. V l.:
) T fd9am. .. | U foemd & m
3 ! a v ‘ | aoad

.
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K
Q.1 The mass density of a spherical galaxy K varies as - over a large distance 'r' from its centre. In

that region, a small staris in a circular orbit of radius R. Then the period of revolution, T depends on
R as:

wﬁwﬁéﬁﬁmzﬁaﬁﬁﬁqﬁ‘r’wwamﬂﬁméwmﬁmm%lw@ﬁﬁwm
TRIT R 31541 BT G IIHR Hell § A &1 8 | 79 9P] A dbIad T 591 3501 R IR 59 UBR R e

1
(1) 12 &R (2) T2 & R? 3) T o5 (4) T«R
Sol. (1)
RN
_am
M P
R 1

R
Mass of galaxy = IPdV
0

Rk R
- I—4nr2dr - 4nkj'rdr
0 r 0

2
M _ 47'CkR _ kle
F = mw?R
G:IZm = mo’R
2
GI;IZR _ R
o = K2
R
W = k_z
R
T= 2n = 27r\/E
k,
T=k,WR
T2 < R
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Q.2 An amplitude modulated wave is represented by the expression v, = 5(1 + 0.6 cos 6280t)
sin (211 x 10*t) volts. The minimum and maximum amplitudes of the amplitude modulated wave are,
respectively :

Teh 3T Hisgeics (amplitude modulated) a%7 @1 1 YR & forgn Wi & < v, = 5(1 + 0.6 cos 6280t)

sin (211 x 10* t) volts, 3 <7 & =g=7a 3R AfBIH AR BT A HHI: BI:

(1) %v, 5V (2) 5V, 8V (3) 3V, 5V (4) gv, 8V
sol. (4)

An _0.6

A

C

V.= (5+3 cos 6280t) sin (211x10*t)
maximum Amp. =5+3 =8V
minimum Amp. =5-3 =2V

5
from the given option nearest value of minimum Amplitude = EV

Q.3 A spherical mirror is obtained as shown in the figure from a hollow glass sphere. If an object is
positioned in front of the mirror, what will be the nature and magnification of the image of the
object ? (Figure drawn as schematic and not to scale)

ST B R W SR T 8, U Wl B @ Tl | DICHR e el SUv1 911 Sl 8 | Afe U avg 1 RIAgaR
TUU B M W I AT 39 U &1 TwU 9 aed= 71 7 9 o9 1 8 ? (R |arafas 2 1)

(1) Erect, virtual and unmagnified (2) Inverted, real and magnified
(3) Erect, virtual and magnified (4) Inverted, real and unmagnified
(1) e, TR Ud At (2) Seel, aR<fdd vd g9
(3) Hen, A Td T (4) o<1, IRAfAD T Tafed

Sol. (4)

-~ -
-~
&

.
"""""

.. beyondCi.e.-wo<u<C
.. real, inverted and unmagnified
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Q.4

Sol.

A cylindrical vessel containing a liquid is rotated about its axis so that the liquid rises at its sides as
shown in the figure. The radius of vessel is 5 cm an and the angular speed of rotation is w rad s*.
The difference in the height, h (in cm) of liquid at the centre of vessel and at the side will be :

T JIHR dcid, fTH U 99 9R1 g1 8, DI 39D 3181 & AUl AN TR 59 39S (bR TR HUR B AR IS STl
2 (o= <) | 99 & 351 5 cm 8 3R 3961 I T orad s 8 | 909 & & R G4 B & a7 IR 39D [hIR
R g9 $I S8 H =R, h (cm #) B :

5¢° Lo,

(1) g / ..... ..... \\

20?

(2) 254

3 250>
(3) S

atx =5cm, y=h
_ @ (5)° _ 250°
29 29

h
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Q.5

Sol.

Q.6

Sol.

- MoTionN

If speed V, area A and force F are chosen as fundamental units, then the dimension of Young's
modulus will be

Ife ARV, aFhadl AR 9 F &1 9o Jfe & -8 foran S a1 I7 & [ons & fa9rg el

(1) FA2V-3 (2) FA2V2 (3) FA-tV© (4) FA2V+

(3)

Y =k [F]* [A] [V]

[ML'T-2] = [MLT-2]* [L2]Y [LT']?

[MLIT—Z] — [Mx Lx + 2y + zT—2x - z]

Xx=1,-2x-z2=-2, X+ 2y +z=-1

=>z=0>y=-1

A bead of mass m stays at point P (a, b) on a wire bent in the shape of a parabola
y = 4Cx? and rotating with angular speed o (see figure). The value of w is (neglect friction):
DIONT I o A g Y U IR, ! Mahfd y = 4Cx2 WIaerd (parabola) Skt 8 (i a%), R m S99 &l U
AT fa=g P(a, b) R ReR 8 | 0 &1 A & | (TN BT A99g HF) :

AY

J"

m (2 (2) 2oC (3) | %y (4) 229€

(4)
y=4cx?

dy
ax =8cx
N cos 6 = mg
N sin 6 = mo’a LY
mo?a
mg

tano =

d
tane=—y =8cx
dx

8cx—m—Za
g

(x=a), 8ca=
8cg=o
2yJ2g9c = o
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Q.7

Sol.

Sol.

Q.9

Magnetic materials used for making permanent magnets (P) and magnets in a transformer (T) have
different properties of the following, which property best matches for the type of magnet required ?

(1) P : Small retentivity, large coercivity (2) P : Large retentivity, large coercivity

(3) T : Large retentivity, large coercivity (4) T : Large retentivity, small coercivity

W gaa (P) 3R SRAHHR # WA 1 dTel g (T) & ol sreivi—arer gaaia yareil &1 wim fdan Siran 2
feafeRad 5 | 91 ueredl &1 DI —A1 Y01 IS TAN A Fa 30T Aol fawrdl 8 ?

(1) P : 39 grorefierar, srfde frmfdan (2) P : 31fd aRorierd, arfde Hurzar
(3) T : 1l gRvrelierar, it Hufadarn (4) T : 31f9e gRorRNed, A Hurfzar
(2)

Permanent magnet must retain for long use and should not be easily demagnetised.

Interference fringes are observed on a screen by illuminating two thin slits 1 mm apart with a light
source (A = 632.8 nm). The distance between the screen and the slits is 100 cm. If a bright fringe
is observed on screen at a distance of 1.27 mm from the central bright fringe, then the path
difference between the waves, which are reaching this point from the slits is close to :

g1 3Rl & S/ B 80 1 mm 8 8RR 39 W (A = 632.8 nm) TR BT UHIRT S[ABR T Yo TR SHD| AfddHR0]
fob=oi <=t STl © | f31RaT ofR U< & e @1 g9 100 cm 8 | IS Ue R Sy S1w fib=t 9 1.27mm g9 R e S
fopeot famrll <<t 2, 1 39 fib=o1 R f3iRal & ug=r arell 970 &1 verier =1 9 9 fhaa e g ?

(1) 2.05um (2) 2.87 nm (3)2nm (4) 1.27 um

(4)

given,d = 1mm
A =632.8nm

D =100cm

y =1.27 mm

AX =dsin®
~+ (0 = small)
AX =dtan®

_dy _ 1x107° x1.27x10°

AX

D 100x107
=1.27 x 10°m
=1.27 um

A gas mixture consists of 3 moles of oxygen and 5 moles of argon at temperature T. Assuming the
gases to be ideal and the oxygen bond to be rigid, the total internal energy (in units of RT) of the
mixture is:

T )7 & fAs7or § 3 AreT SifeRiIoT 3R 5 HIe i &1 T 10| UR 8 | I8 A9 8¢ fob <M1 1197 37 8 e ifeRfIst
H 377] €T ©, 59 A% B RS ol (RT B sbls H) Bl

(1) 11 (2) 13 (3) 15 (4) 20
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Sol.

Q.10

Sol.

- MoTionN

(3)
U=nC, T+nC,T

= 3><§RT+5X§RT
2 2

= %RT =15RT

A plane electromagnetic wave, has frequency of 2.0 x 10 Hz and its energy density is 1.02 x 108 J/m3
in vacuum. The amplitude of the magnetic field of the wave is close
1 2

4ng,

Nm
C2

=9x10°

( andspeed of light =3 x 108 ms™):

T FHA fAgd—gwaT a) @1 3r7afd 2.0 x 10 Hz 8 Jor sda! faid § o1l g 1.02 x 108 1/m3 & | 33
AR grIa1y & 1 3 1 H ¥ fbas fde g

Nm?
C2

=9x10°

( weTe 1 frafa # mfy =3x 10° ms™ ).

4ng,

(1) 160 nT (2) 150 nT (3) 180 nT (4) 190 nT
(1)

2
energy density=2B—0 ..(1)
Ho

1

VHo So

1

2
C <

& C=

. (2)

Ko =

B =Ux2y,

=\/1,02><10’8 x2x%4nx9x109
9x10*

X
=+25.62x10"
= /25600 x 107

=160x107°
=160nT
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Q. 11 Consider four conducting materials copper, tungsten, mercury and aluminium with resistivity p, p,,

Sol.

Q.12

Sol.

Q.13

Sol.

P, and p, respectively. Then :

IR Garad Uerel] did], STREH, URT 9 UM & H1e GfaRieddn B pg, pr, P, AR p, 8 1 TS
(1) pc>py>p; (2) pp > Py > Pc (3)pa>pPr > Pc (4)py > Pa > Pc

(4)

(Theoretical concept)

A beam of protons with speed 4 x 10° ms-! enters a uniform magnetic field of 0.3 T at an angle of
60° to the magnetic field. The pitch of the resulting helical path of protons is close to : (Mass of
the proton =1.67 x 10-?” kg, charge of the proton =1.69 x 10-*° C)

4 x 105 ms™ Y & T dTet WS &1 T §of 0.3 T A & UHEAT RO &7 H T3 ST § | Y B T
ISl g1 & P 2 A 60° BT D01 G411 & | $9 TR WRey g7+ dlel WIei & fsaid (helical) vy @1 fu=
T B (WIS &1 S =1.67 x 10727 kg, Ui &1 3Mae=1.69 x 10-1° C)

(1)4cm (2) 2cm (3)12cm (4) 5cm
(1)
pitch = Vcos 600 x T = Y 2Znm

2 eB

=4x105xlx2—n m
2 03\le

3 47x10°x107® 3 4%x3.14x1073
N 0.3 ~ 3x10%
~4 x102m

~4cm

Two identical strings X and Z made of same material have tension T, and T, in them. If their
fundamental frequencies are 450 Hz and 300 Hz, respectively, then the ratio T /T, is :

a1 wHwY SIRAT (X 3R Z) Teb €1 o7g & &1 8 SR S W a4 T SR T, & | afd S7! Hef 3rrafd a2 450 Hz
31 300 Hz, &, @1 T /T, &1 #19 &N

(1)2.25 (2)1.25 (3)0.44 (4)1.5
(1)
1T

f—i H
given, p, =p, &L, =L, asidentical
o focdT

T, £2 (450) (3) 9
= == —"=| — = | — = —

T, f2 300 2 4
a0
T =2.25
TY
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Q.14 A uniform cylinder of mass M and radius R is to be pulled over a step of height a
(a < R) by applying a force F at its centre 'O' perpendicular to the plane through the axes of the
cylinder on the edge of the step (see figure). The minimum value of F required is

gEE M der 3541 R & U ded (cylinder) @1 a (a < R) %918 &1 U6 A & SR o 2 | s9& ford 398
& 'O' W UH g F, S fh 99 & 217 3R W & fIR A BIax S dTel 99ad & o gad g, o ol & | (e
%) F &1 gAdq 919 &

F
s
R Y a* a R-aY
(1)Mg (R_aJ -1 @Mgyt-5 3) Mo (4 Mg 1—( 2 J
sol. (4)
R
R-a
0
| R*—(R—a)?
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topullup, 1. 27

FR > mgcos6R
formin F, F_, = mg cos 6

{ R-a)
F.=mg,ll-
min g ( R J

Q.15 1In areactor, 2 kg of ,,U** fuel is fully used up in 30 days. The energy released per fission is 200

MeV. Given that the Avogadro number, N= 6.023 x 10% per kilo mole and 1 eV =1.6 x 10-1°J. The
power output of the reactor is close to

T Rugex #, ,,U?° & 2kg o9 @1 ol ®U & 30 fa # v foban Siren & | ufer faguss Maber arefl o1 200
MeV & | faan & warmgl w1 N = 6.023 x 102 ufd fasel Ardt 3R 1 eV =1.6 x 1071° ) Ruaex & e arefl

ST ST Bl |
(1) 60 MW (2) 54 MW (3) 125 MW (4) 35 MW
Sol. (1)
n(moles) = 2kg = 2000
235gm 235

no. of nucleus = N, X n

2000

=6.022x10% x ——
235

=51.25x 10=
total energy released = 200 x 51.25 x 1023 MeV
= 102.5 x 10% MeV
=102.5 x 10> x 10 x 1.6 x 10716]
=164 x 105 MJ

164 x 10°MJ

power =
30x24x60x60S

= 0.063 x10° MW
60MW

R

BRASH BUURSE Go Premium at ¥ 1100

# Doubt Support ¢ Advanced Level Test Access
FOR JEE ADVANCED 2020 4 Live Test Paper Discussion # Final Revision Exercises
FREE Online Lectures Available onYouQ[i

Start Date: 07 Sept. 2020



R fia... | o faamdf @ @ BVIGCD1Fﬁ1DDFU“

Q.16 A charged particle (mass m and charge q) moves along X axis with velocity V,. When it passes

through the origin it enters a region having uniform electric field E = _Eﬁ which extends upto x = d.
Equation of path of electron in the region x > d is :

Teh SR H1 (SHM M 3R AT q) X &7 TRV, i A 2ol %81 & | ol fig A M o W x =09 x = d dh
I8 UH G fAgd &9 E = —E] H g 81 x = d & 918 faga &3 78 2| (x > d & Q) SAag & U &1 Ao

BT
Y4
lE
o— > X
V,
d
qEd? qEd (d gEd gEd
= X = ——X = x-d = X
(DY = @Y 27X )Y T @ Y
Sol. (2)
Y
A.‘.'}“e L X
y
4
1
- y==at?
Y3
1qgE,
——t
>'m (1)
X =Vt
X
3t=v—o . (2)
forx <d,
22 ..(3)
dy| __1gE 2x
dxl,, 2m V7|
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Slope =m=tan06=- quz
mV;
equation of straight line,
y = (tanf) X + ¢ ...(4)
E- -
mvyg
q 2
nowforC,atx=d, Y="5__7 putin (4
2 2
_;Edz =_qu2 i
mv; mV;
2
— o gEd
2mv?

forx >d,asno E

2
BRI
mv; 2mv;

mv? \ 2
Q.17 Train A and train B are running on parallel tracks in the opposite directions with speeds of 36 km/
hour and 72 km/hour, respectively. A person is walking in train A in the direction opposite to its

motion with a speed of 1.8 km/hour. Speed (in ms™) of this person as observed from train B will be
close to : (take the distance between the tracks as negligible)

YISt A IR B 9HioR ueRal wR fausia femeli # wwer: 36 km/hour 3R 72 km/hour T 9 ST &1 & | XerTS!
A ¥ TF fdd YS! & o o fawn @ fauda &= # 1.8 km/hour &1 G 31 =t @1 7 | afe 39 A &1 Yol
B ¥ I SR A1 39! A 71 ¥ fhda Miavead erfl: (YeRal & d/= &1 g8 &1 T9or 911)
(1) 29.5 ms (2) 30.5ms (3)31.5ms (4) 28.5 ms!

Sol. (1)

® — +i
36km/h

——>
P ) 72km/h <——

(m) =20m/s

+V

A

V. =V

m/A

- (-1.81+36i)km/h
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Q.18

Sol.

[-1.8x2136x>|m/s
18 18

- (—0.5?+1o?)m/s

- 9.5i m/s

V/Bzv—M_VB

m

-9.5i — (=20 )m/s

=29.5m/s i

Shown in the figure is rigid and uniform one meter long rod AB held in horizontal position by two
strings tied to its ends and attached to the ceiling. The rod is of mass "m" and has another weight
of mass 2 m hung at a distance of 75 cm from A. The tension in the string at A is:

3 4 g Hier ol Ua g¢ (e B AB ARl TR © S 39e BRI W 98l ]1 SIRAT gR1 8d 9 T R B iR
AfIT TR H 21 BS BTG "m” B AR g9 ABR A 75 cm §A W 2 M ST &1 Uh R ACHTIT AT 2 |
A R 91 SR TR 91E BT

L L

0 25 50 75 |1300

A ;
(1)0.75mg (2) 0.5mg (3) 1 mg (4) 2 mg
(3)
LU LU
T T,
: 2.5 50 7.5 100

B
%
2mg

At equilibrium torque about any axis must be zero. Taking the torque about B.
T x 100cm = mg x 50cm + 2mg x 25cm
T=1mg
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Q.19

Sol.

Q.20

Sol.

The least count of the main scale of a vernier callipers is 1 mm. Its vernier scale is divided into 10
divisions and coincide with 9 divisions of the main scale. When jaws are touching each other, the 7"
division of vernier scale coincides with a division of main scale and the zero of vernier scale is lying
right side of the zero of main scale. When this vernier is used to measure length of a cylinder the
zero of the vernier scale between 3.1 cm and 3.2 cm and 4™ VSD coincides with a main scale
division. The length of the cylinderis: (VSD is vernier scale division)

T afiIR dellud & 93 A (¥bl) Bl 3feucdid 1 mm 8 | $9a aiFaR YA (Whdl) R 10 fawre 2 S fos g
U & 9 fawre i | fAerd 8 | 979 affiaR Sforod & Sias U g¥R &I § e 8 a1 afFaR UH &l Jiddl faurer g
T & {60 g fawrora | ferr & &R g U9 &1 R 9@ U9 & 2R 9 ofrsT R 3R Bl 2 | 319 afe U
I BI AFRR & STae] @ 49 IR ST 2, I afFRR &1 g 3.1 cm iR 3.2 cm & 419 H § d1 afsiaR &1 dien
oo g TMM & Ue favre | fiear 8 | 99 @ a1E © ¢ (VSD afteR YT fare ®)

(1)3.21cm (2) 3.07 cm (3)2.99 cm (4)3.2cm
(2)
L.C. = 1MSD - 1VSD
L.C. =0.1MSD
1 MSD = 1mm
L.C.=0.1mm
+ve zero error = +7 x L.C.
=0.7mm

Reading = (3.1cm + 4 x L.C) — zero error
=3.1cm + 0.4mm - 0.7mm

= 3.1cm - 0.03cm (as given 1 MSD = 1mm)
= 3.07 cm

A particle of mass m with an initial velocity i collides perfectly elastically with a mass 3m at rest.

It moves with a velocity vﬁ after collision, then v is given by:
ST M BT G BN FSTHST RIS a1 ()] 2 3m A & T HUT 4, ST {7 faRMraRen # 2, uemaRel cadhs ddl

2| ARk <FHR & q© M FIAM AT FOTv] I =S I8 B ATV BT A B

1 2 u u

vV=-—"-u _ |2 vo L vou
(1) J6 (2) v \/;u (3) N (4) %
(4)

Y
m A 3m ] 3m
Cae UL'"@ "'}Vx
=0
(before collision) (after collosion) /-~ +* v,
y

o=,
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mui+0=mvj+3mV,

mui mV] v
T A 2

3m 3m

V, =27 -Y]

3 3
now, K-E is conserved in an elastic collision,

SKE = SKE,

1, 1 5,1 u o v2
—mu° ==mv- +=3m| —+—
2 2 2 9 9

Q.21

A 0

A small block starts slipping down from a point B on an inclined plane AB, which is making an angle 6
with the horizontal section BC is smooth and the remaining section CA is rough with a coefficient of
friction u. It is found that the block comes to rest as it reaches the bottom (point A) of the inclined
plane. If BC = 2AC, the coefficient of friction is given by u=k tan 6. The value of k is

Tah AT A9ad (inclined plane) AB W Udb BIST el B 9 fhae1 UR™ &Rl & | A FHae Alfcst A ol etl'\’
g (fora <) | s9ep1 BC 9T =ur *f2d 8 3R &< g CA | WR =901 U7ich 8 | I8 <=1 STl & fob I8 eehl AT el
@ 9 (A R) g1 WR Wb Sl 2 | Ife BC = 2AC 8, T4 999 o p=k tan 02 | T9 k &1 99 8 |

sol. (3)

3x sin o
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from work energy theorem

W, + W, = AKE

mg 3xsin @ —umgcosOx=0-0
= mg3x sin 6 = pmgcos 6x

3tan 6 =
k=3

Q.22 Anenginetakesin 5 moles of air at 20°C and 1atm, and compresses it adiabaticaly to 1/10" of the original
volume. Assuming air to be a diatomic ideal gas made up of rigid molecules, the change in its internal energy
during this process comes out to be X kJ. The value of X to the nearest integer is

T gl 200C 3R 1 IRIATSE S99 R a1g & 5 Aled D1 FHRIE! Ufha N1 IHHT SHD Hof 370 A 1/103Traa=r
TH s (compression) &Rl € | a1g I fgiRAT® e i, fSe 319] g¢ 81, A1d §Y a1y @ AR il 3
S99 Ufshar gR1 X kI &1 9819 AT & X $T 41 fFpedd gons 4 8 |

Sol. (46)

TV =T

v,)"
nen
2

T, = 293 x (10)%5

2
AU = nC_ AT = 5><§R(293><105 —293}

=%R 293(105 1) 25R x293(2.5-1)
2

_ 25x8.314x293x1.5
B 2

= 45675 ] = 46k]
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Q.23 When radiation of wavelength A is used to illuminate a metallic surface, the stopping potential is V.

When the same surface is illuminated with radiation of wavelength 32, the stopping potential is % .
If the threshold wavelength for the metallic surface is ni then value of n will be
9 )\ TRISE] BT fAfBR0T Uah o7 B Ads IR Sl & Al S99 I sclgg Al @1 R fawa (stopping potent|al)

V 2| afe 50 9dg R avieed 3 & &1 fafevor g a1 fFoRied fawg Zﬁm%laﬁsﬂmﬁsﬁ@ﬁwﬁamﬁ

P fory rfdpad gXeed nA &1 YT fha ST a1 & @1 N BT 719 ©
Sol. (9)

hkc—¢+ev ..(1)

eV
:¢+T ..(2)

eq.(1) 3= oV
eq.(2) o+ ——

3¢+ﬂ—¢+ev
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Q.24 A circular coil of radius 10 cm is placed in uniform magnetic field of 3.0 x 10> T with its plane

Sol.

Q.25

perpendicular to the field initially. It is rotated at constant angular speed about an axis along the
diameter of coil and perpendicular to magnetic field so that it undergoes half of rotation in 0.2s.
The maximum value of EMF induced (in uV) in the coil will be close to the integer

T gAHR Heatl (coil), Rrad! Brar 10 cm 2, 3.0 x 1075 T 919 & b A aaid &3 ¥ g, J1 3dD] F9ad
JADBIY &3 B A & | RSl Dl Teb 31T, Sl 39D A W 8 A Jab1d &5 & oTwdc] 8, U YA Sl 8 | $ADI
BIONY I VAT & fob I8 0.2s H AT I’ i | 594 URd faegfd —ared aa1 &1 ffdeas Jr (uV ) foba- gurie

& e 8
(15)
¢ = BA cos ot

E- "9 _Baw sin ot

dt

T
E..,=BAo (‘D = E)

=3x1075 x 1R? x ——
0.2

=15 x 105V
= 15uV

A 5uF capacitor is charged fully by a 220V supply. It is then disconnected from the supply and is
connected in series to another uncharged 2.5 uF capacitor. If the energy change during the charge

X
redistribution is m] then value of X to the nearest integer is

Ud SuF g1iRar arel Femka &1 220V & F1d | g0 ®Y H AR S S & | I9d 39 S 9 8 Uh 2.5

X

meﬁlﬁwﬁamﬁrﬁmﬁa@mﬁWﬁaﬁsﬁmm%aﬁaﬁmzﬁéﬁﬁﬁuﬁsﬁﬁgﬁzmaﬁWWJ

Sl H gRad garm 81 dl X &1 419 Mebedq qurie ¥ g
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&R fam... & v faendff R

Sol. (4)Our Answer
NTA Answer 36
heat = U, - U,

GG,
 +G

1
5 (Vl - Vz )2

@

5x2.5
7.5

(220 - 0’

N |+~

x220x220x107°J

o u

=4

o

,333.33x10°¢]

X
= B = —
40.3 x 10 100

=x=4.03
~ 4
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