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

.

QUESTION PAPER WITH SOLUTION

PHYSICS _ 5 Sep. _ SHIFT - 2
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1. Aring is hung on a nail. It can oscillate, without slipping or sliding (i) in its plane with a time period T,

T
and, (ii) back and forth in a direction perpendicular to its plane, with a period T,. The ratio T—l will be:
2

Teh qefd U Blcl W el 8 | T8 (i), T, MMadedrel | g9 dcl H a2l (i), T, 3MMdd Bl A g9 Il Bl owad Qo

T
# o @, R frwer Qferd & wad 81 srgma - &
2

3 2 2 2
1) 5 (2) 5 35 4) 3
Sol. 3
2 2
T o= 2n /(mR + mR*?)
1 mgR
2R
T,=2n ?
&/
I \_‘?
T,=2n maL,,
X
T =2 3mR? /2 _ o 3R
27T\ mgr g
@f ® Back and forth
L _4_2 /
T, V3 3
2. The correct match between the entries in column I and column II are:
I II
Radiation Wavelength
(a) Microwave (i) 100 m
(b) Gamma rays (i) 10 m
(c) A.M. radio waves (iii) 1079 m
(d) X-rays (iv) 103 m
T I e w11 9 vfaftedi & da 98 e ©
I II
fafd=or SRRt
(a) Jesadi (i) 100 m
(b) w1 fvoi (ii) 10 m
() A.M. el a3 (iii) 107 m
(d) X-faoi (iv) 103 m

(1) (a) - (ii), (b)-(i), (c)-(iv), (d)-(iii) (2) (a)-(iii), (b)-(ii), (c)-(i), (d)-(iv)
(33) (a)-(iv), (b)-(ii), (c)-(i), (d)-(iii) (4) (a)-(i),(b)-(iii), (c)-(iv), (d)-(ii)

Sol.
By theory
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MoTionN

3. In an experiment to verify Stokes law, a small spherical ball of radius r and density p falls under
gravity through a distance h in air before entering a tank of water. If the terminal velocity of the
ball inside water is same as its velocity just before entering the water surface, then the value of h
is proportional to : (ignore viscosity of air)

WCIdh 9 B Ffd H1 & Udb UAI H, r 350 9241 p 89 B Uh BIE Melld 1€ UM & UHh b H Y9 B
® Ugel 891 H h g9 I cd & A=a FRel 2 | IS uTil & 377aR 3ig 1AM 39, Ui &) |als 3§ U2 & Sl Uged
UG 9T D O FHE 2| 9 h BT A4 19 & FAMURN 2 @ (B B IEC T B )

(nr 2)r 3)r (4)r
Sol. 1
u=0
V; = y2gh N
2 _(p-p)g J2gh
g T -
re . h =>rtah
h oc r4
4. Ten charges are placed on the circumference of a circle of radius R with constant angular separation

between successive charges. Alternate charges 1, 3, 5, 7, 9 have charge (+q) each, while 2, 4, 6,
8, 10 have charge (-q) each. The potential V and the electric field E at the centre of the circle are
respectively: (Take V= 0 at infinity)

T I3 R 3501 & Udh 9d &1 uRfY IR [ 94 7, SRl HHANT 3Mae 6§19 Fad Srof uador ® | ThETIRS
(alternate) 3w 1, 3, 5, 7, 9 U (+q) 3% T&d 7, 59 fh 2, 4, 6, 8, 10 UAP (—q) NI IWA & | 9d &
P WR fawa v denn faga &3 E e 8 (3 W V=0 od 2 1)

109 109
— . — V = ;E:
(1)V=0,E=0 (2) 4ne R 4ne R?
10q 10q
V=0E=—-7T— V= ;E=0
(3) 4rne R 4 " 4R
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= (1) + 757
net R R

Vnet = o [Qnet = o]
E... = 0 by symmetry

5. A spaceship in space sweeps stationary interplanetary dust. As a result, its mass increases at a

am(t)

dt
the satellite is :

rate = bv? (t), where v(t) is its instantaneous velocity. The instantaneous acceleration of

JARe H T idRer A U8l & 919 ReR gl &1 IS 8 | IRUTHERRY, 3ADBT STHA dlj—,gt)=bv2(t)a?ﬁaam

7, STet v(t) 39dT arelfords 991 8 | SUUE &I dretford @R 8

bv? 2bv? bv?
(1) -bva(t) @) Mo 3) "W SVE)
Sol. 2
dM(t) )
Tat - PV

in free space
no external force
so there in only thrust force on rocket

dM
fin = E (Vrel)
y (— bv? JV
RENG)
by
4= M)

6. Two different wires having lengths L, and L,, and respective temperature coefficient of linear
expansion a, and a,, are joined end-to-end. Then the effective temperature coefficient of linear
expansion is:

L, @ L, T1sal arel Tl o, 9 o, AHIEC XA TR A9 O dTel &1 f=— dR RR 3 SIS S 8 | 79 & 5aR
CARRICIINIERIUICR
ol +a,l,
(1) L1 + |_2 (2) 2«[0(10(2
o0 L,L
412 1 oy +a,
) T+ s (1, L) @)=
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Sol. 1
L', =L, (1+a,AT)
L', =L, (1+ a,AT)
L'+L'=L, + L, + Lo, AT + La,AT

Lo, +L,a,
= (L1 + L2) |:1+|:ﬁ AT

= (L, + L) [1 + o AT)

Lo, +L,a,
SO, oy = L, +L,
7. In the circuit, given in the figure currents in different branches and value of one resistor are shown.

Then potential at point B with respect to the point A is:
afRuer 4, fa R frm H faff=1 emranell 3 aRE o g uicRigs &1 A4 fe@mn 721 & | 79 fdg A & dmue fag B )

fovya g ;
2V
D
E AV‘V‘V‘VAv‘v‘v I | | : B
1AY !
320
A =|II > C -> A'AvAvAvAvAvA' — F
1v 2A
(1) +2V (2)-2V (3) +1V (4) -1V
Sol. 3
(V,=3V) 2V V,=3-2=1Volt
AW — I <
1A
20
O 1A lAA
A 2 WWW F
v ©  2A
V=100V
LetV, = 0
VB - VA = 1 —_ 0
=1 volt
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8. The velocity (v) and time (t) graph of a body in a straight line motion is shown in the figure. The
point S is at 4.333 seconds. The total distance covered by the body in 6 s is:

T Rl VR T H e a1 9T (v) T 9 (t) B U6 REgER 5 | fisg S, 4.333 dvs W B | 6 ddhvs

H a%g g 09 HeI 3 8 ¢
v (m/s)“V—B\
2
T 0 ——t :S: D —»t(ins)
o] 123 47\5/6
C
(1) 3—37m (2) %m (3)12m (4)11m
Sol. 1 \V;
distance = area under graph
1 13 1 13
16 5
=2xX 5 +3
3 3 ¢
_32 .5 _37
-3 73Tz M -2
9. An infinitely long straight wire carrying current I, one side opened rectangular loop and a conductor

C with a sliding connector are located in the same plane, as shown in the figure. The connector has
length | and resistance R. It slides to the right with a velocity v. The resistance of the conductor
and the self inductance of the loop are negligible. The induced current in the loop, as a function of
separation r, between the connector and the straight wire is:

Teh 3T Tl AT I gRTEME) TR, U RS 3 Gl JARIABR U T T el droidh (connector) & 1l U aleidh
C RETgaR ¥9F dd 4 Rerd g | ar9e @ o= | 9o giikig R 81 98 v 99 9 &) &R fhaear 3 | aed &1

IfeRIE TAT U BT WD T & | AIofd do A8 IR & 49 r g0 & B & w9 4 U 4 URT ar1 &
1

one side opened long
C condu?t_in?_v\-/i_r?_lc_)op
L RE— ||
—r—>
|
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Sol. 1

Hol
B= (anJ
induced emf

e = Bvl

_ Ml
_ZTEI’V'I

_pelvl
T 2mr

. . e
induced currenti = — =

polvl

R ~ 2mrR

- MorTion

10. Two zener diodes (A and B) having breakdown voltages of 6 V and 4 V respectively, are connected
as shown in the circuit below. The output voltage V, variation with input voltage linearly increasing
=0Vatt=0)

with time, is given by: (V,

(figures are qualitative)

nput

S SR SIAITS (A T1 B) &1 S dleedT H49e: 6 Va4 V 8, Fi< uRuel ¥ RERIAR Sirs O @ | Faeh dieear &
e T dieed V,, &1 aRad= THa & H1e Y& By A 9641 8, Sl 9 gRT faar o @

(t=0WV,_ =0V)

(CERUIERS)
‘[ B 3fRr=4000 ‘[
6V T
Vi, 4v Vo
l 10002 l
Vo 6V Vo oV
———————— Y
(1) (2)
time—» time—»
Vo
4V
(3)
time—
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Sol.

11.

Sol.

12,

Sol.

(4)
t=0
V=0
Vot

Given
-+ Zenerdiode maintain constant breakdown voltage.

Voa

% 6V
A B R, = 400Q
6 4 ................................................. 4V
Vi— vV,
100
0

Time

In an adiabatic process, the density of a diatomic gas becomes 32 times its initial value. The final
pressure of the gas is found to be n times the initial pressure. The value of n is:

T HEIW UhH ¥, U [GURATD 19 Pl Uicd 39 RS A9 1 32 A1 81 Sl 8 | 1199 Bl ff~q4 <6, IRBD
ST BT N T TR ST 8 | N BT A © ¢

(1) 32 (2) 3—12 (3) 326 (4) 128

4
PV" = const.
p (p™) = const.

. . 7 o
P.p," = p,p, r=rg for diatomic

PPy = (NPy) (32p,)""*

n
py? = 32y (p, )
n=(2%75=27=128

A galvanometer is used in laboratory for detecting the null point in electrical experiments. If, on
passing a current of 6 mA it produces a deflection of 2°, its figure of merit is close to:

T gRMEM BT SUAR dgd TN J I fa=g (null point) fagrqor & forg warmmen # faan S € | afs 6 mA &1
gRT I[ORA W Jg 2° P fA&U01 Icq=~1 $al 8, 79 39 Yol &1 d& (figure of merit) 71 & F#iuaH & :
(1) 6 x 103 A/div.  (2) 3 x 103 A/div.  (3) 666° A/div. (4) 333° A/div.

2

I
figure of merit = 0= A/div.

_ 6x1073
-2

=3 x 1073 A/div.
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13.

Sol.

14.

- MorTion

In the circuit shown, charge on the 5 uF capacitor is:

fegry uRue #, 5 pF GemRs o= el & ¢

2uF 4uF
] | | L
I [N
——5uF
{1 ]
6V 0 6V
(1) 5.45 uC (2) 18.00 uC (3) 10.90 uC (4) 16.36 uC
2
|1 v |1
|} N
2uF 4uF
= 5puF
|1 1l
K o
6 6

(V-6)x2+(V-0)x5+(V-6)4=0
2V-12+5V+4V-24=0

11V =36
36
V=11

36
q=CV=5x 1= ~18.00C

A parallel plate capacitor has plate of length 'I’, width ‘w’ and separation of plates is 'd". It is
connected to a battery of emf V.A dielectric slab of the same thickness ‘d’ and of dielectric
constant k=4 is being inserted between the plates of the capacitor. At what length of the slab
inside plates, will the energy stored in the capacitor be two times the initial energy stored?

TP FAFR e TR Y ©ie B s I, AISTs ‘W’ Tl ©iel &1 9UdhIvl 'd’ B | I8 fAargd V & th 9 |
SITST Il 8 | K = 4 WRIdgdie B a1 91 J1ers 'd’ $1 U URIGEd dfedT GeiRa & ©iel & 4 g3 SIS Srdl
2| wITl & <R ufedl B fbd o WR, FeRA # Al Sl URMS A ol @1 a1 A B ?

(1) 21/3 (2)1/2 (3) I/4 (4)1/3
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|
\Y

area of plate = lw

_ BA _ slo
€= d d
1 Zglo
U=2>ao2=2"
2 d
Ce=C +C,
c, gom x K
/ d
go0(l — x)
—>C, =2
-1 2 d
1
Vv

g,0XK N g,0(1- X)
eq d d

1
U = 5C,\2

_ 1 g0
U—2Ui:2 d

f

[kx +1-x]v2=2x

kx + [-x = 2l
4x -x =1
3x =1

_ !
X=3
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15. A radioactive nucleus decays by two different processes. The half life for the first process is 10 s
and that for the second is 100 s. The effective half life of the nucleus is close to:

Tep ST Al AP &1 A~—A=1 Uzhdi %1 &R 81T & | Yo Wb o forg 37l 31y 10 Webvs & qer gu Wehd &
forg 100 Save & | e @yt ot oy e & W g © -

(1) 55 sec. (2) 6 sec. (3) 12 sec. (4) 9 sec.
Sol. 4
In2
T, = 10 sec 7“1=T1
In2 In2
T,=100s, 2, = T) s g = 3
we know
g =M + 4
In2 In2 In2
= - 4+ —/—
eq 1 TZ
1 1 1 10+1 11

T, 10 1100 = 100 ~ 100

100
wT1p 708
16. A driver in a car, approaching a vertical wall notices that the frequency of his car horn, has
changed from 440 Hz to 480 Hz, when it gets reflected from the wall. If the speed of sound in air is
345 m/s, then the speed of the car is:
U IeAleR SR S FHIU Ugd W8] U DR H U dTeld SEdl & [ SHD R & 84 d1 3faid 4§ 440 Hz 9 480 Hz

% gRadd 81a1 8, o9 I8 SR I wREfdd 8l 8 | IS g1 § safq &) @1 345 m/s ®, 99 R &I 91 ®

(1) 24 km/hr (2) 36 km/hr (3) 54 km/hr (4) 18 km/hr
Sol. 3
Wall
f0=440 E

——
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car towards

v-0 )
f, = Vv, f, ()

_(v+yv V+V, v
480= | =g | = || lvow,

440
350 -\,

350 + V.
12 = —350_Vc x 11

12 x 350 - 12 x V_ = 350 x 11 + 11V,
23V, = 4200 - 3850 = 350

_ 350
cT 23
350 18

V.= >3 X 5 km/h
_70x18

- 23

= 54,78

=54 km/hr

480 = (350 + V) x (

17. An iron rod of volume 10-3m?3 and relative permeability 1000 is placed as core in a solenoid with 10
turns/cm. If a current of 0.5 A is passed through the solenoid, then the magnetic moment of the
rod will be:

1000 Hruférs grasmeietd (permeability) Tem 10-3m3 3Iae @ Udb g &1 B, 10 B/AH! drell T URATfeTd!

H IS (core) & wU H & Gl & | AT 0.5 A B 9RT URAIADT | IR STl 8, Td B DT b1 ATl B
(1) 0.5 x 102Am?  (2) 50 x 102 Am? (3) 5 x 102 Am? (4) 500 x 102 Am?
Sol. 3

magnetic moment M = NIA(u, — 1)

n =10 turns/cm =(nl) IA (n, - 1)
0
=102 turn/m =nl (Al) (n,- 1)
= 1000 turn/m = 1000 x 0.5 x 10-3 (1000 - 1)
V = 10-3m3 = Al = 0.5 x (999) = 499.5
I[=0.5A, 1 = 500
N = nl =5 x 102
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18. Two coherent sources of sound, S, and S,, produce sound waves of the same wavelength, » = 1 m,
in phase. S,and S, are placed 1.5 m apart (see fig). A listener, located at L, directly in front of S,
finds that the intensity is at a minimum when he is 2 m away from S,. The listener moves away from
S,, keeping his distance from S, fixed. The adjacent maximum of intensity is observed when the
listener is at a distance d from S,. Then, d is :

S, A1 S, &\ & a1 el T WA Dol H A = 1 m FHM ARG B &4+ T I~ B 8 | S, a2 S, Rgar
1.5m gl WY S & | A S, & AEe L uR Reyd U a1 urell 8 b g YAaaa R g, 99 a8 S, W 2 m g

W B | A S, A SHH! g3 ReR I9d §Y, S, W §R Wt BT ® | wHIad! siferepas digen Uferd gl 8, e #ien S,
Adgiiwede|dade:

$ Y

‘\
\
|
oL

S2 2m

1.5m >
h
(1)12m (2)2m (3)3m (4)5m

Sol. 3

For min at (L)

SL-S,L=Ax= % (2n+1);(n=0, 12)

2.5—2=%(2n+1)

0.5x2=(2n+1)
2n=0
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n = 0 (first minima)
so at 'p' — first maxima
S,P-S,P =% [n=1]forfirst maxima

S P- 2 =1
S P=1+2
d =3m
P E | _ . .
19. The quantities , Y=< and z=—= are defined where C-capacitance, R-Resistance, |-
Koo B CR

length, E-Electric field, B-magnetic field and ¢,, p, -free space permittivity and permeability

respectively. Then:
(1) Only y and z have the same dimension (2) X, y and z have the same dimension
(3) Only x and y have the same dimension (4) Only x and z have the same dimension

1
IR sz, y=§?r@nz=C|—R R B, STet C-anRRar, R-ufeRie, |-oard, E-fAed &=, B-gran &5

AT €y, W, FPH: Gl XA B fAggaeiierdn sk grapeiiear (permeability) 8 | @:

(1) ®ad y T2 z FAF 91 &4 7 | (2) x, y 921 z T4 a1 34 |
(3) BT x qATy T o1 &4 ® | (4) BT x qAT z FHF 391 Ed B |
Sol. 2
1
= m = (speed)
[x]=LT"! y = §=speed
|
Z=a=%=m/s [y]= LT
[RC=T]
[Z] = LT

So, X,¥,z has same dimension

20. The acceleration due to gravity on the earth’s surface at the poles is g and angular velocity of the
earth about the axis passing through the pole is . An object is weighed at the equator and at a
heigh h above the poles by using a spring balance. If the weights are found to be same, then h is :
(h<<R, where Ris the radius of the earth)

U] Bl Feig W gdl W Ycd S DR R g 8 AT g A YOI dTel el B URe: U2l Bl DIONY 97 o | b a3
®I U RYT el BT ST B gdl & HUR h HaTg TR TAT YH 3@ W drell (weights) Srdm 8 | Af IR F4914
9 9d €, 99 h & : (h<<R ¥, 5T&f R gedl &) f3rsar ®)

2 2 RZ 2 RZmZ 2 2

(2) g (3) 4 (4) T\

(1)

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



Sol. 4
-~ weight same at poles and ath (so g, = g,)
g1 =g- Ro?
2h
o.=a (1 %]
9,=9,
2h 2gh
- =g |l-= - =20
9-Re*=9 ( RJ R
2gh
2 = —=
R R
R’
h= 29

21. Nitrogen gas is at 300° C temperature.The temperature (in K) at which the rms speed of a H,

- MorTionN

molecule would be equal to the rms speed of a nitrogen molecule, is

(Molar mass of N, gas 28 g).

Arggre 1 300° C a1 W & | g8 arvar (K H) 51 9= Us H,, 379] &1 ol A1eg Hel A1el, U ATSg IS 39 & il

A1 el a7l & SR1ER B8, © |
(N, 1 &1 371fge GEM 28 g)

Sol. 41
v - [®’T
rms m
3R(573)
v, =
28
v, = [RT
: 2
V, =V,
\/3RT B \/3R(573)
2 28
T _573
2 28
T=41K
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22.

Sol.

23.

Sol.

24.

The surface of a metal is illuminated alternately with photons of energies E, = 4 eV and
E, = 2.5 eV respectively. The ratio of maximum speeds of the photoelectrons emitted in the two
cases is 2. The work function of the metal in (eV) is

Teh 41 P! A<ls, HA E, =4 eV dE, = 2.5 eV Sulidil & Bl ¥ Tabl<R (alternately) w9 § JaIud &1 STl

2| M Rerfoall # ScafSTa et seragial @ ified arail @1 Igurd 2 € | O1g &1 HRiwe (eV H) ¥
2

lmVl2
2 El _¢0 4 _¢0

Tvz T25-¢, T 254,

2
Vi 4
V,) T 2.5-¢,
4- ¢,
(¢ =735"y,

10 - 49, =4 - ¢,
3p,=10-4=6
¢, = 2eV

A prism of angle A= 1° has a refractive index u = 1.5. A good estimate for the minimum angle of
deviation (in degrees) is close to N/10. Value of N is

A= 1° P17 & U ISH &1 uacHid p = 1.5 2 | =¥ fge= ®ro7 (R0 #) & forg vas sreet sidea N/10 & ¥
21 dd N &AM B -

nmnerx>a
o~ I
P
. [ay
s %
XI |
= [y
':‘/v
>)>

| o
|z

%)
o
=2
Il
ul

[y
o
[y
o

A body of mass 2 kg is driven by an engine delivering a constant power of 1 J/s. The body starts
from rest and moves in a straight line. After 9 seconds, the body has moved a distance (in m)

2 kg S| @ b 9, 1 /s @1 F19d wfdd <71 dTel Uob §919 gRT Aals kil © | ¥ faRm | uRe 81l & e
T TR VT 7 T B B | Fhve uwEnd, awqg fha g8 (m #H) 99 3R gl §
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Sol.

&R fam... & v faendff R

0 mO
vo_p,
2 m
_ >
u= m*/E
dx >
dt_\/;f[t

II-method

1
= = — 2 _
Pt =w 5 mv 0

1
= — 2
1x t 2><2xu

u= .k

G = = o= [iia
(7],

X = =18 m

N|W

CRASH COURSE

FOR JEE ADVANCED 2020

FREE Online Lectures Available onYou{f[l)

'Go Premium at ¥ 1100

@ Doubt Support # Advanced Level Test Access
# Live Test Paper Discussion # Final Revision Exercises |

[ ——

Start Date: 07 Sept. 2020




MoOTION JEE MAIN 2020 ANSWER KEY

25. A thin rod of mass 0.9 kg and length 1 m is suspended, at rest, from one end so that it can freely
oscillate in the vertical plane. A particle of mass 0.1 kg moving in a straight line with velocity 80 m/
s hits the rod at its bottom most point and sticks to it (see figure). The angular speed (in rad/s) of
the rod immediately after the collision will be
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