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JANUARY & SEPTEMBER 2020 ATTEMPT (PHYSICS)

BASIC MATHS & VECTOR

1.

Sol.

Sol.

NTA Ans. (90)
- -
R p
A ) Z
£ A\ > ‘N B
e 2P
Q >
Official Ans. by NTA (1)

Y

Hence angle 90°

S
.
.
0
~
~
.
.
.
“,
A
03 s,
.,
~,
.
.
.
.
.
0
~
s
9

=

L
d
h, +h,
d+2.464d

=tan 45° = h =d ... (1)

= tan 30°

= (h, +h) x./3 =3.46d
3.46d
V3

3.46d

NG

(h +h) =

:>d+h2=

h, =d

2

CAPACITOR

Sol.

NTA Ans. (1)

As K is variable we take a plate element of

Area A and thickness dx at distance X
Capacitance of element

(A)K(1+ax)g,
dx

dC=

Sol.

Sol.

gily

X dx
Now all such elements are is series SO
equivalent capacitance

1 1

Cc JdC

d
J- dx
0 AK80(1+OLX)

NTA Ans. (6)

I R
= =
T T T Joo

Q_z{(Q/2)2 Xz} Q

AQ =567 ac -

4c

Loy
4

1
Z><60><10‘12><4><102

= 6nJ
NTA Ans. (3)
C,+C,=10 ....(i)

1 1
~C,V? =4x—CV?
2 2
. C,=4C,
T C=2&C,=8
For series combination
_ GG,
[
1 C+GC,

....(i1)

=1.6
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4.

Sol.

Sol.

Sol.

NTA Ans. 4)
Assume small element dx at a distance x from
left end

vV,

./(xoc

d d

“——X—> <«

Vv dx

2
Capacitance for small element dx is

gya dx
T d+xo
jﬁ goadx
- o d+xo

£ya (1+o¢aj
——1In

o d
- Sﬂaz (l_gj
T d 2d

Official Ans. by NTA (36)
Official Ans. by ALLEN (4 Actual 4.033)

a 2
(ln(l+x)zx—x—j
2

0

u, :%xSx 107°(220)*

Final common potential

,_220x540x25 0 2
5+2.5 3

1 2Y
u, =—(5+2.5)x107°| 220x=
) 3

Au=u; -y
Au = —403.33 x 10~

X
—403. 10* =—
= -403.33 x 10 100

X =-+4.03

or magnitude or value of X is approximate 4
Official Ans. by NTA (2)

Initially

|
I
10 uF

|1
50V

+ Charge on capacitor 10 uF
Q =CV = (10 pF) (50V)

Sol.

Q = 500 uC
10 uF
| |

+—20V—>

1
C
+ Final Charge on 10 pF capacitor
Q =CV = (10 pF) (20V)

Q =200 pC

+ From charge conservation,
Charge on unknown capacitor
C =500 pC - 200 pC = 300 pC
Q 300uC

=C it O=—==
apacitance (C) TR

Official Ans. by NTA (8.00)

C
ANA A I I
wor—p—| |
B - s
R, 2R
......... E WW— B
R, R,
I
|
10V

+ R, to Ry, = each 2Q

+ Cap. is fully charged

+ So no current is there in branch ADB
+ Effective circuit of current flow :

1A4 320

3A=iA

i=——=3A
10/3

So potential different across AEB
=2x1+2x%x3=8V

Hence potential difference across
Capacitor = AV =V, ., = 8V

=15pF

ALLEN .
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8.

Sol.

Sol.

Official Ans. by NTA (1)

L C0V)
15 uF i
|1
I(:I q3| 1
750 uC 4 ‘ "8 uF
C, (20 V)
+‘ —
\%

q, =20 x 8 =160 pC

5 q, = 750-160 = 590 pC
Official Ans. by NTA (4)
Official Ans. by ALLEN (1)

+CV,

||C/2 r
l

TCViq |
|

-CV,+q

|
|
C
C2
+q I I_q

3q Vo
Vo=e maET3
L 2
= —qV,
U=5CV%
2cv, Y (cv, Y
3 3

10.

Sol.

11.

Sol.

Official Ans. by NTA (4)
+|(|j_ +l2l(_j

A 2V
Q=CV  Q,=2Cx2V=4CV

Cv

=
4CV

= By conservation of charge

q, =9,

Q +Q,=q, +q,

4CV -CV =(C+2C) V.

A %><(3C)><V§

1 3C x V? ECVZ
=5 x3Cx V=17

Official Ans. by NTA (3)

ﬁ—xI A,

Area=A
0 7
< d td X / Al
v “
Before inserting After inserting
slab dielectric slab
_&A
G =4 C.=C +C,
d f d d
_ Keywx N ggW(l —X)
rod d
Kegwx gyw(l—x) 2g,/lw
.=2C. + =
€ =26 X d d
4x +0—-x=2(
4
X=—
3
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12.

Sol.

13.

Sol.

Official Ans. by NTA (2)

4uF

—e6

2uF

60—| .

q; 9,

6e—| >—L< —s

6v. O v

pointO v,=0

Now, using junction analysis
We cansay, q,+q,+q,=0
2x-6)+4x-6)+5x)=0
36360 _180
" BT
q,=16.36 uC
Official Ans. by NTA (1)

X

—— WWW— 4

V. = IOIJ.F V(J(t)

at t = Sps

_ 5x107°
VO (t) = 5[1 —e 10> x10x10~° J

=5(1-e%)=2V
Now V., = 0 means discharging

t

V, (t)=2e € =2¢°

=121V
Now for next 5 ps

V, (t)=5-3.79¢ %

after 5 ps again
V,(t) = 2.79 Volt = 3V
Most approperiate Ans. (1)

2B)"* A B
Ulr=|22| |=- +
A 2B/A  4B2/A>

—A?
2B

AP —A°
4+ —=
4B 4B

Let potential of

CIRCULAR MOTION

Sol.

Sol.

Sol.

Sol.

NTA Ans. 4)
W =196 — mw’R
NTA Ans. (2)

X=Tr"—"3
k—mo

NTA Ans. 4)

W

FBD of m in frame of disc/-
kA?

mo’ (¢, + Al)

KAV = mo*(/,+ AYl)

Al = mo’/, zmoaﬁo
k - mo’ k

% = Relative change = o
l
.. Correct answer (4)

Official Ans. by NTA (2)
AY

In rotating
frame

mxw’cos 6 = mg sinf

X®* = g tanO

2 dy
X® =g.—
g dx
xo? = g.(8¢cx)
o =8 gc

o =24/2gc

ALLEN .
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5. Official Ans. by NTA (1)
Sol. R=0.1m
2n 2n
=T 760 0.105 rad/sec
a=o’R
= (0.105)* (0.1)
= 0.0011
=1.1x 1073
Average acceleration is of the order of 103
*. correct option is (1)

CENTRE OF MASS & COLLISION

1. NTA Ans. (2)

Sol. Y4

4 cm

>X
(0,0/1.0kg 3cm 15 kg
(3,0)
Let 1 kg as origin and x-y axis as shown

1(0)+1.5(3)+2.5(0)

Xem = 5 =0.9 cm
1(0)+1.5(0)+2.5(4
. _M0+Ls©)2s(8)
5
2. NTA Ans. 4)
Sol. m, = 3kg
m, = lkg
0,3) (2,3)
m, |Plate-2
2,2
ml (1’ 2) ( s )
Plate-1
0,00 (1,0
Mass of plate-1 is assumed to be concentrated
at (0.5, 1.5)
Mass of plate-2 is assumed to be concentrated
at (1.5, 2.5).
X, = m;X; +myX, 3x0.5+1x1.5 ~0.75
m; +m,

yo = my, +myy, _3x1.5+1x2.5 _175

m, +1’I12

3.
Sol.

Sol.

Sol.

NTA Ans. (1.00)
By conservation of linear momentum :

(0.D(31)+(0.1)(5]) = (0.1)(4)( + ) +(0.1)¥

= V=—i+]

Speed of B after collision | |=/2

1 1 1
Now, kinetic energy = Em\ﬂ =§(0~ D(2) :E

Lx=1
NTA Ans. (3)

By concept of COM

mR =mR,

Remaining mass x (2-R) = cavity mass x (R—1)
Do e 4 3

(3nR p 3n1 p)(2 R) = 37:1 px(R-1)

R-1)2-R)=R-1

R*+R+1)(2-R)=1

NTA Ans. 4)

[} u=0
hi
i u=\2gh
L
B
. . . . _h
Particles will collide after time t, = \/@
at collision, v, = gt Vp = U, — gty
= vV, =V,
Before collision After collision
(A) ‘I' 2m Rest

3h/4 (B)T 3h/4

Time taken by combined mass to reach the
ground

/2x3h/4 [3h
time: T~
g 2g
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6.

Sol.

Sol.

NTA Ans. (2)
From momentum conservation

- i+]
mui +mu - =(m+m)y

v 3ui+uﬁ
= V=— —
4 4J

- |v|=§m

2

2
1 u 5
Final kinetic energy = E2m (Z\/ﬁ J = g mu

Initial kinetic energy

1, 1 {UJZ 6
——mu +—m|— | =—mu

2 2 (2 8

1
Loss in K.E. =k, - k; = gmu
NTA Ans. 4)

2

(2a + b)L
(3a+b)

_3
(3a+b) 4

3
.. correct answer 4
NTA Ans. (3)

ucos60° ——> L o>y
m 2 m

Sol.

By momentum conservation,

mu ,
— +mu =2mv

Range after collision =

3_V 2-u’sin’ 60°
-4 g2g

33 v’ 33u’

=42 g 8

.. Correct answer (3)
Official Ans. by NTA (4)

Before collision

3v [m
4\ g

After collision

Rest

()

m
y \
Y (:Iiﬂ

m(ui) + 3m(0) = mvj + 3mV,

mui — mvj = 3mV,

_ ui-vj
1= 3
u+v?
or |v1|= 3
, uw vV
or vy = 9 ..(1)

As collision is perfectely elastic hence

kizkj

lmu2 +l3m02 =lmv2 +l3mvf
2 2 2 2
= u’=v?+ 3v/?
(u2 +v2)
9

= 3u% = 3v? + u? + v?
= 2u? = 4v?

2

w=v'+3

V=

AALLENA‘
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10.

Official Ans. by NTA (10.00)

+ Let o = surface mass density of disc material

2 2

4 ona’(0)—c.>d -2 d
wrt 'O': X, = 24 = 4 2
2 a 2
oma —G— ma’ ——
Sol. 4
_o—d a
4n -1 2(4n-1)
By momentum conservation along y : So, X = 2(4n-1) = (8n-2) = 23.12
m,u,sin®, = m,u,sind, So, nearest integer value of X = 23
i.e. musin@, = 10mu,sin6, 12.  Official Ans. by NTA (1)
. 0.1k 1.9 kg
= |u,sin0, =10u,sin6,| - (1) = ° Uy
1 1 1 1
kf, =—ki, ie —mu;=—x—mu’ Sol.
o2 2
) u p,=p;= 0.1 x20=2v
te.jluy=—| . ii Lv=
=N (i) .v=1m/s
Also collision is elastic : k; = k; KE, = mgh + %mvz =213
1 1 1
—mu’ =—mu; +—.10m.u; 13. Official Ans. by NTA (4)
2 2 2 v
1 11 1 A
S mu? = = x—mu? +— x 10m.u? Sol. __ [T [ VI fim{im
2 2 L0 2m  4m 8m
1 All collisions are perfectly inelastic, so after
Zmu2 =E><10><mu§ the final collision, all blocks are moving
together. So let the final velocity be v', so on
u applying momentum conservation:
u, :E ....(iii) mv = 16m v' = v' = v/16
Putting (ii) & (iii) in (1) Now initial energy E, = EmV2
u u
—=sin0, =10.—==sin0, 1 2
v
V2 V20 Final energy : E; = 5X16mx(gj
sin0, =\/Esin92 — Hence n = 10 v
11. Official Ans. by NTA (23.00) = E; = ™6
4
Energy loss : E, — E oy -tm?
nergy loss : E, - E, = — ——-m—
gy i f 2 2 16
1mv2 - 1 1mv2 15
Sol. ) 161> 2 16
Energy loss
Gop = o100
Original energy
1,115
2™ 16
where : == X 100 =93.75%
+ m, = mass of complete disc —mv’
= d
* iy = feffloved mass = Value of P is close to 94.
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14. fficial Ans. TA 4 a oA A A
Official Ans. by N )] \72=2(x/§1+J)—2(1+\/§])
dm( _ > .

Sol. —. —=bv = 2(\3i-))+2(1-+3))
po_,dm v, =2(3-D({-))

hast — V7 .
o dt for angle between v, & Vv,,
_dm(t - -
Force on statellile = —V dt( ) cosf= V2 _ 23 -1)(1-+/3)
M(t) a = — v (bv?) VW, 2x242(3-1)
1-3
bv’ cos0=—+= = 0 =105°
a=a
MO 22
or
My J dM(t) y .
— \/1
dt
Ja
EEEE) 600
o >X
15. Official Ans. by NTA (120.00) 45
v,
Vo B
0 %m 17. Official Ans. by NTA (3.00)
U S
Sol. 0 vi/2 Sol. x= 3?R =3cm
Vo x=3
Momentum conservation along x @
v
2mv,, 0089=2m7° CURRENT ELECTRICITY
1. NTA Ans. (2)
cos0 :l Sol. Equivalent resistance of upper branch of circuit
2 R=250
0 =60 .50 20
Angle is 26 = 120 >k i
Ans. 120.00 "
16. Official Ans. by NTA (4) 20
Sol. ¥, =(3i+j)m/s 1“\/
Vo, = 0 Voltage across upper branch = 1 V
m, = 2m, ) N i=L=.4A
After collision, v, =( +\/§j) m/s 25
B = [[=02A
V2=t . . 2. NTA Ans. (4)
Applying conservation of linear momentum, Sol. 2201=P=15x45+15x 100+ 15 x 10 + 2 x 10°?
m\v,, +m,V, =mV, +m,v, 4325
~ oA ~ " . I= = 19.66
2m, (+/31 +J)+0 = 2m, (i +~/3)) + m,¥, 220
I=20A

4
m

node06\(BOBA-BB] \Kota\JEE MAIN\Topicwise JEE(Main)_Jan and Sept-2020\Solution\02-Phy,_Sdl.
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3. NTA Ans. (12) 1i=05A =75V
X—x' E.=E +E, =75V
Sol. r=R o i=i +i,
75 7.5
60 05=—+— x=30Q
=10x —= =12 )
’ 200 8 NTA AX 320

4. NTA Ans. (4) . - ns- 22)

Sol. 5=M\/¢ N Wi A 450 650 ¢
where A is potential gradient & L is total length 0 o ?
of wire. Sol. WD~ VWW -

AV
5=—/ —_
L 20V 20V
20
L 12
AV=22 5226V 60 ma x R W
Y4 10
R = 100Q2 ~ 20
5. NTA Ans. (10.00) I =1 =? =10A
|l
120 20V
15Q
N AAlAAA B\ AAzA%
78AVVVVV 76AVVVVV
Sol. A 2A <
2A8Q.  [4A3Q,
4Q YVVVY D YYVY
10Q2 Now.
10A
Let the resistance to be connected is R. | |
For balanced wheatstone bridge, 20V
15x4=12 x 10R 9. NTA Ans. (40.00)
10+R Sol. In balancing
= R =10Q
6. NTA Ans. (1) R_25
Sol. i,=1mA,R,=100Q S 75
)4
i R R, New resistance R' e
s L MWAAMWWALV
V=i(R+R) X ¢
=1 —
e T DT et
10=1x 10~ (R + 100) = A —2><4A
R =9.9 kQ —
7.  NTA Ans. (30) 4
X R'=2R
Sol. | o
o 30 S 100-¢'
—> ANV
L 1 A . ,
200 50 2><§=100_€,=3€ =200-2¢
_i<_| |—A/vvv~—| AAMAA '
10 10 5¢'=200
E,=E-ir E,=E-ir 0'=40
=10-120=0 =10-0.5x%x5 .. Correct answer 40




10.

Sol.

11.

Sol.

12.

Sol.

JEE (Main) 2020 Topicwise Solution of Test papers ALLEN .

Official Ans. by NTA (4) 13. Official Ans. by NTA (4)

P> Pa > Pe Sol. Voltage across AC = 8V

R,.=4+4=8Q

Official Ans. by NTA (4) acTEY

Maximum power in external resistance is ) \ =§=1 A

generated when it is equal to internal resistance TR Ac 8

of batery. 14. Official Ans. by NTA (2)

R
MWWV
c 2
SR
_| R r+R
T
P, is max. when r =R
Sol.
i = =
' 40+60
.40 1
27904110 5
v, +1, (40) —1i, (90) = v
pdr p b
dr= L
J I2 W= TTom M VB_VD=-%6M)—f%x4O
fficial Ans. TA (4
Official Ans. by N €)) v —v, = 18- 16=2
o 15. Official Ans. by NTA (2)
Sol. vi=10°
~ 1000
W —] T 220
L3V r 50}

Pp = 05W loss=iR = | — | X2

= i’R = 0.5W 11

Also, V=E —

’ 1000

25=3- o - ———x100=96%

= ir=05 efficiency = 7000 +i’R

Power dissipated across 't' : P, = i’r 16. Official Ans. by NTA (2)

Now iR = 2.5 R -
ir=0.5 Sol. ——O—WW— g
... R 1, é

On dividing : ?z 5 =1=i(G+R) ..(D) g

¥

, —O—WW—WW— 1

i P, R P R R H

N —_— = = R = R =5 ) 1 2 2
o ' ir T P =2=i[R +R,+G) ..Q2) :
p 1 % (2) i

=P =2 1 G+R :
0.50 =2 G+ R, +R, %
Po=— =P=010W G+R, +R =2G +2h, {
1

option (4) is correct.

(R,=G+R,))
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So 100-49 =51 cm
E,=¢ x 51

Where ¢ = Potential gradient
1.02 = ¢ x 51

¢ = 0.02 V/cm

. ALLEN JEE (Main) Examination—January & September 2020
17. Official Ans. by NTA (1) J_ J_
E A MWW _ L B E§ 102
1AL b1 7Q ] 40
2z 220
Sol. = <
1A=, i L=2A T S 1
A I. 1 AAAAA F 200
0 lli; 4 C EAAAAG 22 SR 10V
Let us asssume the potential at A =V, =0 70 %49
Now at junction C, According to KCL 17
i+, =1, 20
1A +i,=2A 1z v -10
L, =2A 1= 70 =021 A
Now Analyse potential along ACDB 4+ 17
v, +1+1,2)-2=v, .
0+1+2(1)-2=v from +ve to —ve terminal
B
v,=3-2 ELASTICITY
vy = 1 Amp 1. NTA Ans. (4.00)
18. Official Ans. by NTA (1)
; Sol. T-= mo’/
Sol. Figure of Merit = C = 9 MRy
X103 Breaking stress = A A -
=C= 22— =3x107Am’
2 4.8x10" x (107 x107™*)
19. Official Ans. by NTA (1) ® =— 0%03 =16
x0.
Sol. Conceptual
Option (1) is correct = 0=4
Ammeter :- In series connection, the same | 2+ NTA Ans. (4)
current flows through all the components. It
aims at measuring the curent flowing through
the circuit and hence, it is connected in series. LY
Sol. d,
Voltmeter :- A voltmeter measures voltage
change between two points in a circuit, So we
have to place the voltmeter in parallal with the
circuit component. Energy stored :l Stress
20. Official Ans. by NTA (3) Volume 2 Y
20x10 200 u 1
. = = — —_—=— 4 =
Sol. R =777 w, 4 T
7x10 70
and Ry == =17 4L{W.4T ‘L{WAT
21. Official Ans. by NTA (1) 2Y| nd; | 2Y[ nd;
Sol. Balancing length is measured from P.

4

4
4
d2
:%=\/§:1

2
. Correct answer (4)




3.

Sol.

Sol.

Sol.

JEE (Main) 2020 Topicwise Solution of Test papers ALLEN .
NTA Ans. (750.00) ELECTROSTATICS
The length of the screen used portion for 15
fringes, and also for ten fringes 1. NTA Ans. (2)
Sol. Electric field due to each sheet is uniform and
15><500><2:10><7¥—D c
by by equal to E=—
2¢g,
15 x50=A%
A =750 nm
.. Correct answer 750
Official Ans. by NTA (2)
AP Now net electric field between plates
B= AV E,. = Ecos60°(—%)+(E —Esin60°)(§)
A%
c| X V3.
=—| —+|1-——|§
‘ﬁ _ap x| 27\ 2))
v B
2. NTA Ans. 4)
Sol. |E| should be constant on the surface and the
_ 4x10° _ 1 surface should be equipotential.
~ 8x10" 20 3. NTA Ans. (4
_K4qg) o, K(29) ., K(29) o
A AV 1 Sol. E, = Rz cos30°+ R cos30°+ Rz cos30
kOl A
‘3 VvV 60 4. NTA Ans. (3)
Sol. v?=u?+ 2as
AL
Percentage change = 7X100% V=0+ 2(11_]5))( VV
| X
2qE
- 10(?%:1.67% vi=- %
5. NTA Ans. 4)
Official Ans. by NTA (1) KQ, KQ,
Sol. E = RZ E, = RZ
An elastic wire can be treated as a spring with ! 2
Given, 3
YA £
k=" N
E, R, §
KQ !
m 1 ~
T=2m = R} R, N Q_R £
KQ2 R2 QZ R; g
2 2
R; H
o 1 [k 1 /YA g
= —=— | — §
2n\m 27\ m/ &zKQl/RlzR_% e
V, KQ,/R, R? :
Ans. (1) ¢
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6.
Sol.

Sol.

Sol.

Sol.

NTA Ans. 4)
Fill the empty space with +p and —p charge
density.

3
kp’:n(i) 4 (R
oo ) ()

4 R 4 (17R

=kp—nR-kp—n—=kp.—n| —

P P 18 P 3 [ 18 j
E,_9_18
E, 17 34

B
NTA Ans. (3)
Since  and p are perpendicular to each other
therefore point lies on the equitorial plane.

Therefore electric field at the point will be
antiparallel to the dipole moment.

ie. E|-p
E||(i+3)-2k)
NTA Ans. (-48.00)
The flux passes through ABCD (x — y) plane

is zero, because electric field parallel to surface.
Flux of the electric field through surface BCGF
-2

At BCGF (electric field) = E =12i —(y2 + 1)}
(x =3m)

Flux ¢, = 12 x 4 = 48 Nm*/C

So ¢, — ¢, =048 =-48 Nm*C

.. Correct answer —48

Official Ans. by NTA (1)

A

=0

Let particle have charge q and mass 'm'
Solve for (q,m) mathematically
F, =0, a, =0, (v), = constant

d
time taken to reach at 'P' = v =t (let) ...(1)
0

1 gE
(Along ~y), ¥y =0+2."~15...(2)
Vx = VO
v=u+at (along -ve 'y")
_q
speed Vy, —E.to
v
tan9=—y= thO ’(t() :i)
v, my, \'A
tan0 = qE(i
m.v,
slope = —qE2d
mv,

Now we have to find eq" of straight line

—qEd

whose slope is mv? and it pass through

point — (d, -y,)
Because after x > d
No electric field = F,, = 0, y = const.

_gEd
y=mx+c , mv,
(d,=y,)
—qEd qEd’
-y, = d+c c=-y,+
0 mVé = yo mVé

Put the value

2
y=—9Ed, 9B

2 0 2
mv, mv,

1 qE(sz 1 qEd’
0 | T ==
2 m

2 \A 2 mv,
_ —qEdx _1gEd’ . qEd’

2 2 2
mv, 2mv, mv,

_—qEd 1 qEd’

2 2
mv, 2 mv,

qEd(d
y=—"=15;-X
mv; \ 2

y
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10.

Sol.

11.

Sol.

12.

Sol.

Official Ans. by NTA (3)
Let the charges on inner and outer spheres are

Q, and Q,.

(9

Q,

Since charge density 'c' is same for both
spheres, so

:&: QZ Q1 _i
4m®  4nR* T Q, R’
Q1+Q2 Q Q
_Q_R2
= Qz - (rz +R2)
Q _r _QrR® _ Qr
1 RZO(R2+r2) (R2+r2)
Potential at centre 'O' = &jug
r R
K Qr’ QR’
= r®Re?) T RRAP)
kQr+R) 1 (R+r) 0
= (R*+1)  4n g, (R*+17)

Ofﬁcial Ans. by NTA (4)

I (Constant) I

Slnce initial VCIOCIty is zero and acceleratlon
of particle will be constant, so particle will
travel on a straight line path.

Official Ans. by NTA (1)

Now

Q+Q,=Q,+Q,=12puC -3 uC=9uC

3 3

Q' =2Q', =2Q',+Q’, =9uC
= Q,=3uC
& Q,=6pC

13.

Sol.

14.

Sol.

15.

Sol.

16.

Sol.

Official Ans. by NTA (1)

&

)
T
AV =.|.4RE dr =X
R AR

Official Ans. by NTA (1)

(1) Multimeter shows deflection when it
connects with capacitor

(2) If we assume that LED has negligiable
resistance then multimeter shows no deflection
for the forward blas but when it connects in
reverse direction, it break down occurs so
splash of light out.

(3) The resistance of metal wire may be taken
zero, so no deflection in multimeter

(4) No matter, how we connect the resistance
across multimeter It shows same deflection.
Official Ans. by NTA (2)

10KQ voltmeters

AV YVVY
4002
6v

800Q2

Ar—MWW—E—WW— C
38502 8000

||6V
L

So the potential difference in voltmeter across

=

th ints A and B i 6 x385 =1.949 V
e points A an IS 115 = 1.

Official Ans. by NTA (3)

Potential of —q is same as initial and final point
of the path therefore potential due to 4q will
only change and as potential is decreasing the
energy will decrease

Decrease in potential energy = q (V, — V)
Decrease in potential energy

_ | k4q kd4q 4q°
d/2 3d/2 37‘58d

Therefore correct answer is 3.

ALLEN .
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17.

Sol.

18.

Sol.

19.

Sol.

20.

Sol.

Official Ans. by NTA (1)

Thin infinite uniformly charged planes
produces uniform electric field therefore option
2 and option 3 are obviously wrong.

And as positive charge density is bigger in
magnitude so its field along Y direction will
be bigger than field of negative charge in X
direction and this is evident in option 1 so it is
correct.

Official Ans. by NTA (4)

E=E (1 -ax?)

)

W= IqE dx = gE, Ia—axz) dx
0

_axgy
= qu XO 3

For AKE=0, W=0

\F
Hence X =,|—
a

Official Ans. by NTA (1)

kQq
—+m
R gy
= qu +lmV2
R+y 2
sy 2kQqy
VESY T MRR +y)
Official Ans. by NTA (3)
ki
Potential of centre = V = 2[%}
K(Zq)
V.= T

21.

Sol.

Electric field at centre EB =YE

Let E be electric field produced by each charge
at the centre, then resultant electric field will
be

E. = 0, Since equal electric field vectors are
acting at equal angle so their resultant is equal
to zero.

Official Ans. by NTA (3)

QN
Xl

0

90-0 0,
> (0]
E, - Q.

0

ENel \ El

E, = electric field due to Q,

= —kQ2
2

X,

_kQ,

1 2
Xl

E

From diagram

E X
tanf=—2=-L
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22,

Sol.

23.

Sol.

Official Ans. by NTA (1)
Inside the shell

E=0

hence F =0

Oustside the sheell

=1 9

2
4neg, r

I Qq
F=——==
hence dre, 2

forr > R

Official Ans. by NTA (3)
Using energy conservation:
KE. + PE, = KE, + PE,

P,=Pi P,= _Pi
—> <o

N~ a Cd
O+2KP><P—lmv x2+0

3

\j 4718 a’m

2ngam

QR

EM WAVE

Sol.

Sol.

NTA Ans. (1)
ExB=C=-i
where B is along j
E
B

=C

E=3x10%x3x 108=9 V/m.

NTA Ans. (3)

F=q(E+VxB)

1+_]J
COST

(ool
E
/—\

&

P>
+
—>

Il
|
les!
i

Sol.

Sol.

Sol.

qu[—E M—V—@A{x(i-j)EoJ

v
. 0

since — <<1
c

A A

i+]
F is antiparallel to —7=
=> F 1s antiparallel to D

NTA Ans. (2)
E=BxV

= (5x107%)) x 3% 10°k)
=15iV/m

NTA Ans. (3)

E, = on cos (ot —kx)

Its corresponding magnetic field will be
. E. -
B, =—2kcos(ot — kx)
c

E, = Eoﬁ cos(ot —ky)

E. ~
B, =—Yicos(ot —ky)
c
Net force on charge particle
=qu31 +qI:Z2 +qvxB, +q\7><]§2

i K 5 E, » g E 2
=qE,j+qEk +q(0.8¢cj)x [—OKJ +q(0.8¢)) x (—Olj
¢ c

= quj + qEOﬁ + 0.8qEOi - 0.8qE012
F =qE,[0.81+1]+0.2k]
Official Ans. by NTA (2)

dU B2
Energy densit
gy Y av 2 1,

2
1.02x10°* = #
2x4nx10

=(1.02x10*)x(8nx107")
B, =16 x 10T = 160 nT

ALLEN .
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6.

Sol.

Sol.

Sol.

Sol.

10.
Sol.

Official Ans. by NTA (1)

B=k
B-2{-2j =B- 5 22
Bl 22
= B=—(-)
2

A

Direction of wave propagation =C = ExB

é:ﬁx{jid-b}

é:lzdxi_ﬁxb

N

é:j%@+b
Official Ans. by NTA (2)
B =3x10"sin[200m(y + ct)]i T
E,=CB,=E,=3x10°x3x10"
=9 V/m
and direction of wave propagation is given as

(E x ‘B’) |C
B=i & C=-]
o B = _f(
. E =E,sin[2007(y + ct)[(—k) V/m
Official Ans. by NTA (3)
E@)

c(i)

- Bk

= B= B, cos(wt— kx)lA<

Now put t = 0.
Official Ans. by NTA (3)
Information based

A‘radiowaves > A‘micmwaves > A‘visible

Official Ans. by NTA (2)
E = E (X +§)sin(kz - wt)

> A

X-rays

direction of propagation = +k

11.

Sol.

12.

Sol.

13.

Sol.

I::=i+3
2
k=ExB
- [i+3) 4 S it
k= XB B:
ﬁ} =87
- E Al
.. B= E(_X +y)sin(kz — wt)

Official Ans. by NTA (2)
=E=F =30jsin(1.5x10"t—5x10°x)V /m

30

WX5X1072
DX

=>B=EV=
= 107 Tesla
.= q(VxB) =|qvB|

=1.6x 10" x 0.1 x 3 x 10® x 107
=48 x 10Y N

Official Ans. by NTA (4)

Energes of given Radiation can have
The following relation

E >E >E >E

y-Rays X-Rays microwave
2 L/_Rays < XX_RWS <A
According To tres.
(a) Microwave — 10°m (iv)
(b) Gamma Rays — 10°m (ii)
(c) AM Radio wave — 100 m (i)
(d) X-Rays — 10'%m (iii)
Official Ans. by NTA (275.00)
Allen Ans. (194.00)

I=¢,E2 C

rms

= F
ma

AM Radiowaves

<A

microwave AM Radiowaves

I

g C

E> =

rms

315 1

X_
ne, C

_4><315>< 1
4rne, 3x10°

_ 4x315x9x10’
3x10°

E. =4x315x%30

E..s = 24/315x30

= 194.42
Ans. 194.00
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14.

Sol.

Official Ans. by NTA (2)

E and B are perpendicular for EM wave

E, = CB,

=3 x 10%x 1.2 x 1077

=36

Having same phase

Propagation is along —x-axis, B is along z-axis
hence g must be along y-axis.

So, option (2) is correct

EMI & AC

Sol.

Sol.

NTA Ans. (1)

/\

I
Magnetic flux (¢) through ring is ¢ = n(R)>.B
6 = (TR)(pynl) = (TR2pnl )t — )
—d¢

Induced e.m.f. of V =——
t

= (nRzuOnIO)(Zt - 1)

R *uonly (2t 1)

and induced current Iy = R
R

(Rg — Resistance of Ring)

Clearly Vg and I are zero at t=— = 0.5 sec.

1
2
and their sign also changes at t = 0.5 sec.
NTA Ans. (1)

L C R

2
Ld—? + lq + Rﬂ =0
dt= C dt
for damped oscillator

net force = —-kx — bv = ma

2
mdzx +kx + bdx _ 0
dt dt

by comparing ; Equivalence is

L—>m; C—)%;R—)b.

3.

Sol.

Sol.

Sol.

NTA Ans. (1)
ALLEN Ans. (2)

i=i, (1 —e®n)

NTA Ans. 4)

Flux ¢ = B-A =BA cos 6 =BA cos ot

dt

[Induced emf] = |e| = = [BAw sin of|

le| will be maximum at ot =
( 2n ) L

==

T 2

(hgore
10 2:>t— D sec

le| will be minimum at ot = ©

K
2

&
— [t=1w = t=15 sec
10

NTA Ans. (3)

Ba
1000

500

v

E=100
dt

A=16x4 -4 x2=56cm?

a:%A=100x104x56x104

ALLEN .
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6.

Sol.

Sol.

Sol.

NTA Ans. 4)
i= iO (1 _ e—Rt/L) — iO (1 _e—tlTC)

Te

TC
q= |idt .
0 0 R
8( ol J Te
= t—
R -1/T. )|,
€ _ € c _
=E(TC—TCe l)—§(0+TC) =q=xTc ¢ !
_e L1 _ &L
"R R e == eR?
NTA Ans. (10.00)
v= 4
dt
\Y% 100
= di 0.25 Om
dt| 0.025x107°
NTA Ans. (1)
L=40mH C=100pF
| |
— 000000 | |
AV
"M
N\
~e
/

V = 10sin (3141)

X, = oL = 314 x 40 x 10-3 = 12.56Q
1 1

" oC 314x100x10°

_ 10
314
Phasor

A IX,

C

=31.84Q

—>I

VIX,
Vi = In(Xe = Xp)
10 = 1(31.84 — 12.56)

Sol.

10.

Sol.

1 =0 _os0a
19.28

T
I=0.52 sin [314t+5j

.. Correct answer (1)
Official Ans. by NTA (15)

T
r=0.1m — =0.2sec

2
B=3x10"m T=0.4 sec
At any time

flux ¢ = BA cos ot
dé .
— |—|{=|BA® sin ot
[emd] ‘dt‘ |

2n
(emf),.,., = BAo = BA T
3x107° xtx (0.1)* x271
0.4

6n . ¢ > =10
TXIO ( take

15 x 106
=15 pv
Official Ans. by NTA (1)

— 50—
R,L

+ Reactance of inductance coil

= (R’ +x; =100
+ £ =1000 Hz of applied AC signal
+ Voltage leads current by 45°

A

iX 4
\ iX;, oL
tan45° = =—

b=45°

e “ iR R

iR
ieR=X;, =alL

Putting in eqn (i) : X} + X} =100

V2X, =100= X, = 5012

ie oL = 502

L5302 _50v2 _ 252
o 2nf wx1000

=1.125x 102 H
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11.

Sol.

12.

Sol.

13.

Sol.

Official Ans. by NTA (3)
f=750Hz, V__ = 20V,

R =100 Q, L =0.1803 H,
C=10uF, S=2J/°C

Z=JR*+(X, -X.)* =y/R* + (0L -1/ 0C)’

2
= R2+[2nfL— 1 ]
2nfC

Putting values
|Z| = 834Q
In AC power P=V__i_ cosd

ms rms

R . Vo
Cosp=— i =—""
1Z] 1Z]

Vo.R

2
_ [ﬂj «100 =0.05757 /s
834

H=Pt=SA0

[ 210)
0.0575
Official Ans. by NTA (1)

=348 sec

e = NAB®mcosmt N=1

2 2
AB t
PVg=<—e >=<—( m;osm) >

a

B A’B*w?’ l B n*a’b’B’w’
R 2 2R
Official Ans. by NTA (1)

a=75cm

_ d(Ba?) 2 dB

i dt dt
_q_ a*dB/dt
R  p40)
nr’

14.

Sol.

15.

Sol.

16.

Sol.

Official Ans. by NTA (3)

When bar magnet is entering with constant
speed, flux will change and an e.m.f. is
induced, so galvanometer will deflect in
positive direction.

When magnet is completely inside, flux will
not change, so reading of galvanometer will
be zero.

When bar magnet is making on exit, again flux
will change and on e.m.f. is induced in opposite
direction to not of (a), so galvanometer will
deflect in negative direction.

Looking at options, option (3) is correct.
Official Ans. by NTA (3)

U e

max — . —'max
2

=1 (1 _e—Rt/L)

U . I
—max - § has to be &%
n

For U to be \/;
max:I 1_e—Rt/L
\/H max( )
ey L _Vn-1
NN

Rt Jn-1
—=1In

L Jn

L ( +n
t=—In

R |(vn-1

Official Ans. by NTA (1)
Official Ans. by ALLEN (BONUS)
I, = 0.8 kg/m’

M =20 Am?

M

\mf
N
U +K =U +K,

|
0+ 0 =-MB cos30° + EI(D

NG

1
20 x 4 x —==(0.8) o’
2 2

o =+/100/3 = 103)"*

AALLENA‘
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17. Official Ans. by NTA (5.00)

O

_ KNI
2R

Sol.

_BNN'T

T
¢ 2R

. _d¢ 2nx107 x10° xtx10™"
dt 0.2
=8 x10*=0.8 mV
18. Official Ans. by NTA (2)

Hol

Sol.
0 2mr

B =

¢=¥ fdr i —>v

o

AN

21. Official Ans. by NTA (400.00)

N XL R
125=27

Sol. cosd;= 0.8

EZ
P=—"cos
- Coso

2
400 = (250)° x0.8

Z=25%x5=125
X, =125 sing = 125 x 0.6 = 75

ERROR & MEASURMENT

v
V

o
=

do _ peif dr r
= at 2mr dt

_ g vt

E—
2T T

e My ivl
i=—=—

R 21 Rr
19. Official Ans. by NTA (2)

1 [L 1 [80x107°
o qed [E_ 1 fi0sI0T
RVC 100V 2x10°®
_ 40 x10°
100
200 _

<100
20. Official Ans. by NTA (33.00)

Sol. P . Q

Ldi

EZS
Vp-5-30+2x1=VQ
Ve =V, =33 volt

Ans. 33.00

1. NTA Ans. (3)

T=271;\/Z
g

An*l
g= Tz

Sol.

Ag _ AL 2AT
g /! T

0.1 2x1

= +
25 50

Az _ 4.4%
g
2. NTA Ans. (2)

Sol. Given on six rotation, reading of main scale

changes by 3mm.

.. 1 rotation corresponds to Emm

Also no. of division on circular scale = 50.

.. Least count of the screw gauge will be

Emm = 0.001
50 =0. cm.
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3.

Sol.

Sol.

Sol.

Sol.

Sol.

NTA Ans. (BONUS)

A+ B, +C, =2436 + 0.0724 + 256.2

= 280.6324

= 280.6 (After rounding off)

A, + B, + C, = 24.44 + 16.082 + 240.2

= 280.722

= 280.7 (After rounding off)

A; + By + C3 =252 + 19.2812 + 236.183

= 280.6642

= 280.7 (After rounding off)

Ay + B+ C, =25+ 236.191 + 19.5

= 280.691

= 281 (After rounding off)

Aj+By+C>A;+B;+C3=A,+B,+C, >

A, +B, +C,

No option is matching Question should be

(BONUS)

Best possible option is (2)

.. Correct answer (2)

Official Ans. by NTA (4)

Least count = 1 mm or 0.01 cm

Zero error = 0 + 0.01 x 7 = 0.07 cm

Reading = 3.1 + (0.01 x 4) — 0.07
=3.1+0.04 - 0.07

=3.1-0.03
= 3.07 cm
Official Ans. by NTA (4)
Lc=Rich _Olem _ )60 em
CSD 50

So any measurement will be integral
Multiple of LC.

So ans. will be 2.124 cm

Official Ans. by NTA (2)

AZ 2Aa 2Ab 1 Ac

Z . 3btaea T
Official Ans. by NTA (2)

Least count of screw gauge

B Pitch

" no. of division on circular scale

3Ad

=Emm=1x10"5m
50

= 10 ym

Zero error in positive

Ans. (2)

8.  Official Ans. by NTA (1050.00)
p= LV
SOl- V 4 (D 3
P et
3 12
p BIVES
i
taking log
Imp=/n [Ej + /nM —-3/mD
T
Differentiates
d(D
dp_,, M .d(D)
p M D
for maximum error
100x 32 =M 100+39P 100
p D
=6+3x15
=105 %
1050 % 1050.00
= (9 =
100 SO X .
9. Official Ans. by NTA (3)
Sol. Use significant figures. Answer must be upto
three significant figures.
Ans. (3)
FLUIDS
1. NTA Ans. 4)
Sol. Av, =A)y,
Vmin _ Amin Vmin 4.8 2
Vmax Amax : Vmax - [aj
Vmin 9
Vmax B 16
2. NTA Ans. 4)
Sol. In case of minimum density of liqued, sphere

will be floating while completely submerged
So mg =B

R
m= Ip(4nr2dr) =B
0

% r? 4
- 1-— |[4nr’dr=—1R’p,
= Po.([( RZJ 3 peg
On Solving

ALLEN .
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3. NTA Ans. (1) B +F=mg
2 3
B=|—-nR
[2ar e
Force F, on MN
F = T(2nR)
Sol.
4 53
Force F, on NO m=d ETCR
pgh [%nR3jpg+T(2nR)=d£gnR3jg
Fl = TX A
Pg T(2nR)=| 27R? |g[2d
F,=|pgh+—— A (27R) = 3" g[2d-p]
h_1
F, 4 D TS
(2d — p)g
4. NTA Ans. (3)
Sol. Rate of flow of water = A,V = AgVp .. Correct answer (2)
(40)V, = (20)Vp 6.  Official Ans. by NTA (1)
VB = 2VA ....... (1)
Using Bernoulli's theorem
0]
P, +1pV2 =P, +1pV? P B
2 2
1 2 2
P, P :EP(VB -Vi)
! Sol.
700 = Ele 1000(4V; = V3)
V, =0.68 m/s = 68 cm/s
Rate of flow = A,V g
= (40) (68) = 2720 cm?/s
S NTA Ans. (2) Applying pressure equation from A to B
Sol. FBD of droplet

mg

2

P0+p.R0) R-pgh=PF,
R’w’
P 5 =pgh
h= R'o’ =(5)2ﬂ2 22_560_2
2g 28 2 g
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7.

Sol.

Sol.

Sol.

Official Ans. by NTA (3)

.

—_ ‘ Rx'/i A
2

15304

acas '
\ f
)
=, 60°
300Ny

o~
RS
G

~

’
:
+
,

r — radius of capillary
R — Radius of meniscus.

r
From figure, R cos30°

2r _2x0.15x107
V3 V3

0.3
=——x10"m
NE)

R =

Height of capillary

h=2L _2/3T
pgR

2x0.05
0.3><10'3J

V3

h=

667><10><{

h = 0.087 m

Official Ans. by NTA (1)

AP =0.01 =4T/R, ... (D)
AP, =0.02 =4T/R,  .... 2)
Equation (1) + (2)

Official Ans. by NTA (101)
Capillary rise

_ 2ScosH S pgrh

h =
pgr = 2cos0

_ (900)(10)(15 x 107)(15x107%)
2

10.

Sol.

11.

Sol.

S =1012.5 x 10*
S =101.25 x 107 = 101.25 mN/m
In question closest integer is asked
so closest integer = 101.00 Ans.
Official Ans. by NTA (3)

4 4
Volume V = ?”P =?“x(1)3 = 4.19cm’
a = 9.8 cm/s?
B — mg = ma

B
B a
m= @T —om= VP8 _ VP,
+a
mg

g g+ta ;.2
g
_ (4.19;;1 =4'19=4.15gm
1+2%  LOI
980

Official Ans. by NTA (3)

AN AN
X, X,
\4 \4

X X
U = (pSx)g . - +(pSxp)g. =

X
U= (prf)g.7f><2

By volume conservation
Sx, + Sx, = S(2x,)

X Xy
xf——2

) 2

X: X
_ pSg|| ZL+22 |—x2
AU_Pg(2 2} f

ALLEN .
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12. Official Ans. by NTA (2) GEOMETRICAL OPTICS

4 4
Sol. gn(Rs_rs) P &= ERRSPWg

13.

Sol.

14.

Sol.

(1) _8
R) 27
v (19)" 19"

R 27) 3

0.88 =~
9

Official Ans. by NTA (2)

After falling through h, the velocity be

equal to terminal velocity

2 12
2gh=§—g(pz—p)

b= ilAg (pg_P)Z
== 81 nZ

= hor
Official Ans. by NTA (2)
Applying Bernoulli's Equation

1 1
P, +EPV12 +pgy, =P, +EpV§ +pgy,

1 P 1
P+=pvi=—+—pV’

2 2 2
2
2_P lpszz\/Z
2p 20p
/£+V2=V
P
Ans. (2)

1.

Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

NTA Ans. (1)

me LD _ 150x250 _375
f,xf, £, x25
f, =20 mm.

NTA Ans. (3)

NN | E U S
Using u, R, R,

i—(£-1) .
and f 1.42 R, R, ....(2)

equation (1)/(2),

L 05
We B T 0.056
=893 ~ 9

NTA Ans. 4)
L=1fy+f, =60cm
fo _

M=2=5
f

= f, = 51,
6f, = 60 cm
f, =10 cm
NTA Ans. (4)

1 1
Sin@. =—=——
©u Bx4/3
0. = 30°
NTA Ans. (60.00)
Using Lens-Maker's formula :

1 1 1
%*“‘”(RT‘R—J

1 1
—=(15-1)—-0
= 7 ( )[30 j
f=60cm
NTA Ans. (2)

1 1 1

v u f
x=f
x = 2f

At focus m = o
At centre m = -1
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ALLEN .

7. NTA Ans. (2)

Sol.
h p:2\/5

h
———_+h
242
V2) 3 30
apparent Q 2\/5 4
1

8. NTA Anms. (1)

Sol. ‘\

gsin 0 =1sin90°

sinf0=—
4

Area of sphere in which light spread = 4nR2
Q=21 (1 -cos 0)

Q=2n(l—ﬁJ
4

P — 4n steradians

P - ;(1 —cose)

i
J7
Ratio:E_2n(1—cos9)_(l—cos(9)_l_7
P 47 22
_033 649
2

.. Correct answer (1)

9.

Sol.

10.

Sol.

Official Ans. by NTA (1)
Official Ans. by ALLEN (4)

or image will be real, inverted and unmagnified.
Official Ans. by NTA (90.00)

By Snell's law at A :
1 x sin60° = \/g x sin O

ﬁzﬁsin@

2

) 1
sin0=—=06=30°

2

SoatB:
0 + 60° + o = 180°
30° + 60° + o = 180°
o = 90°

¢
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11. Official Ans. by NTA (158)

Sol tanr—E—l
o "30 2

1sin45° = psin r

N Initiatly

L
45°
B s 15 T
\
r
30 30
Finall l
15

w00 "

N =100 p
N = 158.11

So integer value of N = 15800
12. Official Ans. by NTA (1)

du
dt

2
v
42

(=]

&

Sol.

=(£)2x9=1m/s
30

13. Official Ans. by NTA (5)
Official Ans. by ALLEN (4.48)

Sol.
f,
fO:lCln 25¢cm 00— Obj ect
0 A I, L I, —» image formed by 1" lens
2—X> <T>' - I, — image formed by 2™ lens
1
< y
20cm
1 I 1 X
for firstlens= — ~—_ =7 = V17
vi —x 1 x—1
vi| 1
also magnification |m,| = |7

14.

Sol.

15.

Sol.

for 2" lens this is acting as object

sou, =—-20-v,) =- (20_ - )

x—1
and v, = -25cm
D 25
angular magnification |mA| = u_ =m
2 2

Total magnification m = m;m, = 100

(1) 25 100
Xx=Dlgo- X

x—1

B 100 =1=80(x—1)—4x
20x—-1)—x

76x = 81 _ 8
= 76x = :>x-76

81/76 -19
=_|20- =

= ( 81/76—1) 5
now by lens formula

Lo L 1 - 2XB0 yusem

[ = :}e
=25 -19/5 f 106

e

Official Ans. by NTA (5)
Official Ans. by ALLEN (476)
Using displacement method

D? —d?
4D

Here, D = 100 cm
d=40cm

1002 — 402
4(100)

f=

=21 cm

_l—@D i—@ N_47
T f 21 100 21 B

Official Ans. by NTA (4)
uf
u+f
Case-1
If v=u
= f+u=f
= u=0
Case-1I
Ifu=ow
then v = f
Only option (4) satisfies this condition.




16.
Sol.

17.
Sol.

18.

Sol.

JEE (Main) 2020 Topicwise Solution of Test papers ALLEN .
Official Ans. by NTA (50.00) 1 P R'
Final image at o P= T =(u, -1 (E) ....(1)
= obj. for eye piece at Scm f
= image for objective at 5 cm | 1

Pl=—=(, —1)(—.) (i)
11 Lo f R
v u f - 57 x 7 3
P'==P
1 1 4 5 2
—=]l--=— 4 x==
X 5 5 4 1 3 2
. =D = |=p5k, -D| =
Official Ans. by NTA (5.00) R 2 R
8min = (p' - 1) A R
=(l.5-11 R'=—
=0.5 3
5 GRAVITATION
™'=0 1. NTA Ans. (2)
N=5 Sol. Applying energy conservation
Official Ans. by NTA (1,4) K+U=K.+U
Official Ans. by ALLEN (3) &
1 2[GMmj 1 , GMm
Z —mu’ 4| —— |=—mv ——
Im Im Im 2 Im 2 R 2 2R
N (. A 2 A
Object L 2 L 5 GM
Z V= _T ....(1)
f=0.5m Mirror B i h
Object is at 2f. So image will also be at "2f'. y momentum conservation, we have
1. Vr
Image of I, will be 1m behind mirror. m
re. = 1, . ' 10 8 e Vi
Now I, will be object for lens.
“uv=>-3m U T
f=+05m
1 1 &
\% f u +0.5 -3 E =9_m _GM (ii)
10" 10V2R
3
v=—-—=0.6m
5 m_ _
& —Vv,=mv
So total distance from mirror = 2 + 0.6 10
= 2.6 m and real image m GM
Ans. (3) = 1oV =m,[u’ R ... (iii)

19.

Sol.

Official Ans. by NTA (4)

R, =R,=R
Power (P)
Refractive index is assume (u,)

Kinetic energy of rocket

—m(vi+v?)

=M (g1M 100wz —100M
200" 2R R
_m(0y7 . 119GM
20 2R
s y2 . 119GM
200R )

¢
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2. NTA Ans. 4) 5. NTA Ans. (1)
Sol. Gravitational field on the surface of a solid
2GM _
GM Sol. V,=,/—— (Escape velocity)
sphere I, =—- R
R
By the graph v - 2GM
GM, GM, *T\TR
= and — 2 T
(1)’ (2
On solving 2G[M/2
M, 1 R/2
M, 6
2 AW R
3. NTA Ans. (16) Vi
Sol. Uy +K,=U,+K, .. Correct answer (1)
_GMm 1 >, GMm 1 ., 6.  Official Ans. by NTA (3)
I0R 2 ° R
9 GM;m 1 .,
+Ex R +Emv0 =—mv
Sol.
2X1MXV§ +lmvg =lmv2
10 2 2 2
dm = pd
EL I L= 2112 +(12) N
10 10 k
v2 = 112.896 + 144 dm=[?j(4m2dr)
v = 16.027
v = 16 km/s dm = 4nkrdr
4. NTA Ans. (1) R R
Sol. Initially, the body of mass m is moving in a M:Idm:j4nkrdr
0 0

circular orbit of radius R. So it must be moving
with orbital speed.

GM
SR

After collision, let the combined mass moves
with speed v,

mvV, (3m 5v,
mv, +——=| — |V, ==

6

Since after collision, the speed is not equal to
orbital speed at that point. So motion cannot

2 =%

be circular. Since velocity will remain
tangential, so it cannot fall vertically towards
the planet.

Their speed after collision is less than escape
speed \/Evo, so they cannot escape
gravitational field.

So their motion will be elliptical around the
planet.

R

2

M =4k
2
0
M = 27k(R> — 0)
M = 2nkR®

for circular motion gravitational force will
provide required centripital force or
GMm mv’

R’ R

G(2nkR*)m B mv’
R’ R

= v=+/21GkR

2nR
v

R

Time period T=

2nR o
v21GkR

orT? < R




7.

Sol.

Sol.

JEE (Main) 2020 Topicwise Solution of Test papers ALLEN .
Official Ans. by NTA (1)
GM
V, = |—
RE
-GMm 1 , -GMm 1 2
—mv- = +—mv (1)
R, 2 R... 2
VR =VR__ ...(id)
Solving (i) & (ii)
+ M = mass of earth 9. Official Ans. by NTA (2)
M, = mass of shaded portion
R = Radius of earth Sol. E 4nr = I pydnr’dr
4
oM, = —— 7 m(R- h)’ . ,
o R3 3 T 2
37'[ = Er? = 4RGIDO(1—?)Y dr
0
M(R-h)’ JERNE
TR = E = 4nGp,| — e
+ Weight of body is same at P and Q
Le. mg, = mg, E:O s = éR
gr = &q dr 9
GM, GM 10. Official Ans. by NTA (1)
(R-h)’ (R+h)’ Ax
5 Sol. GivenE;=~"72 . 2312 V,=0
GMR-h)” GM (x* +a’)
(R-h)’R’  (R+h)’ v, x
(R-h) R+ h)*=R’ I I
R?* — hR*- h’R — h*+ 2R* h — 2Rh?* = R’ v, o
R*-Rh*-h*=0
R*-~Rh-h*=0 J' —=d
(x +a )
—R+,/R? +4R?
h+Rh-R>=0=h= i put X2 + a? = 7
2 2x dx =dz
. —R+ﬁR=[ﬁ—ljR _]‘. Adz _{ A } A T
2 2 V,-0= D AL a7 |
Official Ans. by NTA (2) 3
3 T (a2 (x2 +2a2)2 3
=2 g
v 2 Vo 11. Official Ans. by NTA (3) i
....... Sol. V oM ;
Re \\ ol. orbit = R é
LV 2
) 4 &
R v _ [am :
/,I' escape - R §
’ Vorbit — 1 %
v, 2 i

escape
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12. Official Ans. by NTA (4) 14. Official Ans. by NTA (1)
vmi
¢’ Toin o Fmae
E h=R/2 Sol. planet
i Y
Sol. m g, :ﬂz (D) Vi < >
?(R—d) R +B By angular momentum conservation
. I-mianax = I-mamein e (1)
. V . — max
B GM (R —d) Given V, _6
&= R® - (2) from equation (i)
rmi __Vmin _l
gl - g2 rmax - Vmax - 6
Ans. (1)
GM _ GM(R-d) 15. Official Ans. by NTA (2)
3RY R’
2
Sol.
4 (R-d)
9 R
4R =9R - 9d GM _ G{d6M)
x> (10a—x)*
SR=0dm & 22 y 4
= - —_ = A _ _
R 9 X (IOH—X) = 4x = 10a - x
13. Official Ans. by NTA (4 X =2a ()
. icial Ans. by @) COME
Sol. g =g - R’
e ~GMm G@I6M)m A KE
5 8a 2a
[ _2h h __GMm _ G(16M)m
L=8 "R &m=ee " 2a 8a
KE = GMm —+E—L—E
a 2a 2a 8a
KE = GMm [M}
8a
2gh
g8, =8- "5
’ R lmv2 =GMm el
2 8a
2gh
R’ === /
Now Ko R Vo 90GM
8a
2 2
o RO v_3 [56M
2¢g 2\ a
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HEAT & THERMODYNAMICS

1.

Sol.

Sol.

Sol.

Sol.

NTA Ans. (1)
w =M — P1V1 _P2V2
y-1 0.4
100— 100 x3
4.6555  _gg9(-
0.4
NTA Ans. (2)
B n1CP1 +n2CP2
Peq n; +n,
C B HICVI +n2CV2
Veq ™ n; +n,
5R 8R
2x—+3x—
y =CPeq _ 2 2
eq Cveq 2% 3—R+3 SR
2 2
22 1T 4
3+9 12

Correct Answer : 2
NTA Ans. (600)

|900|

Q=Q+W

C: W=1200]J

Q,=Q

for carnot engine

Q_T

Q2 T2

Q+1200 _ 900
Q 300

Q + 1200 = 3Q

Q =600 J.
NTA Ans. (60)

Y=oy +oy+a,

=5x10°+5x10°%+5x%x 10°

=(050+5+5)x 10
vy =60 x 10°°
C = 60.

S.

Sol.

Sol.

Sol.

Sol.

Sol.

10.

Sol.

NTA Ans. (3)

Lo,
l
Q

"l

QH Tl
Q, ? andW=Q, -Q, ...(I)
Q _T
Q'L ?2 and W = QL - Q'L ....(2)

NTA Ans. (1)

\Y%
o« (D)
TV'" = constant ...(2)
v+l
Ltoc 2

NTA Ans. (40)

M % 540 + M + 60 =200 x 80 + 200 x 1x (40— 0)

= M =40
NTA Ans. (4)

Mean free path

Mean free time = A
verage speed

1
\/EnDZn
= 8RT
™

w

toc—
JT
NTA Ans. (4)
X — y = Isobaric
y — z = Isochoric
zZ — X = Isothermal

NTA Ans. (1)
m = p,A (80) ....(i)
m = pA (79) -..(i)

ZOCmI

I80cm

ALLEN .
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11.

Sol.

12.

Sol.

13.

Sol.

14.

Sol.

NTA Ans. (3)
Refrigerator cycle is :

_W__ W
Q, W+Q_

i_ 10

10 10+Q_

Q =901J

Heat absorbed from the reservoir at lower

temperature is 90 J
NTA Ans. (2)

n

NTA Ans. (50)

According to table and applying law of
calorimetry

IT, + 2T, = (1 +2)60° .. (1)
= 180

IT, + 2T, = (1 +2)30° . )
=90

2T, + 1T, = (1 + 2)60
=180 e 3)

Adding (1) + (2) + (3)
3(T,+T,+T, =450
T, +T,+T,=150°
Hence,
T, +T,+T,=(1+1+1)0
150 = 36
6 = 50°C
NTA Ans. (2)
Degree of freedom of a diatomic molecule if
vibration is absent = 5
Degree of freedom of a diatomic molecule if
vibration is present = 7

C}=2R=-R&C'=LER=—R
2 2

C; 5

c’ 7

15.

16.

Sol.

17.

Sol.

NTA Ans. 4)

In process 2 to 3 pressure is constant & in
process 3 to 1 volume is constant which is
correct only in option 4.

Correct graph is

NTA Ans. (1)
ALLEN Ans. (3)

1
 2mn,d

S S S B
v 2md*>  2mn d’ V3RT

u_ M d;
M, di

_ 40 (0.1)’
140 (0.07)°
= 1.09

.. Nearest possible answer (3)

NTA Ans. (1816.00 to 1820)
PVY = constant
TVi-1=C

A

7

7 —-1
300x Vs =T, [ Y|
16
4><g
300x2"5 =T

2
Isobaric process

nRT
P
V, = kT,
2V, = KT;
1 T

—=—==T, =2T,
2 T,

V=

e (D)
. (2)

8
T. =2x300x25 = 1818.85
.. Correct answer 1819




18.

Sol.

JEE (Main) 2020 Topicwise Solution of Test papers ALLEN .
Official Ans. by NTA (2) Average collision time
_ fnRT N f,n,RT _ mean free path _ A
4 2 2 \'A (avg speed of molecules)
u ng 3RT + 3x5RT — I5RT -+ avg speed o~T

19.

Sol.

20.

Sol.

21.

Sol.

Official Ans. by NTA (46)
Official Ans. by ALLEN (46 Actual 45.78)
Diatomic :

f=5

y=7/5

T,=T=273+20=293 K

V.=V

V, = V/10

Adiabatic TV*! = constant
Tlvly_l = Tzvzy -

7/5-1
TV"5-1=T [lj
’ 2\ 10
=T,=T. 10%¢

25 2/5
AU = nfR (T, - T,) _ SXSX?X(TJO -T)

2 2
25x25x%

T (10*° -1)

625x293x(10%° —1)
6

4.033x10° ~ 4kJ
Official Ans. by NTA (3)

_ Work done
1 Heat supplied

1915-40+125-Q
1915+125

== = 2040 = 4000 - 2Q

2Q = 1960
Q=9801J
Official Ans. by NTA (4)
The mean free path of molecules of an ideal
gas is given as:
A%
g V2nd’N

V = Volume of container

where : N = No of molecules

Hence with increasing temp since volume of
container does not change (closed container),
so mean free path is unchanged.

22,

Sol.

23.

Sol.

24.

Sol.

25.

Sol.

1
.. Ave coll. time oo——
£ JT

Hence with increase in temperature the average
collision time decreases.
Official Ans. by NTA (2)

Given % =0.02%

.. AL =LoAT = % =aAT =0.02%

. B = 2a (Areal coefficient of expansion)
= BAT = 20AT = 0.04%
Volume = Area x Length

. M M M
Density(p) = ass ass

Volume  Area x Length - AL

0
N ﬂ - %&_ﬁ(l\dassremainscmstant)
p A L

(Ap) AA AL
=>|—|=—+

—= =BAT +0AT
A L
= 0.04% + 0.02%
= 0.06%

Official Ans. by NTA (2)

Bursting of helium balloon is irreversible &
adiabatic.

Official Ans. by NTA (4)

DOF=3+3=6

U =§nRT =3RT

Official Ans. by NTA (20)
Vo

i = [AV=(%,-V,)]

\&

After increasing temperature

AV' = (V' - V')

AV'= AV

V,-V, = V,U+,AT) - V_ (1+y,AT)
VOYb = mem

_ (500)(6 x107%)

"oy (15x107)
=20 CC

V ZVOYb _
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26.

Sol.

27.

Sol.

28.

Sol.

29.

Sol.

Official Ans. by NTA (3)
nC ,(50) =160
nC, (100) = 240
€, _160 v
2C, 240 2

=

N 4 and f= 2 =6
' 3 y-1
Official Ans. by NTA (1)

50 - 40 =B(50+40 _20)
300 2

40-T :B(4O+T_2O)
300 2

L =100
3

Official Ans. by NTA (2)
Cal H,O

20gm 180gm m

25°C 25°C 100°C

200 x 1 x (31 - 25)
=m X 540 + m x 1 x (100 — 31)
Official Ans. by NTA (8791)

Sterm

heat rejected

Q.

b

=)

—

Mo

heat absorbed

w+Q, =Q,
W=Q2_Q1

cop=2__9 2B _Q

w Q,—Q, 300-273 W

w=£x80x100x4.2
273

Q,=w+6,

Q,= 22—773><80><100><4.2+80><100><4.2

Q,= @x80x100=8791.2 cal
273

30.

Sol.

31.

Sol.

32.

Sol.

33.

Sol.

Official Ans. by NTA (1)

C 2
=—L=1+=
LS £

v

where 'f' is degree of freedom

W | N
W |

(A) Monoatomic f=3,y=1 +

(B) Diatomic rigid molecules,

2 7
f=5,y=1+§=g

(C) Diatomic non-rigid molecules

2 9
f:7"y: 1+7=7

(D) Triatomic rigid molecules

fzy=l4e=m
R UE
Official Ans. by NTA (4)
d_O =k Ad_T
dt dx
de
dt
k=
()
dx
[ML2T )
T [LA][KLT]
Official Ans. by NTA (1)

Here the water will provide heat for ice to melt
therefore

k] =[MLT K]

mw Sw Ae = mice Lice
0.2x4200x25
T 34x10°
= 0.0617 kg
= 61.7 gm
Remaining ice will remain un-melted

m

so correct answer is 1

Official Ans. by NTA (266)

Official Ans. by ALLEN (266.67)

As work done on gas and heat supplied to the
gas are zero,

total internal energy of gases remain same

u +u,=u'+u

(0.1) C, (200) + (0.05) C, (400) = (0.15)C, T

= %k =266.67k




34.

Sol.

3s.

Sol.

36.

Sol.

37.

Sol.

JEE (Main) 2020 Topicwise Solution of Test papers ALLEN .
Official Ans. by NTA (1) 38. Official Ans. by NTA (3)
(D) Adiabatic process = AQ =0 PV 3
. 14
No exchange of heat takes place with | Sol. n= ——, -kT=4x10"
surroundings RT" 2
(II) Isothermal proess = Temperature remains PV
constant (AT = 0) N= ﬁXNa
F
Au:EnRAT:Auzo :2><1§.6x980><4 _3.99 x 10'8
No change in internal energy [Au = 0] §X107M
(IIT) Isochoric process Volume remains constant
Sol. In adiabatic process
W = IP.dV =0 PVY = constant
Hence work done is zero. P m) 3
(IV) Isobaric process = Pressure remains constant F = Con>ie
W=P. AV =0 as mass is constant
F F P ocpr
Au =—nRAT =—[PAV]=0
2 2 P P ¥
L= =(32)"° =27 =128
AQ=nC,AT#0 P, P,
Official Ans. by NTA (150) 40. Official Ans. by NTA 4)
PV =nRT Lo Lo
PAV + VAP =0 (for constant temp.) Sol. At T°C L=L +L, [ — T — ]
PAV = nRAT (for constant pressure) (L+L). o
AtT+AT [ 1 47 =
AT = PAV eq +L,
nR where L, =L, (1+0,AT)
_ PAV . . ,
= —T (AV 1is same in both cases) L, =L,(1+a,AT)
AT PAV.V -V T Leg =Ly +Ly) (I+0,,AT)
AP~ R -PAV nR P = L, +L) (1 +0, AD=L, +L, + Lo, AT + LoyAT
(PV =nRT) = L, +L)o, =Lo,+La,
y_T =300 150 = o =i+l
nR P ave L, +L,
Official Ans. by NTA (1) 41. Official Ans. by NTA (41.00) ,
AU =nC_ AT = same Official Ans. by ALLEN (40.93) z
AB — volume is increasing = W > 0 g
. . 3RT 3
AD — volume is decreasing = W < 0 Sol. = g
AC — volume is constant => W =0 ‘ M ¥
Official Ans. by NTA (2) Vx, = Vi, :
1 1 :
’ g
Emv XE =msAT 3RTy, _ 3RTy, ;é‘
MNz MHz %
v 210° 3
AT= 455 = 4x30x4.200 573 Ty,
== H, = 40.928 g
= 87.5°C 28 2 g
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42. Official Ans. by NTA (4) 46. Official Ans. by NTA (19.00)
Sol. Total degree of freedom =3 +2 =15

fRT RT
u-2RT_ KT 3,4 B ¢
2 2 0 d
Y
Yi%:}l-ﬁ-% :)1_{_2:}1 .
v 5 Sol. PU T A N D
Ans. (4) | y
43. Official Ans. by NTA (5.00) \'/ 2IV
Sol. PV =nRT 0 0
P1V1 =nR 250 g]ABCDa — QPéVO
5n = +
P.(2V )==—R x?2 in AB BC
,(2V)) i 000 Q,, =nC(T, - T,
Divide
_ n3R (T, -T,)
B 4x250 2
2P,  5x2000 3
=—(P,V;-P,V,)
P 1 P 2
- _ 2=5
P, 5 P, 3
Ans. 5.00 = E(3PBVO =P,V,) =3PV,
44. Official Ans. by NTA (1) Qu. =nC(T.—-T))
K, K, K, n5R
RS NN\ s == (T-Ty)
70°C 20°C 5
Rods are identical have same length (¢) and = E(PCVC —P3Vy)
area of cross-section (A)
Combination are in series, so heat current is 5 3 _15
same for all Rods - 2(6P°V° 3B Vo) = 2 PoVo
AQ AQ AQ
(EJ = [Ej = [E) = Heat current n= W x100 = 2P°¥§ %100
- e 0 Qi 3PV, + 2PV,
(100-70)K,A _ (70-20)K,A  (20-0)K,A 2
l l L 400
30K, = 50K, = 20K, n=—r 19.04 ~19
3K, = 2K, n=19
K_2_ 2:3
X, 3 O KINEMATICS
3K, = 2K, 1. NTA Ans. (580.00)
Sol. x =10+ 8t—3¢
K2y 25 e
K, 5 Ve=90-
45. Official Ans. by NTA (3) (V)i = 2i
y=5-8¢
Sol. v, JT v, = — 24t
y
t, : mean time ~v) . =-2 43
. y’t=1
A : mean free path Now
A 1
=y Jv =124 +(2)> =/580
"V'g " v = 580 m¥s




2.

Sol.

Sol.

Sol.

JEE (Main) 2020 Topicwise Solution of Test papers ALLEN .
NTA Ans. (1
oo B by
T(t) =cosmi+sinot j %2
On diff. we get 5 5
) ) .. _a(at” +2bt +c)—(at +b)
V=-wsinot i +ocosot j —ax= X2
i=-0T :>a'x—ac_b2
V.T=0 x?
NTA Ans. (8 or 2888) ac — b
Time to travel 81 m is t sec. =a'= i
Time to travel 100 m is t + — sec. 1
2 a oc— n=3
X
1 ) 5. NTA Ans. (3)
81=—><a><t2 =t=9[—
2 a 1 2
Sol. x=u,t +Eaxt
2
1 2
100=l><a><(t+l) :>t+—=10\/: L,
2 2 2 a y=ugt +ant
2 1 2
9.2 +==10,/= _ 1 2
a2 . 32—0xt+5(4)(t)
1 ) t2=16
E =,— t =4 sec
a
1 2
a=8m /s X—3X4+EX6X4
NTA Ans. (3.00) =12 +48 =60 m
X = /atz +2bt +c .. Correct answer (3)
Differentiating w.r.t. time 6. Official Ans. by NTA (2)
dx 1
—=y=———x(2at+2b) Sol. 18 — 36
dt 24/at? +2bt +¢ ol Ci
A
at+b
=> V=
X
72
= vx=at+b —

Differentiating w.r.t. X

dv dt
—> —XX+v=ax—
dx dx

Multiply both side by v

dv )
=|vVv— |[X+V =a
dx

—a'x =a—v? [Here a' is acceleration]

, (at+b}2
=a'x=a-

X

B

Velocity of man with respect to ground
Vire = Vs +V, =18 + 36

Velocity of man w.r.t. B

Vm/B =V, _VB

-1.8 + 36 — (-72)
106.2 km/hr

29.5 m/s
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7.

Sol.

Sol.

Sol.

Official Ans. by NTA (3)

Given  @=5jm/s, a=10i+4], final

coordinate (20, y,) in time t

1
S, =4t+ 5 at’

1
20—0=0+5 x 10 x t?

t = 2sec

1 2
Sy=uy><t+ 2-’:1y

1
Yo=5x2+ 24x2=18m

2 sec and 18 m
Official Ans. by NTA (3)

Velocity at ground (means zero height) is non-
zero therefore one is incorrect and velocity
versus height is non-linear therefore two is also
incorrect.

v2 = 2gh

dv
V —_—
dh

= 2g = const.

dv  constant
dh ~ A

Here we can see slope is very high when
velocity is low therefore at Maximum height
the slope should be very large which is in
option 3 and as velocity increases slope must
decrease there for option 3 is correct.

Official Ans. by NTA (2)

Av=0
H l (g+kv’) = a(acceleration)

10.

Sol.

11.

Sol.

dv 2
v.—=—[kv™ +
= Vg [ gl

0 H

v.dv
:>I—=—Idh

2
Llkv +g 0

S

Distance = IV dt

Area under graph = %x 5x8 =20
Official Ans. by NTA (3)

@ u’ =0 + 2gh
= u =\2¢gh

ol

h
— N v
v'=u’+2as
v’ =2gh + 2gh
V = j4gh

= /4gh =«/2gh + gt

4h 2h h
(B e
g g g




12.

Sol.

13.
Sol.

Co-ercivity = 50 A/m
Saturation = 1.5 T

JEE (Main) 2020 Topicwise Solution of Test papers ALLEN .
Official Ans. by NTA (4) MAGNETISM
4] A B
(s 2%8 . 1. NTA Ans. (1)
i 2. NTA Ans. (175
T 0|1 3 4W6 (in's) ns. (175)
-2
C y
3 3
1 5 C(0,5 5)E
SD=2--== o
3 3 > X
Area of OABS is A, Sol. A B
Area of SCD is A,
Distance = |A || + |A] F
1[13 32 Z
- —|=+1{4==
A 2{ 3 } 3
1 5 5 ‘K‘ABCD =25k
A2 = EX§X2 =§ 4 A
A =251
Distance = |A || + |A| #ADEF . A
2 5 A =251+ 25k
= —+— = B r
3 3 B=3i+4k
_ 3 0=BA
3 =25x3+25%x4
Official Ans. by NTA (4) ¢ =175 W,
Rain is falling vertically downwards. 3. NTA Ans. ‘(3)
Vr/m = Vr - vm SOl. (2V0)2 = Vg + Ui
v v.= 3,
% 7m E 60 :6 qE
E =0 20t
v | J3v,=0+ -
R v,
Vrm \/§V0m
t=" -
qE,
tan60° =~ = /3 4. NTA Ans. (2)
vm
Sol. B (T)
v, = vm\/§ =3 5
Now, v_= (1 + B)v o 13 "-:L:::}: ) §
o Vv, iy ¢ | Saturation £
and 0 = 45 Retentivity M {1 magnetization g
, "'l 3 Cd :l%
tand5=—r =1 =50 45 7 E/m 3
v F ot 5
. y Co '/rcwlty :
Vr = Vm R "' «'z"x E
prostions 8
vaf3 = (1+B)v :
3 =1 +B Retentivity = 1.0 T ;’i

= B=~/3-1=0.73
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5. NTA Ans. (4)
vB
Sol. a a0
m
N4
\'%
< > > E
v S
B _ma _ max/a
Qv 2k
m2a (1.6x10727)*2 x10"2

T eV2k  1.6x1071°2x1x10° x1.6x10~"°
=0.71 mT

6. NTA Ans. (3)
Sol. We say we have 3 parts (A, B, C)
B
. C

B=BA+BB+BC

I
— Mo (5in90°—sin45°) ® + 2ol o 4 Hol (G450 in900) o
4nR 2R 47R

1
- Ho (sin45°+ 1)

2nR

27R 2

7. NTA Ans. (1)

Let current density be J.
.. Applying Ampere's law.

2
$Bdi=pi=B, 271'% = p,In (g)

Sol.

9.
Sol.

p,Ja
B.="
Ja
Similarly, By =“°T

B, _mJax4 2
B, pJbéa 3

NTA Ans. (2)
Option (A)
W=k -k

1 1
qEQa-0) = Em(2V)2 —Esz

3
qE2a = Esz = E=

Option (B)

Rate of work done P=F.V =FVcosO =FV
Power = qEV

3 mV?
Power = q[ jV

Z qa
3 mV?
Power = qz
qa
3mV?
Power = —
4 a

Option (C)

Angle between electric force and velocity is
90°, hence rate of work done will be zero at Q.
Option (D)

Initial angular momentum L, = mVa

Final angular momentum L, = m(2V) (2a)
Change in angular momentum L, — L, = 3mVa
(Note : angular momentum is calculated about O)
NTA Ans. (2)

Top view of solenoid

Maximum possible radius of electron = B3

. E_ﬂ_ mvmax
T2 gqB - e(poni)

.. Correct answer = 2

_ Repgni

=V

max

2 m
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10.

Sol.

11.

Sol.

12.
Sol.

13.

Sol.

NTA Ans. (2)

T &

T=MxB=-MBsin0

Io. = -MB sin0
for small 6,
MB
o=——0
I
MB
w= =
I
’2iTEB
W=
m
e E _|2mm
) iB

.. Correct answer (2)
Official Ans. by NTA (2)

2mm
Pitch = vcos0

2(3.14)(1.67x1077)x 4 x 10> x cos 60

(1.69%x107%)(0.3)

Pitch = 0.04m =4 cm
Official Ans. by NTA (4)
As for permanent magnet large retentivity and

large coercivity required
Official Ans. by NTA (3)

Pitch =

T 271m
gqB
total time t =10 T
60°
v COS 60° = ¥
4
Kinematics
=Y L =Y
2 2 gqB

14.
Sol.

15.
Sol.

16.

Sol.

ALLEN
L 4
-27
—4x10° x 10 x 3.14><1.6_179>< 10
1.6 x107" x0.3

= 0.439
Official Ans. by NTA (1)
M = NIA
N=1
For ABCD

M, =abl K.
For DEFA

M, =abl 3
M=M, +M

=ab1(k+]) ==abl2 (ﬁ+%}
Official Ans. by NTA (3)
F= 9(? X E) (Force on charge particle moving
in magnetic field)
VxB=(2i+3j+4k)x (51 +3]-6k) x 107

(15 )
=2 3 4 |x107?

53 - J

= [i[—18—12]—j[—12—20]+12[6 —15]J x107
= [i[—30] + 0321+ 12[-9]} 107
Force = 107°[-30i + 32— 9k] x 10~

=107[-301 +32j - 9K]
Official Ans. by NTA (3)

r = acos30°

_ Ol 6in30°x 50

 4macos30°

I 150 503 I
i ﬁa 0.1 =

_ 5003 2L
T
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17. Official Ans. by NTA (1) 22. Official Ans. by NTA (1)
Sol. A perfect diamagnetic substance will
completely expel the magnetic field. Therefore,
there will be no magnetic field inside the cavity
of sphere. Hence the paramagnetic substance Sol.
kept inside the cavity will experience no force.
18. Offic1al#Ans. by NTA (20) = - MxB
Sol. 7-mxB
1=NIxAxB :4a21><”—01
1 2nb
105 = 500 x 3x10 x —xB 23. Official Ans. by NTA (4)
B =20 Sol. M= ].eriA
19. Official Ans. by NTA (3) Here
© 3r = Relative permeability
Sol. Giveni, =2,1, =2 cm, 9A=2n—5 =7 N = No. of turns
i = Current
. T 5m A = Aea of cross section
1B—3,rB—4cm,9B—2n—3— 3 M = uNiA = pnfiA
M = puniV = 1000(1000) 0.5 (107)
_ 1ol :i—A%—AXgA%% =500 = 5 x 10> Am?
4R BB UBTA 24. Official Ans. by NTA (2)
20. Official Ans. by NTA (4) ‘
Sol. Torque on a bar magnet : I = MB sin 0
Here, 6 = 30°, I =0.018 N-m, B =0.06 T
= 0.018 =M x 0.06 x sin 30°
1
= 0.018 =M x 0.06 x B Sol.
=M =0.6 A-m?
Now v = — MB cos 0
Position of stable equilibrium (0 = 0°) : In uniform magnetic field particle moves in a
u =— MB circular path, if the radius of the circular path
Position of unstable equilibrium (6 = 180°) : is 'd’, particle will not hit the screen.
u,=MB g mv qB,d
= work done : AU _q? = VZT
— W = 2MB o
W =2x06 x0.06 .. correct option is (2)
W <=72x%x102] 25. Official Ans. by NTA (1)
option (4) is correct E y
21. Official Ans. by NTA (2)
Sol. For paramagnetic material Sol X
According to curies law ) .
1 v ’
X OC? B must be in +z axis.
| V=6x10%
«— = T, =v,T N A
Y1 T = h E=300j V/em =3 x 10* V/m
:>£><4=L><24 qE+qVxB=0
04 0.3 E=VB
4
=93 _75A/m _E_0 s 00t
0.4 vV 6x10°
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26.

Sol.

27.

Sol.

Official Ans. by NTA (4)

\%

®B

Magnetic moment

M =iA
2
M: g )(T[r2: an :ﬂ
T 2nr 2
v
MY vm
2 gB
_Il’lV2
2B

As we can see from the figure, direction of
magnetic moment (M) is opposite to magnetic

T p?
Official Ans. by NTA (1)

Y 4
/@,0)

L] R
| K X<
z
Ya
r
bT F
FcosO

| | r=+b’+a’

i — >X
F‘Z$ a a

FcosO

F=Bla=ol1x2,
27r

TR
b’ +a’

t=FcosOx2a

F=

2
- Mol X b x2a
7tx/b2 +a’ \/b2 +a’
B 2u,I’a’b
n(a’ +b?)
2u,.I%a’
Ifb>>athen T=—C "
mb

But among the given options (1) is most
appropriate

MODERN PHYSICS

Sol.

Sol.

NTA Ans. (3)
Time period of revolution of electron in n orbit

2
2ma L.
T 2nr Z

e

3
= Toc?
T, _(2)
2=/ -8 = T,=8x16x107"

3
()

1 10

Now frequency f, =

—— = 14
=T, 8><1.6~7'8X10 Hz.

NTA Ans. (11)

Power incident P =1 x A

n = no. of photons incident/second
nEph =1A

IA

n=—
E,

oA 6.4x107 x1
he @><1.6><10'19
A 310

n = 104 per second

Since efficiency = 1073

no. of electrons emitted = 10*!! per second.
x =11.

ALLEN .

node06\(BOBA-BB] \Kota\JEE MAIN\Topicwise JEE(Main)_Jan and Sept-2020\Solution\02-Phy,_Sdl.



node06\(BOBA-BB) \Kota\JEE MAIN\Topicwise JEE(Main)_Jan and Sept-2020\Solution\02-Phy,_Sdl.

. ALLEN

JEE (Main) Examination—January & September 2020

3. NTA Ans. 4)

1t
Sol. A=A, |57

1)t
500 =700 |5 |7

[1)1/2 t
2 T1/2

30 1

T 3 =T,=60

1/2

4. NTA Ans. (2)

electron

Sol. xphom =7
hc
E= Kphomn
h
elecon — \[2mE

from (1) and (2)

A‘electron _ l[ijl/z
A‘photon B c\2m

5 NTA Ans. (3)

S;)l. Ag = 2h,
h 2h
= \/2TBm ) \/2TAm
T, = 4Ty

and Ty = (T, — 1.5) eV
from (i) and (ii)

(1)

- (2)

(@)
....(i1)

3Ty 1.5 eV = Ty = 0.5 eV

Tg =0.5eV =4.5 eV —¢p
o = 4eV
6. NTA Ans. (3)

Y

Sol.

0 09—

Sol.

Sol.

3]
sin—
2

NTA Ans. (3)
By de-Broglie hypothesis

L
myv
h
A =
LA, v, (D)
A= E
. 2
\/V%+Vg+( 0)
h
22,2
= m \/M LR L )
m

NTA Ans. (486)

For Balmer series,

A, 5136
6561 3/16

20

7\, = —X 6561
27

2

A, = 4860 A = 486 nm




9.

Sol.

JEE (Main) 2020 Topicwise Solution of Test papers ALLEN .
NTA Ans. (3) ) dv
h dx_‘( m)‘a__ ah  h
Given, de-Broglie wavelength = mE =A Fr (mv)2 T mv? |e|Et2

10.

Sol.

11.

Sol.

12.

Sol.

Also, " > (E+AE)

E+AE
E

h ok
2

=4 = AE = 3E.

NTA Ans. (2)
Let the work function be ¢.

Again, R
* qB gqB
R;,.4°B° hc o
2m A
h RZ 2B2
Z%_% - 1.0899 eV ~ 1.leV
m
NTA Ans. 4)

1 Rydberg energy = 13.6 eV

So, ionisation energy = (13.6 Z2)eV
=9 x 13.6eV

Z=3

1

=RZ? L1 :1.09x107x9x§
A 9

2 3
A =114 nm
NTA Ans. (1)

eE
a=—

13.

Sol.

14.

Sol.

.. Correct answer (1)
Official Ans. by NTA (2)
Number of uranium atoms in 2kg

_2x6.023x10™
235
energy from one atom is 200 x 10° e.v. hence

total energy from 2 kg uranium

_2x6.023x10%°
235

x200x10°x1.6x107"]J

2 kg uranium is used in 30 days hence this
energy is recieved in 30 days hence energy
recived per second or power is

 2x6.023x10%° x200x10° x1.6x10™"
235%x30x24x3600

Power = 63.2 x 10° watt or 63.2 Mega Watt
Official Ans. by NTA (9)

Power

7=—0+CV ..... )
he _he eV
3 A, 4 e (i1)

(multiply by 4)

4hc  4hc v
37—To+e ....(ii1)
From (i) & (iii)

4hc

hc hc  4hc

A A, 3A A

0

_he _ 3he
A,

n=9
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15.

Sol.

16.
Sol.

Official Ans. by NTA (2)
In hydrogen atom,

-E
E =—"

n2

n

Where E is Ionisation Energy of H.

— For transition from (n + 1) to n, the energy
of emitted radiation is equal to the difference
in energies of levels.

AE = En+l - En

1 1
AE:EO(F—(HH)ZJ

(n+1) —nz]

n’(n+1)°

AE=hv=EO(
hv=E 2n+1

ol , N2
n4[1+1]
n

hv=E,

Official Ans. by NTA (4)
Let mass of particle = m
Let speed of e =V

= speed of particle = 5V

Debroglie wavelength A :E :L
P mv
h

=)y =—""

(A g)e mGv) (1)

h

= (o). "oV 2)
According to question
W _Me ) 878x10"
(2) Sm

m

€

S 1878x10"

_9.ax10™
5%1.878x107*
= m=9.7x 1038 kg

17. Official Ans. by NTA (1)

hc
200 nm ~¢
hc 3
500 nm

Sol. E =
1

, hc = 1240 eV-nm

On solving ¢ = 0.61 eV
Official Ans. by NTA (1)
First order decay

N(t) = Ne™

Given N(t) / N, = 9/16 = e™
Now, N(t/2) = N e™"

NW2)_ o _ o7t

NO

N(t/2) = 3/4 N,
Official Ans. by NTA (3)

18.
Sol.

19.
Sol.

Pructens — po = A 3. 33=2.3><1017kg/m3
~ volume (4/3)n;A 4m,

20. Official Ans. by NTA (4)

Sol. qAVzlsz =>v= ,/M
2 m

21. Official Ans. by NTA (1)

P nhc

1. =—
So "

n, A,

—L = =

M_1
“n, A, 5
Official Ans. by NTA (1)
Graph of V, and f given (B 5.5, 0)
hv = ¢ + eV,
aaB V,=0, v=355
= hx55x10%=¢

22.
Sol.

_6.62x107* x5.5x10"

L6210 eV=227eV
O X
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23.

Sol.

Official Ans. by NTA (1)
(m/2) Vv (m/s)  (m/2) V,
— >0 o -—> -—>
A B(lest)y (A) Vv, (B) (m/3)
Initial Final

Applying momentum conservation

m m m m
7)(\/0 +?X(0) = ?VA +_VB

VO VA VB
= t=24L
2 23 W

Since, collision is elastic (e = 1)

VB — VA
\A

e=1= = V,=V, -V, ..(2)

0

v
On solving (1) & (2) : V, =3

Now, De-Broglie wavelength of A before
collision :

Final De-Broglie wavelength :

h h
7\“: =
“my, m V, 7
5

_10h
mV

0

A0 E
2
Now AL = A, — A,

10h  2h

A= mv, mv,

8h

mv

= A\ =

= AL = 4,

option (1) is correct.

24.

Sol.

25.

Sol.

26.
Sol.

Official Ans. by NTA (10553)
Official Ans. by ALLEN (10553.14)

C

11
o

for lyman series

A=

7‘121 ¢ =c(n=owton=1)
12 o?

W C _4c

, = -
1 1 3 @=2ton=1
12 22

Ah=h, -1, =§= 304A =c=9124

for paschen series

A= 1 ¢ =9c (n=o0ton=3)
32w
C 144c¢
= = n=4ton=3
Ay i . ( )
32 42
A?\.=7\,2—7\.1=144C—9C=8£=81X912
7
= 10553.14 A
Official Ans. by NTA (3)
hc
V= —-
e Y (0

- (2]

Slope of the line in above equation and all other
terms are independent of intensity.

The graph does not change.

Official Ans. by NTA (3)

R=R e™
lnR:lnRO—M
A i T El 2
2710 T AT 6
6 5In2
kB=§:>TB= 6
2 5In2
kc=g:>TC= >
E.E.E..2.1.3
666 o

ALLEN .
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27.

Sol.

28.

Sol.

29.

Sol.

30.

Sol.

Official Ans. by NTA (51.00)
mV, =MV =p

2 2

? m
102=2—-2_ p—(l——j
2m 2M  2m{ M

LT, 1000 100

Teﬁ_: T1+T2 - 110 272909

T =9
Official Ans. by NTA (2.00)
(D

E =¢+K, ...(2)
E -E

Now from equation (2)
= 4-2.5 =4K, - K,
1.5 = 3K,

K, = 0.5¢V

Now putting This
Value in equation (2)
25 =0+ 0.5eV

Official Ans. by NTA (4)

m, .. >m,>m,

A <Ap <A,

M et

*. correct option is (4)

31.

Sol.

32.

Sol.

33.

Sol.

Official Ans. by NTA (2)
ILi+ H—>2(He)

Arn:>[mLi +mH]—2[MHe]

Energy released in 1 reaction = Amc?.
In use of 7.016 u Li energy is Amc?

Amc?

In use of 1gm Li energy is
Li

2
Amc

In use of 20 gm energy is = x20gm

Li

[(7.016+1.0079) - 2x4.0026 Ju x ¢
7.016x1.6x107* gm

x 20gm

0.0187x1.6x107" x10°
7.016x1.6x10* gm

= 0.05 x 10** ]

= 1.4 x 10*¢ kwh

[1J = 2.778 x 107 kwh]

Official Ans. by NTA (1)

Only in case-I, M, .« > M, . i.e.

total mass on reactant side is greater then that
on the product side. Hence it will only be

allowed.

% 20gmj Joule

Official Ans. by NTA (2)

/3KT
vrms = -

m
) molar mass
m — mass of one molecule (in kg) = ———
NA
de-Broglie wavelenth,
s
mv
given, v=v_
"= 2KT A h
M = 7 BKTm
6.63x107*
-3
= [3x1.38x107* x 400 x LO_B
6.023x10
—-11

a2 003X 5 39510 m

2.77
L=024 A
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34.

Sol.

Official Ans. by NTA (1)

B.E. = [Am].c?
Mexpected = ZMp + (A - Z)Mn
=50 [1.00783] + 70 [1.00867]
M__ . = 119.902199
B.E. = [50[1.00783]+70[1.00867]-119.902199 |
x 931
= 1020.56
BE 102056 .\ o

nucleon 120 = e

NLM & FRICTION

Sol.

Sol.

Sol.

NTA Ans. (1)

T

457

10g

10kg

For equilibrium,

T sin 45° = F (1)
and T cos 45° = 10g ....(2)
equation (1)/(2)

we get F = 10g = 100 N
Official Ans. by NTA (3)

10O
m%S\“ B

Apply work energy theorem

mgsind (AC + 2AC) — umg cosbAC = 0
p = 3tan0

Official Ans. by NTA (346)

4.

Sol.

ALLEN .

a, = g(sin® + p cosO)

\£

.lvhzi(&j&
-2 "a, 2\ 2 /{2a,

=3sin®=5pcos 6

LB =+3/5

Official Ans. by NTA (4)

For balancing mgsin® = f
mgsinf = pmgcoso

tanf = p

tan® = —
an 4

h =E=0.2m
5

". correct option is (4)
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PRINCIPAL OF COMUNICATION

1. Official Ans. by NTA (3)

Official Ans. by ALLEN

(Close Option is 3 Amax. = 8, Amin. = 2)
Sol. V_ = 5(14+0.6 cos 6280t) sin (2 x 10%)
V.. = [5+3cos 6820t] sin (21 x 10%)
Vi =5+3=8

VminA=5_3=2

ROTATIONAL MECHANICS

1. NTA Ans. (3)

2
\% 3,

Sol. mgh =%rnv2 +%><lmr2 X— =—mv

2
r

4
u=,|—gh
38

v
O=—
r

2. NTA Ans. (2)

Sol. m—+m— = mk?

3. NTA Ans. (1)

Sol.

dr

dI = dmr?
dIl = o2nr dr 12
dl =2n(A + Br) * dr

fdr= 2nj;(Ar3 +Br*)dr

I =2na’ (é+B—9)
4 5

4.

Sol.

Sol.

NTA Ans. (75)

1

4 =p =
0 H 2b+a

0.8b + 0.4a =a
0.8b=06a

a 4
NTA Ans. (2)

N\
~
8

(

NN

vA2
_"

<
~
5

A
<459

me”

Let angular velocity of the system after collision
be .

By conservation of angular momentum about
the hinge :

o35 (5| e

On solving

w:ﬂ(zj

7 \/
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6.

Sol.

Sol.

Sol.

Sol.

NTA Ans. (1)
m = 0.5 kg, v=>5cm/s

: . 1L - 1.5
KE in rolling = Emv +EIco

2
= lmv2 (1 +K—j
2 R?

=875x10*]
NTA Ans. (1)
From parallel axis theorem

2 2
2 d d 13
I =3x —M(—J +M(—j =" Md>
‘ {5 2 NE) 10

=£Md2+Md2

10

23, I, _13
=ToMd I, 23

NTA Ans. (15.00)

ﬁPE. =0

From mechanical energy conservation,
U +K =U +K,

= mg%sin?)O" +0=0 +%I(x)2

Lo g L m
X = x—+0=0+ - x ——
= mex5 x5 2 3

= =3—2g:>0)=\/B

~n=15
NTA Ans. (2)

hl m,

by using work energy theorem

10.

Sol.

11.

Sol.

Wg = AKE

m, —m ghzl m, +m V2+ll(x)2
1 2 2 1 2 2

(m1 —mz)gh =%(m1 +m2)((x)R)2 +%Ioo2

2

(m1 —mz)gh =0)7[(m1 +m2)R2 +I]

m1+m2)R2+I

.. Correct answer (2)
Official Ans. by NTA (4)

T,4 AT,
«20cm . 50cm
A < > B
v v 25¢cm
mg 2mg

T3 = 0 (torque about point B is zero)
(T,) x 100 — (mg) x 50 - 2mg) x 25 =0
100 T, = 100 mg

T,=1mg

Official Ans. by NTA (4)

&
<

v

X
x=yR*~(R-a)’

Fzmg3

2
R-a
F=mg,|1-
£ ( R )

= minimum value of force to pull

¢

ALLEN .
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12. Official Ans. by NTA (4) 14. Official Ans. by NTA (2)
Sol. + Both discs are rotating in same sense Sol. Angular momentum conservation
+ Angular momentum conserved for the system 2
ie. L ,+L,=Lg, mvl =——o+ml’o
Lo, + Lo, =1, + L),
0.1x10+0.2x5 =(0.1+0.2) x o 1x6x1 18
=>m= 3 =—
20 ‘1 5
W, = ? 3
+ Kinetic energy of combined disc system Now using energy consevation
2
1 1 [ 1
:»E(Ilnz)m? 2(M 3}0 +—(ml*)o’
20 = (m+M)r,  (1-cos0)
=—(O 1+0.2). ( j
MI
ml+—
_ 03400 120 20 = (m+M)| —2— |g(1 - cos6)
—_— X —=—=— m+M

279 18 3
13. Official Ans. by NTA (3)

2
Al EW (ﬁ] =20(1 - cos0)
- 6 \5

Sol. " 18 3

=1-cosO=—x—
5 20

cos9=1—2

J 50
0056—2 o

50 = 0=63

as mass is constant = m = pV = constant 15. Official Ans. by NTA (9)

V = constant Sol. L. =L,
m’Rl = constant = R?L = constant 2 2
80R* +—200R o=|0+ 200R o,
or1 R =0 2 ?
dR 7 2) 180w, = 100w,
. o, = 1.8w,=1.8 x5
From equation (1) = 9 rpm
dl [2R oL dL] 16. Official Ans. by NTA (2)
—=M +—x—|=
dR 4 12 dr
R L dL
5 6 R Sol.
- dL . i
Substituting value of R from eqution (2) v=mg
F, = mo’ £sin 0
R L[—2Lj 2
—+—|—|=0
2 6\ R 2

®*sinOcosO

mgﬁsine - mo’ £sin 6£cos@ =
2 2 2

— e = _ = |= 3 g ..
2 3R R 2 COS@—E@ ..... (>i1)
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17.

Sol.

18.

Sol.

Official Ans. by NTA (25)

X
E
a/ZE
[
E 2 G

Official Ans. by NTA (11)
Let side of triangle is a and mass is m

MOI of plate ABC about centroid

2 2
poml(a ) g]oma
"3 Hzﬁ J J 12
triangle ADE is also an equilateral triangle of
side a/2.

Let moment of inertia of triangular plate ADE
about it's centroid (G") is I, and mass is m,

__m_V3(a)'_m
1" 32 42 4
4
_ m ﬁ_maz
4x12 4 192
a
3

a

a a
distance GG' = N 2\/5—2\/5
so MOI of part ADE about centroid G is

2 aZ

12

ma

2
a
= — =—+

m
T

19.

Sol.

20.

Sol.

B 5ma’
192

now MOI of remaining part

ma’ B 5ma’ B 11ma’ B 111,

12 192 12x16 16
- N=11

Official Ans. by NTA (20)

>
— <>
| )~ q

B

Hil:

MR?

Let moment of inertia of bigger disc is I = 5

= MOI of small disc I, = > 4

by angular momentum conservation

I I 4o,
lo, + Z(O)=IQ)2+ Zco2:>0)2= I

1
initial kinetic energy K, = EIOJf

final kinetic energy K,

2
=l I+l 4o, 2110)12 4
2 4 )5 2 5

12475 100 =120%

Ki =% 1 100% =
Kl

P% =

Official Ans. by NTA (2)

I =
2 2
I oc R*
L_R_1
I, R} 16
R _1
"R, 2

ALLEN .
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21. Official Ans. by NTA (4) 23. Official Ans. by NTA (195)
o' Sol. T=(L -1 )xF
/|1 o
Q 40c =[(4i+3j-k)-(1+2j+k)]xF
............ \ 80 cm

Sol.

22,

Sol.

<—60cm —>

Rectangular sheet

M M
I = E[ﬁ +B2]=E [80% +607]

Iy =1+ Md? {parallel axis theorem}

_M 2 2 2
_12[80 +60 ]+M[50]
I, M/I12[80°+60°] 1
Io %[802+602]+M[50]z 4

Official Ans. by NTA (3)

C)/-» 31
e

By anglar momentum conservation

., ®
ol +3Ix0=4I0' = ® :Z

1
(KE), = 510)2
1 o) I’
(KE), = EX 41) x Z = 2
AKE iI ?
= 3 [0
_ AKE éIof 3
fractional loss = KEI = 1 =
710\)2 4
2

:(3l+3—2l§)x(l+2}+31§)

i j k
t=(3 1 2
1 2 3

=7i-11j+5k
7| =+/195
24. Official Ans. by NTA (20.00)

Sol. 0
M, L)

mo—»v

Before collision  After collision

2

L +mL2jco

09x1?

0.1x80x1=[ +0.1><12jco

rad
o =20rad—
sec
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25. Official Ans. by NTA (1) 27. Official Ans. by NTA (4)
N dm
sol. | I |
>
X dx
H L
I= J-erm = J-xzkdx = I= J‘szo (1 +—de
0
Sol.
L X3
I= 7‘0." x* +— |dx
0 L
R !
| R
Area = an@an(\/Hz +R2) I=l{§+7}
dh 7L
Area of element dA = 2nrd/ = =27r [=——2 ..(1)
cos 0 12
f element dm M __, Zudb M .de jx (1 jd
mass of elemen = = | andx = +2 |dx
nRyVH? +R?>  cos0 . .0
2Mh tan 6dh 3L
dm = — (here r = h tan0) Mzko(L"'_J:?‘o_
RVH”™ +R” cos6 2
2 2 2 ..
Izj(dm)rz _ h-tan- 0 2_m htan© dh EMZ(ML) (i)
cos0 R JR2+H?
N 7(2 » IML?
oM wn’e Y MR’H* From (i) & (i) Izﬁ(gMJL =
= jh dh = 18
cosOR \R? +H? 5 2RH’VR? + H?cos0 Ans. (4)
R TTE e SEMICONDUCTOR
- == 1.  Official Ans. by NTA (2)
2 2 2
2VRT+H xH 2. Official Ans. by NTA (2)
26. Official Ans. by NTA (2) oo
- A
Sol. W D
S L 10k :
—4'm Ly 10KOZ %mm
B
/ "," V
- 10kQ , Vs v
/Y/h‘ - 10 kQ %10 kQ
2 0 0B 0
2
Izm(O)2 +m L x2+m(\/§€)
NG) 30-V, 0-V, 0-V,
TR
2
_2mE L me? = 3me?
A
Angular momentum L = Io 10
= 3m/l*® V,=10V
*
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3. Official Ans. by NTA (3) 7. Official Ans. by NTA (1)
Sol. For (A)
A[B|Y +, -
+| |=
0101 i | | -
1100
Sol. = .
0|10 R EE Z
1110 T —
4. Official Ans. by NTA (2) No current flows
—_— Hence Q, = CV
Sol. Y = ABA For (B)
= AB+A e
+ |=
=0+0 s
=0 |
: R S
5. Official Ans. by NTA (12.00) ya
DA Bay H
12.7V \
.V —¢
Sol. 'TRE
ov q=CVe K¢
Diode D, is forward biased and D, is reverse att=CR
biased. cv
_ -1~V
.V, =127-0.7 = 12V. Qy =CVe ==
6. Official Ans. by NTA (3) .. Correct answer (1)
8. Official Ans. by NTA (12.00)
100 ALLEN Ans. (40.00)
50 £2000
T 4V
100 12v £2000
) Sol. 33—
Sol. ! % 8V
4
AW || 4
50 9V Current in circuit = 200 ZE
9 9 So power dissipited in each diode = VI
e U— 1
(5+10+5+10) 30 S Ux— W Z 40 x 10 mW
100
- Correct answer (3) .. Correct answer 40
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Official Ans. by NTA (3)

9.

Sol.

10.

Sol.

11.

Sol.

12.

Sol.

Z=P+R)
Z={P+PQ)
Z=(P1+Q))

Z =(P) [Using Identity (1+A) =1]

Z =(AB)
Z = AB
Truth table for Z = AB

A|B |Z
110 {0
010 1|0
1|1 |1

Official Ans. by NTA (1)

0.5V R

10 mA 4

1
15V

15-05-Rx10x103=0
R =100 Q
Official Ans. by NTA (3)

AE =£=3.1€V
re

Official Ans. by NTA (2)

As there are two zener diodes in reverse
polarity so if one is in forward bias the other
will be in reverse bias and above 6V the reverse
bias will too be in conduction mode. Therefore
when voltage is more than 6V the output will
be constant. And when it is less than 6V it will
follow the input voltage so correct answer is
two.

13.

Sol.

14.

Sol.

15.

Sol.

Official Ans. by NTA (1)

—o—=—oo—o| >
——o—o—oo|W
sl el ololol Ne)
—0o000000

Official Ans. by NTA (1)
I-V characteristic of a photodiode is as follows:

mA

>V

Reverse
bias

HA
On increasing the potential difference the
current first increases and then attains a
saturation.
Official Ans. by NTA (4)
Official Ans. by ALLEN (2)
Till input voltage Reaches 4V No zener is in
Breakdown Region So V=V, Then Now when
V, changes between 4V to 6V One Zener with
4V will Breakdown are P.D. across This zener
will become constant and Remaining Potential
will drop. acro
Resistance in series with 4V Zener.
Now current in circuit increases Abruptly and
source must have an internal resistance due to
which. Some potential will get drop across the
source also so correct graph between V and t.
will be

V(J
6V

4v [+

t

We have to Assume some resistance in series
with source.

ALLEN .
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16.

Sol.

17.

Sol.

Official Ans. by NTA (3)

Official Ans. by ALLEN None (Approx Ans

can be 2)

v

<
—_
—_
—_
S
—_
—_
—_

v

Official Ans. by NTA (150.00)
AL, = (30 - 20) = 10pA
Al = (45 -3) mA = 1.5mA

p = Al _LSmA_ s,
AL, 10pA
B. =150

SIMPLE HARMONIC MOTION

1.

Sol.

Official Ans. by NTA (4)
(A) F=ma a=-0X
at T displacement zero (x = 0), soa =0

F=0
B)att=T displacement (x) = A
X maximum, So acceleration is maximum.

© V=oVvA?-x?

Vo atx=0
Vmax = AQ)

T
att:z, x=0, SoV,_,.

(D) KE = PE

(So not possible)

2.

Sol.

Sol.

Sol.

Official Ans. by NTA (4)
At equilibrium position
V, =0,A= EA

m
K

V=nA'= |—A!
m
2

Al="2
NG

Official Ans. by NTA (1)
/Axis of rotation\l

(1) (i)
Moment of inertia in case (i) is I,
Moment of inertia in case (ii) is I,
I, = 2MR?

[ = 3 MR2
292

— 27
' Mgd
T _ L _
TZ IZ

Official Ans. by NTA (2)

y =y sin‘ot
Yo Yo Yo
==2(1-cos2mt —=t=—=2cos2mt
y=5( ) =Y )
Amplitude : %
Y= Y2
equilibrium
Yo_mg oo (Ko |22
2 K m Yo
-
2y,
Ans. (2)
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UNIT & DIMENSION

Sol.

Sol.

Sol.

Sol.

NTA Ans. (1)
Magnetic energy stored per unit volume is

B2
2y,
NTA Ans. (BONUS)

= Dimension is ML T2

Vo= h*c’G”A"

2m-2
ML T — (MLZT*I)X(LT*I )y (M71L3T72)Z AW

=w=-1
x-z=1
2x +y +3x =2
-X-y-2z=-3

x=0
z=-1

2x0+y+3x-1=2

y=5 =V,=hG'A"
So Bonus

NTA Ans. (3)

[h] = MIL2T-!

[C]=LIT-!

[G] = M-IL3T-2

= \/MleTl x T~
- M 'UT?

Official Ans. by NTA (1)

Y = FrAYV*

M'L-'T = [MLT?]*[L?P[LT ']

M'LIT-2 = [M]¥[L]*2+[T]2**

comparing power of ML and T

x = 1...(1)

X+2y+z=-1..2)

2x -z =-2..03)

after solving

= MIL2T-2

x=1
y=-1
z=0
Y = FA'VO

S.

Sol.

Sol.

Sol.

Sol.

Official Ans. by NTA (2)
Let [E] = [P]* [AP [TF
ML?*T? = [MLT']* [L?] [T]
ML2T2 = M* Lx*2y Tx+
—->x=1

2> Xx+2y=2

1+2y=2
1
=3
> =xX+z=-2
-1+z=-2
z=-1
[E] = [PA"2 T

Official Ans. by NTA (4)

Official Ans. by NTA (3)

IFV?
X = 7
WL

[ML2][MLT2][LT']?

[x]'= [ML2T2][L]*
[x] = [ML'T]

E
[Energy density] = {—}
v
ML’ T
= [ML-'T]

Same as x
Official Ans. by NTA (2)

1 )
- =speed = [x]=[LT ]
X VHogo
= £ speed = [yl=[L'T]
y= 5 =speed = [yl=
t 0 g
=L =T
2= RC 1 [z] = ]

So, X, y, z all have the same dimensions.

ALLEN .
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WAVE MOTION

Sol.

Sol.

Sol.

NTA Ans. (3)

_[16x10" x107° x A/
m 6x107
!

:8100X3x10'8 _ A/

NTA Ans. (4)

Hfi

Observer v,

( : )
v, = v
1 cC—V 0
( 3 )
v, = v
2 c+v/) 0

beat frequency = v, — v,

1 1
=cv, -
C—V c+V
2
=CVO(C+\Z/ c:—v)_ 2evyv
ciov CZ_VZ

_2evgv o 2vyv
~ B =" =2
c c

2x1400x v
= __ =2

350
1

=v="_m/s

NTA Ans.
s
p

Vgas _ [ Pair Vgas 1
= = ==
Vair pgas 300 \/5

300
gas ﬁ Voas = 150\/5

(106.00 to 107.20)

Ve 15082 _ 7
20 2
= An = 106.06 Hz

Now N, —n; =

4.

Sol.

Sol.

Sol.

Sol.

NTA Ans. (2)

Velocity of transverse wave V oc /T

\Y% T
V—>E =>T—>T=—

4
4

T = w=5.15x103N

NTA Ans. (1)

Let amplitude of each wave is A.
Resultant wave equation

T T
= A sin ot + A sin [wt—zj + A sin [cot+zj
= Asin ot + /2 A sin ot

= (\/5 + I)Asincot

Resultant wave amplitude = (\/5 +1)A

as [oc A2

2
()
0
[=5.81,
NTA Ans. (4)
= 420
2/
(n +1)v
=490
2/
> =70
2/
,/ = \/90><103
140 140 6><10 140
€=@=2.142
140

*. Correct answer (4)
Official Ans. by NTA (3)

1T
20
For identical string / and p will be same

focﬁ

450 _ [T
300 T

f:




JEE (Main) 2020 Topicwise Solution of Test papers

8. Official Ans. by NTA (35.00)

L kg 9x10”°
Sol. p,..= 9x107° = kg/m’
pwnre Cm3 10—6 g
= 9000 kg/m?
(A =CSA of wire)

_ 10 2 Al"" ~~~~~~~~~~~~~~~~~ |B
(Y =9 x 10'“ Nm?) | =1m |
(Strain=4.9 x 10%)

A
:>L:1m=E:>X=2m
>v=fA= \/E =fA
u
T/A
Where Y = / — = T =Y.A.strain
strain
9. Official Ans. by NTA (2)
Sol. VoA T, =8¢
T, =2¢g
T,
(12m, 6kg)
VA
V, A&, A=6cm (T,
2 kg
V. T
A, ==k, =, = x),
V, T

1 1

= 8—gk1=2><6=1201rn
2g

10. Official Ans. by NTA (4)
Sol. GivenTtoC 1.5 m
CtoC 5m

A
TtoC=(2n1+l)E
Cto C=nA
Ls_@n+D _
5 2n,
n=1n=5->A=1
n=4n=15->A=1/3
n=7,n=25->A=1/5

3n, =10n, +5

11.

Sol.

12.

Sol.

13.

Sol.

Official Ans. by NTA (1)

330140
f=1330-v,

330+ (330,00
L=1"330 ) 330-v,

330 + v,
_ 2228 |40
490 = [330—VBJ

7 330+vg
6 330-vg

= %x% ~ 91 km / hr
Official Ans. by NTA (3)
=>A=2(,-1)=2x245-17)
=2x75=15cm

&v=FfA =330=Ax 15 x 1072

L 330 100 1100100

15
— 2200 Hz
Official Ans. by NTA (2)

Ap = BKS,

(O]
= pV2 X ;Xso
Ap

=S, = ove

10
KR———m
1x300x1000

1

= —mm =

= mm
30 100

ALLEN .
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14. Official Ans. by NTA (2) 16. Official Ans. by NTA (4)
¢’.
D
Sol. Sol. ) \Q
v
Initially S,L. = 2m v
2 fobserved = [$j fO
SIL = 22 +(3 / 2) Vsound _Vcose
5 initially 6 will be less = cos® more
SL= E =25m " L eea More, then it will decrease.
Ax=SL-SL=05m - Ans. (4)
A WAVE OPTICS
Sosince A=1m .. Ax= =
2 1. NTA Ans. (4)
So while listener moves away from S,
Then, Ax (= S|L — S L) increases Sol. sin® :ﬁ
and hence, at Ax = A first maxima will appear. Q
Ax=A=SL-SL 7
1=d-2=d=3m sin 60° = —
15. Official Ans. by NTA (4) ©
Sol —>V SiHGIZ&ZT:;
ol. I;l s ®
VC
0, =25°
v 2. NTA Ans. (1)
f, = frequency heard by wall = f, = >
‘ Vs = Ve I0 I0 2
‘ Sol. E=I=—><cos 0
f, = frequency heard by driver after reflection
from wall 1
cos6 = 5
Vo4V, Vi +V,
A V,—V, m
I0
f_2 — Vs — Ve IO 1_0
fo vitve 2
ﬁ: Vs — Ve 0 = 63.44°
44 v +v, angle rotated = 90 — 63.44° = 26.56°
12(v, + v) = 11(v, = V) Closest is 1.
23v =, 3. NTA Ans. (2)
v, 345 DA 1.5x589x10”
=—=—=15m/s i ; - PR
Ve= 537 3 Sol. Finge width, B = 1 0.15%10°
15%18 =59 x%x 107 m
=—5 = 54 km/hr - 59 mm




4.

Sol.

I JEE (Main) 2020 Topicwise Solution of Test papers ALLEN .
NTA Ans. (4) _ nDA
A d
I =1, cos? (Td)j
aoyd _ 1.27x107x10™ 5
I ,(Ad DL 1x632.8x10”
_0 T o8 B3 Path difference Ax = nk
=2 X 632.8 nm
@X& = 1265.6 nm

l:cosz A8 = 1.27 pm

1, 2

Sol.

Sol.

I
i=cos2 [E) — —=0.853
I, 8 I,
NTA Ans. (3)
Let distance is x then
1.22A
d0=——- (D = diameter)
D
x 1.22A i
E :T (d = distance between earth & moon)
-10 8
. 1.22x (5500 %1077 ) x (4 x10%) —5368m
5
most appropriate is 60m.
NTA Ans. (1)
Direction of polarisation _f — g
. o eon it
Direction of propagation =ExB= —2
o 14
ExB=—=
NG
L]
B=——=
2

Correct answer (1)
Official Ans. by NTA (1)

Sol.

Sol.

10.

Sol.

11.
Sol.

Official Ans. by NTA (1)

Let the length of segment is " g "
Let N is the no. of fringes in " ¢ "
and w is fringe width.

— We can write

Nw=y

N[%) =4

NA, = Nyh,

16 x 700 = N, x 400

N, =28

Official Ans. by NTA (4)

0
AeO = [& X @j
d =«
=0.57°
Official Ans. by NTA (1)

Official Ans. by NTA (3)
Intensity, I = 3.3 Wm™

Area, A =3 x 104 m®
Angular speed, ® = 31.4 rad/s

1. : .
" <Ccos*0> = - inone time period

1
.. Average energy = [ A X 3

_(33)3x107Y
- 2
=5x107"J
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12.

Sol.

13.

Sol.

14.

Sol.

Official Ans. by NTA (200)
Official Ans. by ALLEN (198)

Condition for minimum,
dsin® = nA

3 sin6=n—k<l
d

d 6x107°
<—=—
A 6x107
Total number of minima on one side
=99

Total number of minima = 198

=100

Correct Answer is 198
Official Ans. by NTA (50.00)

2dsinO=A = h
2mE
2100 N3 _ 0010
2 2mE

1 664x10*
2 9.1x107' x3x1.6x107"

Official Ans. by NTA (4)

=50.47

For (A)
e S
P \ s % :A
d
Xp—Xo = (d +2.5) - (d-2.5)
=5m

2 (ax)= 2% (s)

A¢ due to path difference = .

i
2

At A, Q is ahead of P by path, as wave emitted
by Q reaches before wave emitted by P.

Total phase difference at A

15.

Sol.

T

T
=7 (due to P being ahead of Q by 90°)

=0

I, =1 + 1, + 2T, /I, cosAd
=I+I+2\/f\/icos(0)

=41
For C

Xo—Xp=5m
¢ 2n
A¢ due to path difference =7(AX)

27 T
003

Total phase difference at C = —+—-=m=

| a
| a

L, =1+, +21 I, cos(A})
=I+I+2\/f\/icos(n) =0

For B

Xp = Xo = 0,

T
A$=— (Due to P being ahead of Q by 90°)

I, =I+I+2\ﬁ\ﬁcos§ =21

L:I;:I.=41:21:0
=2:1:0

". correct option is (4)
Official Ans. by NTA (9.00)
I =k

I=1,=K/4

Ax=M6 = A = 1/3

I[=1+1+ 21, cosd




1.

Sol.

Sol.

Sol.

I JEE (Main) 2020 Topicwise Solution of Test papers ALLEN .

WORK POWER ENERGY 4. NTA Ans. (2)

NTA Ans. (3) ]

T . Sol. W= j F.df
0 1
lift W= .!.—xdx + ?[ydy
|
L2 o
l ‘l' w="2| + L

2000g 2 2

Let elevator is moving upward with constant __ ﬁ_ ﬁ " E_O_Z
speed V. 2 2 2 2
Tension in cable W=1J

T'=2000 g + f, = 2000 + 4000 5. Official Ans. by NTA (150)
T = 24000 N

1
Power P =TV Sol. W _= Emv2 =mgh
= 60 x 746 = (24000) V
F(S) = mgh
_60x746 | ¢es ~ 1.9 mis. F(0.2) = (0.15) (10) (20)
24000

NTA Ans. (10) F= 150N

Mechanical energy conservation between 6. Official Ans. by NTA (3)

A &P

Sol. %szcost:Kthzlm\/z
O dE 2

U, + K K, + U,

3
mgx2=mgx1+K, /2Pt —..S —Pgtz
K, =mgx1=101J.

NTA Ans. (3) 7. Official Ans. by NTA (2)
Sol. F=200N for0<x <15
T
100
T =200—E(X—15) for 15<x<30

“ Y6000
9200

6800

elevater moving with constant speed hence
T = 6800 + 9200 + 6000

T =22000 N

power = T-v = 22000 x 3

= 66000 W

= IF dX
15 30 100
_ I2Ode+I(3OO—Fx)dx
15

=200 x 15 + 300 x 15 — 5

= 3000 + 4500 — 2250
= 52501

100 (307 -15%)
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8.  Official Ans. by NTA (18.00)

P = constant
u=20
Sol. 4+—>V
x=0 x=0
P = mav
mﬁV=P
dt
v P t
Ivdv=—jdt
0 0

%z Etlﬂ

dt m

X t

Idx - ,/2—P It”z dt

0 m 0

<= |2P " _ 2P 20

m 3/2 m 3

,ZXI ><z><93/2
2 3

2 27 =18
=X =]
3

9.

Sol.

10.

Sol.

Official Ans. by NTA (3)

U=——+—
r6 r12

_du__
dr
_6A 3 12B

7 13
T T

F= (A(—6r'7))+B(—12r'13)

0

6A 1 2B)
—_— == —
2B rf A

2B)"* A B
Ulr=|22| |=- +
A 2B/A  4B?/A>

_A2 A2 _A2
= 4+ —=
2B 4B 4B
Official Ans. by NTA (3)
dv, k
=—vV
dd m "’
, _k,
d m °
dv Vv
_ Y __x _
dv. v, = Ivydvy = vadvx
vi=v:+C

2
y
2 2

Vv, —V, =constant

Option (3)

L 2 A~ ko » A
vxa=(v i +vyJ)><;(vy1 +v.])

= (vi - vi)klz
m

= Constant
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IMPORTANT NOTES

ALLEN .
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