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FINAL JEE-MAIN EXAMINATION - JANUARY, 2020
Held On Tuesday, 7 January 2020
TIME : 2:30PMto 5:30 PM

1. If weight of an object at pole is 196 N then weight at equator is [g = 10 m/s? ; radius of earth = 6400 Km]
IS UH avg B AR g9 IR 196N B, A1 A Y@ W $HH MR B9 |[g = 10 m/s? ; gt & 3= = 6400 Km)
(1) 194.32 N (2) 194.66 N (3) 195.32 N (4) 195.66 N

Ans. (3)

Sol.  at pole, weight §fd IR ¥R = mg = 196
m = 19.6 kg

at equator, weight e Y& W ¥R = mg — mw?R

2n

=196 — (19.6) [—
24 % 3600

2
} x6400x10°

=1956.33 N

2, In a house 15 Bulbs of 45 W, 15 bulbs of 100 W, 15 bulbs of 10 W and Two heaters of 1 KW each is
connected to 220 V Mains supply then find minimum fuse current
TP TR H 45W & 15 9cd 100W & 15 9cd, 10W & 15 e T2 1KW & I &ex 220V 31 J&I 9RT 4

IS W B A WY aR ¥ yaIRd <[ATH ORI BT AT B |

(1)5A (2) 20 A (3)25 A (4)15A
Ans. (2)
Sol.  Total power is @1 Ifa (15 x 45) + (15 x 100) + (15 x 10) + (2 x 1000)
=4325W
So current is 31T GIRT = £°25 =19.66 A
220
Ans is 20 Amp.
3. In an adiabatic process, volume is doubled then find the ratio of final average relaxation time & initial

relaxation time. Given & =y
%

TP BES YA H ARG Bl QI BR A ofan 8, a1 sifwd den uRfe siid fasifa dre @1 srgura

o &Y | e B &:y
Cy

1 1Y 102"
OF 2)2 3) (5] ) (—j

Ans. (Bonus)

Sol.  relaxation time fastifd &re (1)

N~
ﬁ
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and den T
v
1+E
tcV 2
Ty
tToc V2
My
T _(2V)2
T; \%
1+
Y27
T
4. A block of mass 10kg is suspended from string of length 4m. When pulled by a force F along horizontal

from midpoint. Upper half of string makes 45° with vertical, value of F is
e 10kg STHM Bl i 4m =18 B W A FST 8ol 2| IR TN @ Wy g A ve Afow 9 F

ST S B, Al HUR BT AT YT HedieR F 45° B0 411 7, ol F b1 A1 S1T—

(1) 100N (2) 9ON (3) 75N (4) 70N
Ans. (1)
Sol.
N
Y 100N
\ 100N
10kg
T
— =100
V2
T
— =F
V2
F = 100N
5. The surface mass density of a disc of radius a varies with radial distance as c = A + Brwhere A & B are
positive constants then moment of inertia of the disc about an axis passing through its centre and
perpendicular to the plane
TP T Bl A SHM B9 ARSI g8 & AR o = A + Br 9 uRafdd iar B, e gt @1 o
ag M A 3R B gHd Idid B @ ghdl & B 9 dd & awaq YA dlell AE B |l STecd
el B
(1) 2na?( A 4 B2 2) 2mat( 22, B
4 5 4 5
(3) nat| 2, B2 4) 27a’[ A B2
4 5 5 4
Ans. (1)
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Sol.

Ans.

Sol.

c=A+Br
Idm = I(A+Br)2nrdr

Cascaded Carnot engine is an arrangement in which heat sink of one engine is source for other. If high
temperature for one engine is T4, low temperature for other engine is T, (Assume work done by both

engine is same) Calculate lower temperature of first engine.

HYFA®H PHEIC 399 Udh Faeell § fOEH U 3o &1 g Rid TR 3o & oy Sd @ avE S
PRAT 8 | IS TP 3O Bl Sed 19 T8 TAT T 399 b1 491 19 T 8 | (AR 6 Q=1 o1 g1 fosan

T B FHA §) 9 YU $oiF BT 7 q19 S B |

1 2T T, ) T, +T, (3) 0
T,+T, 2
(2)
Let, Qn : Heat input to It engine
Q. : Heat rejected from I3t engine
QL Heat rejected from 1I"d engine
Work done by Ist engine = work done by II" engine
QH-Q=Q-Q

2QL=Qu+ Q'
2= L.}.E
T T
1= NtT
2

AL, Qp: SUSST @ & IS &

QL : B o 9 el § .

Q' MsSH ¥ el 18 S
Bt gRT fdar T &1 = [ 399 gRT fhar = &
Qi-Q=Q-Q

2Q =+ Q
2= L.}.E
T T
T= T +T,
2
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7. Activity of a substance changes from 700 s~'to 500 s~' in 30 minute. Find its half-life in minutes
T garef @1 |fhaar 700 s/ 500 s~ I 30 e H ge ®, d9 sHdl sfengdra fiFe # Sma B |
(1) 66 (2) 62 (3) 56 (4) 50
Ans. (2)
Sol. fn{h} =
At
= /n2 = Mip (I)

700 | _ : -
= /n [%} =30 min) ...(ii)

m2 ot
n(7/5) (30min)

N (2.06004) 30 =t = 61.8 min.

8. In YDSE, separation between slits is 0.15 mm, distance between slits and screen is 1.5 m and
wavelength of light is 589 nm, then fringe width is

YDSE # f¥gl & #ed g2 0.15mm B, &} @ ud & W g8 1.5m & AT UHTY B RIed 589 nm B,

a1 st drerE Bl
(1) 5.9 mm (2) 3.9 mm (3) 1.9 mm (4) 2.3 mm
Ans. (1)
-9
Sol. p-2D_589107x1.5 X;'5:5.9mm
d 0.15x10™
9. An ideal fluid is flowing in a pipe in streamline flow. Pipe has maximum and minimum diameter of

6.4 cm and 4.8 cm respectively. Find out the ratio of minimum to maximum velocity.

T 377ee 59 Bl Afera # &R Yd1e wU | 98 W@l g | Al B AfRGaH T YT ™ HAL: 6.4cm
qeMm 4.8cm B, A RATH A AMGIA I BT AT 1 IR |

81 9
(1 256 (2) m
Ans. (2)
Sol.  Using equation of continuity
QT FHEO T TR
A1Vi= AV
Vi _As [ﬂj 9
V, A, |64

3
@) 7 (4) 16

16
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10. There is a electric circuit as shown in the figure. Find potential difference between points a and b.
AR uRue 3§ ve faga ar1 &, @ fIgell a oo b & 729 fava=R = a1 |
10kQ
W
10kQ
a b
10kQ
|
30V
(1)yov (2) 15V (3) 10V (4) 5v
Ans. (3)
Sol. Diode is in forward bias, so it will behave as simple wire so,
ST 3T IO IfARAT H B, AT Ig AR IR B TRE B R |
A
5kQ
a b
a W b = 10kQ
1 :
I
30V
So 3, Vap = 30 x5 =10V
5+10
1. A particle of mass m and positive charge q is projected with a speed of vg in y—direction in the presence

of electric and magnetic field are in x—direction. Find the instant of time at which the speed of particle
becomes double the initial speed.
x-fen # SuRerd fagd Jon g &3 9 Th m SHE A1 gD NI q BT U Vo a1l 3 y—fawm #

vafid fan ST 2| 98 999 91 ST S9 S0 B A1 IRMPAS a1 B QIAT 81 SIe

(1)@”“’#‘/§ (2)t=M @) t= Mo @) t=""o
qE qE qE 2qE
Ans. (1)
Sol.
Voj
YT maq E = E,yi
—> ~
X B = Byi
As Vv = VO] (magnitude of velocity does not change in y—z plane)
(2vo)2 = v2 +v2 Ve = 43V,
\/§V0 — 0+£ ; t= M
m qE
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12. Two sources of sound moving with same speed v and emitting frequency of 1400 Hz are moving such
that one source s is moving towards the observer and s, is moving away from observer. If observer
hears beat frequency of 2 Hz. Then find the speed of source. Given
Q1 @y FAd TH T qTA v A T B R 1400 Hz 9 Mg IRTT R @ B | TH EAT ¢ s B
IR TRATT & TAT SAT A s Sl & fudia fenm & i 21 Ak s1d 2 Hz @) fawug srgal gean @
SURZIGECIRCI SIS UINEDIIRI DI

Vsound >> VSource
Vsound = 350 m/S

1 1
1) — 2)4 3)2 4) —
(1 2 (2) (3) 4) 2
Ans. (1)
V V
Sol. — @ —
S1 observer S2
fo C \_ fo C |- 2
c-V C+V
V= 1m/s
4
13. An electron & a photon have same energy E. Find the ratio of de Broglie wavelength of electron to

wavelength of photon. Given mass of electron is m & speed of light is C.
& Selagid a1 U BITH B Holl UHTAM © | SAagid al BT Bl S—dFell TRIeed &1 A smd
PITY | & 731 B, SIagl= &l SHH = m Y&l &1 a7l = C

1 E 1/2 E 1/2 \/ﬁ E 1/2
M= = @|=| C (3) | 0=
C (2m m C 2m
Ans. (1)
Sol. g4 for electron =
2mE
A for photon = hGy
E
. h E 1 E
Ratio= — — = — [—
vJ2mgE hC C V2m
14. A ring is rotated about diametric axis in a uniform magnetic field perpendicular to the plane of the ring. If

initially the plane of the ring is perpendicular to the magnetic field. Find the instant of time at which EMF
will be maximum & minimum respectively :
U gl UHAAM GO 83 (0 & qd d ogad) H A B Igfa¥ guid IR I8l 2 | RS § a0y

P T FHEDIY &3 S T © | 98 FHI 59 EMF &1 AF A AfRHad a1 =FAaH 81T

(1) 2.5 sec, 5 sec (2) 5 sec, 7.5 sec (3) 2.5 sec, 7.5 sec (4) 10 sec, 5 sec
Ans. (1)
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Sol.

15.

Ans.

Sol.

_ 2 _m

0)____

T 5
When ot= X
2

¢ will be minimum.
e will be maximum

t= =2.5sec

alalNla

When ot ==«
¢ will have maximum.
e will be minimum.
t= " =5sec.
/5

Electric field in space is given by E(t)=E, £%)cos(wt + Kz). A positively charged particle at (0, 0, n/K)
2

is given velocity vOR at t = 0. Direction of force acting on particle is

>

—

i+

(Mmf=0 (2) Antiparallel to

S

(3) Parallel to 1+ (4) k

2
fpi ST wR faga &= E(t):EO%)cos(wt+Kz)ﬁm T B t=0W T gaafd s e Refd

(0, 0, T/K) BT vk o faam STl @ o B9 WX T arelt gl fob fawm &

i+]
(Mmf=0 (2) — & yfoawr=R
V2
(3) 53} B GERR (4) k
V2
(2)
Force due to electric field is in direction —M
V2
i+]
because att=0,E=- E
\/E 0

Force due to magnetic field is in direction q(V x B) and V| k

itis parallel to E

net force is antiparallel to lﬂ)

2

JEE Exam Solution www.esaral.com 7
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16. Focal length of convex lens in air is 16 cm (ugass = 1.5). Now the lens is submerged in liquid of
refractive index 1.42. Find the ratio of focal length in medium to focal length in air has closest value
T ST @ Bl BIDHA O 16 M B (Uglass = 1.5) 31T o Pl 1.42 Uacid arel %G H Gardm A1l @ |
HETH TAT B H AW B WIHA G BT AU BT Abead AF BT
(M9 (2) 17 3)1 (4)5

Ans. (1)

Sol. l:(ﬁ_1J[i_ij
fa Ha R1 R2
1{&@{14)
fm Hm R1 R2

Mg 4] (150 _,
f, \wm ) (142 0.08

== [:z_ J = {1_150_1} " (1.92)(0.5)
f, (142)(05)

LR 8875~ 9
f, 0.08

17. A lift of mass 920 kg has a capacity of 10 persons. If average mass of person is 68 kg. Friction force
between lift and lift shaft is 6000 N. The minimum power of motor required to move the lift upward with
constant velocity 3 m/sis [g = 10 m/s?]

920 kg @ U& forge # 10 oMeH o 9Hd Tl IfT T &1 N\ gedH 68 kg | forge don forde
qie & #eg g9 9 6000 N B | 3 m/s & Fad a7 & fotve o1 S aIfy da™ & forg Arer & =gAaH
wifdd &M [g = 10 m/s?)]

(1) 66000 W (2) 63248 W (3) 48000 W (4) 56320 W
Ans. (1)
Sol. Net force on motor will be
Fm =[920 + 68(10)]g + 6000
=22000 N
So, required power for motor
Pm=F,.V
=22000x 3
= 66000 watt
18. The hysteresis curve for a material is shown in the figure. Then for the material retentivity, coercivity

and saturation magnetization respectively will be

e o1 @ AT am o o # oS W g A usred &1 orRige, ffear den uRyv e

FHAER BT

(1) 50 A/m, 1T, 1.5 T (2)1.5T, 50 A/m, 1T

(3)1T,50 A/m, 15T (4)50 A/m,15T,1T
Ans. (3)
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Sol.

19.

Ans.

Sol.

X = retentivity

y = coercivity

z = saturation magnetization
X = JTRIEA

y = frnfaan

z = aRYTl gdea

An inductor of inductance 10 mH and a resistance of 5Q is connected to a battery of 20 V att = 0. Find
the ratio of current in circuit at t = « to current at t = 40 sec.

Tdh URE FTFH URebed 10 mH 1 Uah afeRigs s gty 5Q 8, it 20 V & 928 ST g 81 t=0
3R t =40 sec W fagra uRuy # fagd &)1 F1 gUd ATd N |

(1) 1.06 (2) 1.48 (3) 1.15 (4) 0.84
(1

—t
i =io (1—eL/RJ
20V = 0.01H

-t
=20 1—g0.015
5

= 4(1 _ e—500t)
i, =4

i40 = 4(1 — e—500x 40)

_ _ 1
=401 5110000 - 4(1_7_2910000)
(¢?)

.'i ~1 slightly greater then one.
l40

L 19 orer s
l40

JEE Exam Solution www.esaral.com 9
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20.

Ans.

Sol.

2
Find the dimension of B—
2,
B2
—— Pl IATH AT BN |
2,

(1) ML T2
(1)
2

Energy density in magnetic field = —
2,

(2) ML2 T2 (3) ML T2

_ Forcexdisplacement _ MLT L

. =ML T2
(displacement) L
. B2
DG & H Hol T d = ——
2,
-2
_ Saxfaemod - MLTL _ ML= T-2

(ﬁwm—rr)?’ L

Numerical Value Type (V&I UHR)

(4)ML2 T

This section contains 5 Numerical value type questions.

39 TS § 5 G&ITHG R & U & |

21.

Ans.

Sol.

JEE Exam Solution

A capacitor of 60 pF charged to 20 volt. Now battery is removed and then this capacitor is connected to

another identical uncharged capacitor. Find heat loss in nJ.

60 pF ® weTR= @1 20volt & 3MAfRT fhar STl & 3@ 390 S P BSTAR 39D RRI W TP AR
ARG TN |WeIRT B SISl 9ar B, @ &S 81 B ' nd H B

6

Vo I I 0
Vo/2 ¢ ¢ 0

Vo=20V

Heat loss &A1 81fY = U; — Us

2
ove _zllc(ﬁj 1
2 2

Vs
4
(60x107"2)(20)?

4
=6x10°J=6nJ

Q Nl-=

J

www.esaral.com
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22, When m gram of steam at 100°C is mixed with 200 gm of ice at 0°C. it results in water at 40°C. Find the
value of min gram .
(given : Latent heat of fusion (L¢) = 80 cal/gm, Latent heat of vaporisation (Lv) = 540 cal/gm., specific
heat of water (Cw)= 1 cal/gm/°C)
9 100°C 93, m U{ A9 &I 0°C W 200 gm % & e fAf¥a fea smar 21 afe S & aRom# arg
40°C R, @ m & 99 M § Sd B |
(fe=m 2 : 79 & <1 ™A1 (L) = 80 cal/gm, arsa= &1 T« WA (L) = 540 cal/gm., T &1 fafdre o
(Cw) = 1 cal/gm/°C)

Ans. 40

Sol.  Mice L + Mice (40 — 0) Cw = Mgteambyv + Msteam(100 — 40) Cy
= 200[80 + 40(1)] = m[540 + 60(1)]
= 200 (120) = m(600)

m =40 gm

23. A solid cube of side 'a' is shown in the figure. Find maximum value of 100E for which the block does
a

not topple before sliding.

'a' Yo &1 39 °q o ¥ welRia 7 @ 1002&7[3@%11141:1 = difg, s fog <dfe fhaem |

gg A1 g |

u=0.4
Ans. 50.00
Sol.  For no toppling &l Tdes & fay

F24b SmgE
2 2

a a
—+ub<—
HoTHR =5
0.2a +0.4b < 0.5a
0.4b <0.3a

bs 32
4

b <0.75a (in limiting case = Rerfa #)
But it is not possible as b can maximum be equal to 0.5a

R g8 W4 T8l Rifh b B AfAHaH 0.5a B Gl © |

(1OOEJ =50.00
8 Jmax.

JEE Exam Solution www.esaral.com 11
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24,

Ans.

Sol.

25.

Ans.

JEE Exam Solution

Magnitude of resultant of two vectors P and Q is equal to magnitude of P . Find the angle between Q

and resultant of 2P and Q.

<1 Afewi P donm Q & uRundl @i &1 uReior P & uRev & sxeR 81 @l Q @1 2P 9 Q & uyRom#H

afee & 7eg BT B
90°

ST\ U
1

F+Q
0 0

Q
So angle between (2P + Q) and Q is 90°
& (2P +Q) TN QB HA PV 90° |
Alternate solution d&fca® el
p-3l-F
P2 + Q2 + 2PQcosf = P2
= Q + 2Pcosb =0

Q

= cosf = —
2P

2P

2Psin®

tano= ———— = [2Pcost + Q = 0]

"~ 2Pcosh+Q

o =90°

A battery of unknown emf connected to a potentiometer has balancing length 560 cm. If a resistor of
resistance 10Q is connected in parallel with the cell the balancing length change by 60 cm. If the

internal resistance of the cell is 11 Q, the value of 'n'is

=T faga aEd 9 @ I U favaardt 9 S g8 7 e fag dge orarg 560 cm &1 3ft 10Q &
IRRIY <& & T TR HH § SIS I @ Sged s 60 cm ¥ uRafia @ S 71 Al Se@ @

IaR® ufeRig %Q%,a‘r 'n' & 7T B
12

www.esaral.com 12
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Sol. Let the emf of cell is ¢ internal resistance is 'r' and potential gradient is x.
AT 6 A ®1 R{gd a8d 99 ¢, A<IRS gRkRIg v a1 fa9a ggorn x B |

only cell connected :
CECICCARS Sl

€ =560 x

After connecting the resistor
iRy Srew & ueETq

ex10

10+r

from (1) and (2)

(1) @ar (2) |

= 500x

560><10:5008
10 +r
56 =50 + 5r
r=§=129
5
n=12
Eo Ro
K AW
560cm
E
| _n
10
Eo Ro

500cm

JEE Exam Solution
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