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FINAL JEE-MAIN EXAMINATION - JANUARY, 2020
Held On Wednesday, 8 January 2020
TIME :9:30 AM to 12 : 30 PM

1. Find magnetic field at O.
O R g1 &3 91d fford |

5o o) ok + B 6

Mol [sin90°-sin45°|® + “OI Ay | (sind5° + 5in90°) ®

47R 47TR
— Kol 1 Mol | Kol | 1
4nR{ JE} R nR{JT }@

_ Mol LI S B ® :H—Oi[\/i+2n]© _ Ml 1 ®
T 4nR| JE V2 4nR 2nR| 2

JEE Exam Solution www.esaral.com



https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle

User
Typewritten text
FINAL JEE-MAIN EXAMINATION - JANUARY, 2020
Held On Wednesday, 8 January 2020
TIME : 9 : 30 AM to 12 : 30 PM



Y
esa ral JEE | NEET | Clas 8 - 10 Download eSaral APP [

2. Position of particle as a function of time is given as F:coswthsinmtj. Choose correct statement
about r,v and a where v and a are velocity and acceleration of particle at time t.
(1) v is perpendicularto r and a is towards origin
(2) v and a are perpendicular to r
(3) Vv is parallel to r and a parallelto r .
(4) v is perpendicularto r and a is away from origin.
foef) ®or & Rafy ¥9g @ U=l § F=cosoti +sinetj ¥ & STA &1 1,V @1 a8 & IR § & DU
| TE v AT 2, t FHT W B B I qAT @R E |
()V , T & oaq & T a 4o g & «F 2|
(2) Vv @M a, r & oEaq Bl
@)V, T PIIR S TN &, 1 ® TR 2|
(4) v, r oFEaq & 9T a @ faen qo g 9 R B WS T

Ans. (1)
Sol. T = cosoti+sinofj
V= dr_ o(—sinoti + cosofj)
dt
a= ?j_\tl = —w?(coswti + sinotj)
a=-o°f .. a is antiparallel to r

a, r @ ufy IR 2|
V.T = (-sinot cosot + coswt sinet) = 0
0 31T vV

Lr

[72]

3. A Carnot engine, having an efficiency of n = 1/10 as heat engine, is used as a refrigerator. If the work
done on the system is 10 J, the amount of energy absorbed from the reservoir at lower temperature is
UH HrAC gor RT®! q&ar n = 1/10 S 79719 dI g&al 7, MfBoRex & U § ya fear oran g1 afs

e ur foan 1 S 10 5[ B, 99 KA AYHM RGOS A AT S B AT B |

(1)99J (2)90J 3)1J (4) 100 J
Ans. 2
Sol. For Carnot engine using as refrigerator

HMIe goid Bl IfhoRer A 9y 7T wRT B forg

w-aq, [L-1J
T2
Itisgivenﬁ?lTTrﬂT%\'|n=i = n= _ I = L_9
10 T, T, 10
So, 3T Q2 =90 J (asW=10J)
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Sol.

Sol.

Ans.

Ans.

Two uniformly charged solid spheres are such that E; is electric field at surface of 15t sphere due to
itself. E; is electric field at surface of 2" sphere due to itself. rq, rp are radius of 1st and 2" sphere

respectively. If & I then ratio of potential at the surface of spheres 15t and 2" due to their self
2 D
charges is :

3 FEEY ARG I Ml B [AE W ITb TR B AW B HRO fIgd &F s Eq 91 Eo B, IR
Ei N g o o <l & omiwi & sro el W Regd fvdl w1 o e |

E, 1
r r 2 r r 2
(1) & (2) [—1] (3) 2 (4) [i]
P P Iy I
(2)
E_n
E, - P

2
Vi _Eno_non_(n
Vo Eorp 1o (R
Output at terminal Y of given logic circuit.

fer R aifbe aRuy & o, RR Y W forfa 99 2|
A=1

B=0

(M1
(20
(3) Not determine
1 T8 PR qhd
(4) Oscillating between 0 and 1
0T 1 & d g § Srel= B |
(2)
Y=ABeA
= AB+A
= AB+A
=0+0
=0

JEE Exam Solution www.esaral.com



https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle


Y
esa ral JEE | NEET | Clas 8 - 10 Download eSaral APP [

6. Velocity of a wave in a wire is v when tension in it is 2.06 x 10* N. Find value of tension in wire when

. \)
velocity of wave becomeE.

ﬁﬂﬁﬁ?ﬁﬁﬁmﬁﬂ’\iﬁiﬁaﬁiﬂﬁﬁV?,HHE@WH2.06X1O4N§I?ﬂ%{«_‘l’\i"'la'ﬂiﬂﬂﬁ%ﬁ
S @ dR § o991 sid fRfT |

(1)5.15 x 103 N (2)8.24 x 10* N (3) 6 x 10* (4)5.15 x 10* N
Ans. (1)
Sol. V o ﬁ
v, [T, v 2.06 x10*
= —_—= — = =
Vo T, (v/2) T
4
= 7= 206100\ 6515 104N

7. n mole of He and 2n mole of O is mixed in a container. Then (C—PJ will be
mix

\Y

\Y

He @& n il 92 O, & 2n 9 T g | fafdd o wirg & (C—PJ ST BRI |

M= R (3)
Ans. (1)

1
@) 7

—_—
w
N
~
W=

Sol. Ymix =

5+14 _19
3+10 13

8. A uniform solid sphere of radius R has a cavity of radius 1m cut from it if centre of mass of the system
lies at the periphery of the cavity then
T WU R Boan & o9 Ml § RErgar 1m e 6 gfeer suRea & s9 e &1 goad o=

TRewr @ Ry W IuRerd & o

(1) (RP+R + 1) (2-R)
(3) (R2=R +1) (2-R)
Ans. (1)

1 n
-
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Sol.

Ans.

:(H:(Z—R) (R=1)

R-1)  _
R-1RZ+R+1)
(R2+R+1)(2-R)=1

2-R

Alternative:

Mremaining (2 — R) = Meavity (1 — R)
=  (R-1%(2-R)=13[R-1]
=  (RR+R+1)(2-R)=1

A solid sphere of mass m=500gm is rolling without slipping on a horizontal surface. Find kinetic energy
of a sphere if velocity of centre of mass is 5 cm/sec.

m= 500gm &1 Y& 319 el afost adg W fa gdor & et 1 o= 8 2| afs oW &= &1 99 5
cm/sec B, @ el B TS SHoft s By |

(1) %MO“‘J ) 34—5x10—4J (3) 35%104J (4) 35%10-3J

(2)

’ V=5cm/sec

K.E. of the sphere = Translational K.E + Rotational K.E.
Mt B TSt Sl = RIFRE K.E + goi KE.

2
= %mv2(1 +%] K = Radius of gyration goi= f3sar

11 (5V(, 2
— X=X 1+—
2 2 100 5
35 1074

4
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10. Two liquid columns of same height 5m and densities p and 2p are filled in a container of uniform cross
sectional area. Then ratio of force exerted by the liquid on upper half of the wall to lower half of the wall
is.

AHRY TR I ATHe & UH U H 5m B FHH Hdls aF p A 2p B &l a9 &FH g| O wai §RI
et H R qm 31e MEel! AR R A T Tl BT AFUT A1 BT |

ool
o]

1 1 1 2
1) — 2) — 3) — 4) =
(1) 7 (2) > (3) 3 (4) 3
Ans. (1)
Sol.
—»P=0
(PP
=P2=pg5
—> F, =(P3 ;Pz]A
> P3=pg5 + 2pg5
F_1
F, 4
11. Two square plates of side 'a' are arranged as shown in the figure. The minimum separation between

plates is 'd' and one of the plate is inclined at small angle o with plane parallel to another plate. The
capacitance of capacitor is (given a is very small)

f W o & IgAR Yol 'a' B A FMHR ©c FaRyd & T8 T | wiel & §9 @ JAaH g0 d 7 3R
TP I GO T B FAMTR Y@ H BIT P o W FH & 39 AERT 91 ariar 8 |

Ans. 1
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Sol.
_oa
2d
12. In YDSE path difference at a point on screen is % Find ratio of intensity at this point with maximum
intensity.
A @ fge Rere 7 3 od w® Red el fag R ugem arell = & §9 va=R %%lwﬁs@tﬁ
gHTe B adr iR Affdad Mad $1 U 81 |
(1) 0.853 (2) 0. 533 (3) 0.234 (4) 0.123
Ans. (1)
Sol. 1=1;cos? (A—(bj
2
I 2—nxAX I
— =cos? |2 | =cos? (EJ; — =0.853
13. In the given circuit switch is closed at t = 0. The charge flown in time t = Tc (where Tc¢ is time constant).
R T oRuy # t=0 R Rag o< foar 1 ® 99 t = Te (T8l Tc 999 ReRi® g 1) 99T H yo1fad &1ae
B |
R L
~AWAN— 00—
/e [,
I 1
€
L L SL(1_;) L
€ € €
— 2) — 3 4) —
) o @ = () —x ) 2
Ans. (1)
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TC
Sol. = |idt
!
TC
-t/ T,
€ e ' ¢ € _
=t | =—TC+TCe1—TC]
Te 0
_&eg 1 L . _ &L
= &l : =
R e R R?
14. A particle is dropped from height h = 100 m, from surface of a planet. If in last % sec of its journey it
covers 19 m. Then value of acceleration due to gravity that planet is :
! 72 & Ga8 ¥ h =100 m & SAE IV TH HU BIST AT 2| U IHT & 3rf<aA %W@’ﬁ19m
T T BRA B | 39 U8 W [HAIT RO B AN B |
(1) 8 m/s? 2) % ms? 3) % ms? (4) 2 m/s?
Ans. (1)
Sol.
V (m/s)
y N
eu=0 :
4
7
v 4
¥ //g
- : / .
h=100m %
t 7/
4 /,
HV 2 )
S >t(s
(0,0) -5t ©
Area of shaded trapezium
BTG 9T &1 S3hd
1
t——+t
:M xl:‘]g (1)
2 2
1
—gt° =100 ....(2
59 (2)
[200
=>t= |—
g
g[Qt—l}:76 e LV9 |
2 g 2
g =8 m/s?
. 8
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15. A charge particle of mass m and charge q is released from rest in uniform electric field. Its graph
between velocity (v) and distance travelled (x) will be :

T FAM 9gd &9 H TS AT q RIS G091 m g BIST 1 © | 39 §R1 gel T 4 (x) 3R I (v)

3 g A% BN
Va Va
(1) (2)
=X =X
Va Va
(3) (4)
=X =X
Ans. (1)
Sol. V2= Ex
m
Va
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16. An object is moving away from concave mirror of focal length f starting from focus. The distance of an
object from pole of mirror is x. The correct graph of magnitude of magnification(m) verses distance x is:

TP I A IUY B BIHE H G & B (I TUT F R O & §| aqg D U B g A T X
g1 YT (m) D IRATT BT X x D AU FE ARG B

m
(2) A
1 1
1 1
1 1
1 1
1 1
T S S
1 1
1 1
1 1
1 1
! ! -
f 2f
m m,

1 S g 1

1 I
1 1
1 1
1 1
L L > X
f 2f

Ans. (4)

Sol. At focus, magnification is .

BT TR 3T oo &
17. In full scale deflection current in galvanometer of 100 Q resistance is 1 mA. Resistance required in

series to convert it into voltmeter of range 10 V.

Mo gier e afaRig 100 Q 8, § 1fedd WY & T aRT 1 mA S @ 39 10 VIR & diccHier #
ged & 1T Aoy § eavge ufeRiy sma S|

(1) 0.99 KQ (2) 9.9KOQ (3) 9.8 KQ (4) 10 KQ
Ans. (2)
Sol. Vg=igRg=0.1V
V=10V
(v )
Rl
9

=100 x 99 = 9.9 KQ

JEE Exam Solution www.esaral.com .
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18. There are two identical particles A and B. One is projected vertically upward with speed ,/2gh from
ground and other is dropped from height h along the same vertical line. Collision between them is

perfectly inelastic. Find time taken by them to reach the ground after collision in terms of JE
g9

B AT BRRY T R UF B ,2gh ATA F FdE F FW BT AR BhHI S & AT R B SaTs h
{ T FEAER ¥ B I BIST Ol | A §9b WA cIIR QU] AW § A TIIR B U

fBra @1 R W UgFT H AW GHI \/g%tlﬁﬁgnafbﬁl

.= 2) = 3) V3 4) =
M43 @ 5 (3) V3 @ g
Ans. (1)
AQ
h
Bg)va/zgh
Sol. 7777777777777
time for collision TFR & forg |wg =N
4J2gh
Aftert; & g
_ __ [gh
Va=0-gt=- |2
A [S]8] 5

and @I Vg = \2gh —gts = \/g_h{\/i—%}

at the time of collision
TIPR D SR

=P,

= m\7A +m\73 = 2m\7f
gh 1. ¢
=— /2% + Jgh ﬁ——}-zv
V2 W 2]
Vi=0
h 3h

and height from ground 3R &RTdel | %918 = h —%gh2 =h-—==—

4 4
=
so time 3 THI = ZXL: ﬁ
g 2g

JEE Exam Solution www.esaral.com 1
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19.

Sol.

20.

Sol.

Ans.

Ans.

JEE Exam Solution

Length of a simple pendulum is 25.0 cm and time of 40 oscillation is 50 sec. If resolution of stop watch

is 1 sec then accuracy is g is (in %)

TP WA Aladd P s 25.0 cm & TAT 40 Sl & I 50 sec @70 81 I o< & o7y sreudwie 1

sec ¥ a1 g ¥ ufoera Ffe @@ o

(1) 2.4 (2) 3.4
(3)

£21(§+A_LJ

T 2(g L

Ag _2AT AL . = z(i}ﬂ
g T L 50) 25.0
=4.4%

(3) 4.4 (4) 5.4

An electron is moving initially with velocity v0f+v0] in uniform electric field E:—EOR. If initial
wavelength of electron is Ao and mass of electron is m. Find wavelength of electron as a function of

time.

TH TS U H AT vgi+v,) § GFeT fagd &3 E=-Egk ¥ fela 3| ARk goag= & urfe

RIS ho TAT STATT M B A S B R 9 & yal A d B |

Ao
22
e’Ep t2

m2v3

(1M

1+

3) Agmv,
eE,t
(1)
Initially m (\/Evo)zkl

0
gReT § m (ﬁvo):xl
0

7\’0
e’E?

m2v3

(2)

2+ t2

2homvy

@ ekt

. . . - -~ eEqy,»
Velocity as a function of time = vji + v + S0k

I P UQl H 9 = v0?+v0]+ﬂtlz
m
h

22

e‘E
mJng +——0t?
m

so wavelength A =

e AR ) = h —
m\/2v(2) . Ezo t2
m

Ao
22
e’Ep t2

m2v3

A=

1+

m

www.esaral.com
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Numerical Value Type (V&IH® UDHR)
This section contains 5 Numerical value type questions.
39 GUS H 5 GEITHS YR & U & |

21, An asteroid of mass m (m << mg) is approaching with a velocity 12 km/s when it is at distance of 10 R
from the centre of earth (where R is radius of earth). When it reaches at the surface of Earth, its velocity
is (Nearest Integer) in km/s.

m ST (M <<me) 928 & B F 10 RGA W 12 km/s & a7 | Yl & Toidias o <& 8| (S8 R
gedl 1 351 8) 519 I8 gedl A W ugAdl & ol g9l 97 fbead quiie § I N |

Ans. 16

Sol. KE; + PE; = KE; + PE¢
Tnugz s [LGMM) _1 o ( GMm
2 10R 2 R
V2 =2 + 2CM 2GM _i

10
- |2 9GM

V= |ug+——

5 R

5 2
= 144 +0.9(11.2)? = /256.896
=16.028 km/s
~ 16

22, In H—spectrum wavelength of 15t line of Balmer series is L = 6561A. Find out wavelength of 2" line of
same series in nm.

H-aea § qR 9oft &1 1st3g1 &1 Reeed & = 6561A &, a1 999 Ao &1 20d @ &) avareed nm §
AT N |

Sol. 1_Rz? iz iz

A ny N

1 of 11 5R

R ——— | =22

Aq 0 [22 32) 36
1 ( )2 d_1)_3R

Ay 22 42) 16

b _ 20
Ay = 20 6561A — 4860 A

=486 nm
. 13
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23. There are three containers C4, C; and C; filled with same material at different constant temperature.
When we mix then for different volume then we get some final temperature as shown in the below table.
So find value of final temperature 6 as shown in the table.
AT T3l Cy, Co @M1 C3 H T UGTe SfeT—oTel g qda R 9R1 g1 8| 9 89 9% TeAT—3Ael

Tl B A B A ARl & gaR B4 s & sifvm a w2 B, @ arell # fwny sfvaw a
0 ®1 W S B |

C,|C, | Cs [t°C)
1 [20] 0| 60
0 |17 20| 30
2010 [1¢] 60
w1 |1] o

Ans. 50°C
Sol. 101+ 206, =(1+2) 60
01+ 26, =180 (1)
0x01+1x0,+2x03=(1+2)30
0, + 203 =90 (2)
2x01+0x0,+1x63=(2+1)60
201+ 065 =180 ....(3)
and ®TO1+02+03=(1+1+1)0 ....(4)
from (1) + (2) + (3) ¥
301 + 302+ 303 =450 =01+ 02+ 03 = 150
from (4) equation 150 = 36 = 6 = 50°C
JNMIR (4) A 150 = 30 = 0 = 50°C

24. Two batteries (connected in series) of same emf 10 V of internal resistances 20QQ and 5Q are
connected to a load resistance of 30Q2. Now an unknown resistance x is connected in parallel to the
load resistance. Find value of x so that potential drop of battery having internal resistance 20Q
becomes zero.

10 V faarg Jorn am=iRe gfRig 20Q o 5Q @1 1 9edidl 30Q drs uftRig & @i sofishd § 91 g8
21 319 U I7sTd YRR X Bl s UfeRg & A1 GH=R A H Siisd &1 d X b1 91 S1d Rl difs 200
JTART URRIY arell Jeft & RRT R fawaraR =1 & Wiy |

Ans. 30

Sol. Vi=egr—i.n
0=10-ix20
V2=82—ir2 50
=10-05x5 4%""‘”"‘”—
Vo =7.5V Ari

75 75

05= 30 "% 300

i
05=025+ 12 - AW
X X

75 _0.25

X
x= 12 _30
0.25

JEE Exam Solution www.esaral.com 14
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25, An EMW is travelling along z-axis.

B=5x10°%jT
C=3x108m/s

Ans. 15

Sol.

JEE Exam Solution

T fagd gRerd o z- e & Sgfaw Tfom B |

& Frequency of wave is 25 Hz, then electric field in volt/m.
Tl TR B IMRY 25 Hz & @ voltym # faggd & &1 w14 8Im |

15
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