Q, 60 Q, 90 Q3R 110 Q 8, T agyst ABCD & 3HR H Sirs T & | (o awd) AC
W U ¥l N g3 o o fagd—ared aa1 40 V @2 dRe UfoRig =1 8 | B3R D & d14 fawar<ik (dlee ) 8

Sol. 2

40
L =—
100
40
L =—
200

40 40
V, | 22560 |+ 110x—== | =y =
B (100 j ( 2ooj Vo=0

40x60 100x40
B_VD = -
100 200
=24-22
=2V
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23. The change in the magnitude of the volume of an ideal gas when a small additional pressure AP is
applied at a constant temperature, is the same as the change when the temperature is reduced by
a small quantity AT at constant pressure. The initial temperature and pressure of the gas were 300

K and 2 atm. respectively. If |AT| = C|AP| then value of C in (K/atm.) is

T 377ee 19 W ReR AruEE W ISl A1 S1fdRad Ga1d AP &M R $HS MR | &I dTell gRad+ Id-1 &l 8, 519
9 9 BT QA ReR S41d W ATST A1 AT ¥ ORI Sl & | 3197 & ARMD TOA g <d1d A 300 K 3R 2 argesend

&91d (atmosphere pressure) & SRR & | A |AT| = C|AP| &1, a1 C @1 A (K/argHse a9 #) g |

Sol. 150
1st case
PV = nRT
PdV +VdP =0

—AP
PAV + VAP = 0 AV=TV

2nd case
PAV = —nRAT

_nRAT

AV =

Now, given |AT|=C|AP|
c=AT_V
AP nR

c-13% 450
P 2

24, Orange light of wavelength 6000x10-1® m illuminates a single slit of width 0.6 x 10* m. The
maximum possible number of diffraction minima produced on both sides of the central maximum is

TR 28 6000x 10710 m BT AR TH1e U B3R, Rraa) Aes 0.6 X 1074 m &, Bl UHTIME PR &1 8 | 399 994
qrel B AETH b aFl AR fagd= 3 7 wwnfad «ifdean feas fagd= & =gaaw (diffraction minima) i3
|
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Sol. 200
For minima

dsin 6 =n\

niA
sinf=—
or d

-+ maximum value of sinfis 1

PR
d

n<i
A

0.6x107*
n———
6000x107"°

n <100
for both sides 100 +100 = 200

25. The distance between an object and a screen is 100 cm. A lens can produce real image of the
object on the screen for two different positions between the screen and the object. The distance

N
between these two positions is 40 cm. If the power of the lens is close to (mjD where N is an
integer, the value of N is .
T 9 3R Us U & 419 1 g3 100 cm B | 93 AR U & d19 a1 A WIHl R /Y S R T o~ 59 a5 Bl
N
ud R gR< (e i a1 § | 39 &1 IHEl b 919 1 g8 40 cm B | A o= Bl wfdd T (mjDzﬁ(N@?
quiies ) A1 N &1 919 & |

Sol. 5

p_ D =d _100° -40°
4D 400

10000 -1600

- 400

_100-16 _84 _
4 4

1L L (a7e) X
f 21 21 100

21

P= 100 ) 100

wIN=5

BRASH BOURSE Go Premium at ¥ 1100

@ Doubt Support ® Advanced Level Test Access
FOR JEE ADVANCED 2020 # Live Test Paper Discussion # Final Revision Exercises
FREE Online Lectures Available onYou[Li[

Start Date: 07 Sept. 2020



Admission

oie gogtet gt fosen amer wger - OPEN
ot 3y & U1 Aebd 8 D& IYel

JEE MAIN RESULT 2019

Nitin Gupta- Shiv Modi Ritik Bansal Shubham uma
Marks ETLES Marks Marks Marks Marks Marks Marks

13th (2019) 12th (2018) 13th (2019) 12th (2018) 13th (2019) 12th (2018) 13th (2019) 12th (2018)

KOTA’S PIONEER IN DIGITAL EDUCATION
1,95,00,0004 viewers | 72,67,9004 viewing hours | 2,11,0004 Subscribers

SERVICES SILVER GOLD @ PLATINUM FEE STRUCTURE

Classroom Lectures (VOD) o

Live interaction NA CLASS SILVER GOLD PLATINUM
Doubt Support NA 7th/8th FREE | 12,000 | ¥ 35,000
Academic & Technical Support NA 9th/10th | FREE $15,000 | 40,000
Complete access to all content NA 11th FREE £29,999 | 49,999
Classroom Study Material NA 12th FREE ¥39,999 | ¥54,999
Exercise Sheets NA 12th Pass | FREE 39,999 | ¥59,999
Recorded Video Solutions NA + Student Kit will be provided at extra cost to Platinum Student.
e ue % SILVER (Trial) Only valid 7 DAYS or First 10 Hour's Lectures.
Revision Material NA *#*  GOLD (Online) can be converted to regular classroom (Any
Upgrade to Regular Classroom program | Chargeable | Chargeable Free MOTION Center) by paying difference amount after lockdown.
Physical Classroom NA NA | *** PLATINUM (Online + Regular) can b.e converted to regular
Computer Based Test NA NA It;l:i(sixm (Any MOTION Center) without any cost after
Student Performance Report NA NA

Workshop & Camp NA NA

Motion Solution Lab- Supervised NA NA New Batch Starting from :

learning and instant doubt clearance

Personalised guidance and mentoring NA NA 16 & 23 september 2020

Zero Cost EMI Available

M 4 mH.0. : 394, Rajeev Gandhi Nagar, Kota
OT I 0 N www.motion.ac.in | : info@motion.ac.in



