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

1. A block of mass m is connected at one end of spring fixed at other end having natural length /o and
spring constant K. The block is rotated with constant angular speed (®) in gravity free space. The
elongation in spring is—

TP i [STEdT S m 2 B UThlad org (o 91 9 Fadie K & 80 & e R 9 ST 831 ©
qm R &1 SERT RIRT Sfeaq & | <l @l Fa SIfv =1dl (o) 9 AT San & a1 R 7 Ra=rg qarsy

fommz 4) fommz

k-mo K+mo

fommz fommz

(1 ) 5 @)

K —mm? K +mo
Ans. (1)
Sol.

ma? (Lo + X) = kx

(f_0+1j:L2
X mo

fommz
X=—""—3
k—-mo
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2, 3 charges are placed on circumference of a circle of radius 'd' as shown in figure. The electric field

along x-axis at centre of circle is:

A SR B e 'd ST & ga @) U R REHER @ 9 B g0 B b W x- & B ARy

faera e @1 dgar 9arsy |

(1) — @) -3 @) 2 (4)
4meqd 4meqd neqd
Ans.  (3)
Sol. k4q
300 d’
30° net
k4q
2
= :@xzcosw = qﬁz
d nggd
3. Choose the correct P-V graph of ideal gas for given V-T graph.
e 9 & forg V-T U f&an w8 91 s9a 99 P-V 9% 9arsy |
V4 z y
Xl
T
P 4
(M X y (2 y x 3)
N N *
Y v Z
I I
Ans. (1)
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4. Find the co-ordinates of centre of mass of the lamina, shown in figure.
o A REs 8 & ©ic & S9H o< & Aaend sl :
0.3) (2,3)

(0,0) (1,0)

(1) 0.75, 1.75 (2)0.75,1.5 (3)0.5,1.75 (4)0.5,1.5
Ans. (1)
Sol.
(0,3)
(0,0) (1,0)
1x(i+]J+1x(7+5jJ
~ 2 2
fem = 2
- _3: T7-
em = ZI +Z j
5. Which graph correctly represents variation between relaxation time (1) of gas molecules with absolute
temperature (T) of gas.
ST | BT A A 3] & A FTA (1) IR WA A9EE T & HeF Wl T
T - T T
(1) (2) (3) \ 4)
1
— T 1T
= JT
Ans. (1)
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Sol.

Ans.

Sol.

Ans.

1
T «C —
NT

If two capacitors C1 & C2 are connected in parallel then equivalent capacitance is 10uF. If both
capacitance are connected across 1V battery then energy stored by C: is 4 times of C1. Then the
equivalent capacitance if they are connected in series is—

31 HRE el g’ Cq & C2® &1 F9=R H¥ H Siied W W god &Rar 10uF g | af S JarR=
B AV B IS & A1 SISl A 2 A1 Co ¥ FURA Sofl, C1H FART Foll B 4 A1 © | AR BI Soft
H § ST W 6 god aiar @ar g

(1) 1.6uF (2) 16uF (3) 4uF () %HF

(1)

{1
\
Given f&a1 8 C1+ C2=10pF  ...(>I)

4[%c1v2) = %czv2

—~  4Ci=C (i)
from equation (i) & (i) 1. (i) T2 (ii) &

C1=2uF

C2 = 8uF

If they are in series If& @1 Ao HH F LT AY
C'ICZ

Ceq. =
C,+C,

= 1.6uF

A rod of mass 4m and length L is hinged at the mid point. A ball of mass 'm' moving with speed V in the
plane of rod, strikes at the end at an angle of 45° and sticks to it. The angular velocity of system after
collision is—

4m TFAME doO1 L TS @ B A fag 9 FEfed 31 'm' WM $1 9E BS b dd W V @ 9 T
P TS BS B b R W 45° BT IR TIHRT PR (0% Gl 2 | TIHR & I9ad i &1 HIofig 97
EIGECAINIY

342V J2v J2v 3V
(1) L (2) L (3) S (4) e

(1)
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Sol.

Ans.

Sol.

Loi = Lof

mv 1 _[4mL® mL®|
V272 | 12 4
6V _ 32V

w=
74/2L 7L

Two photons of energy 4eV and 4.5 eV incident on two metals A and B respectively. Maximum kinetic
energy for ejected electron is Ta for A and Ts = Ta — 1.5 eV for metal B. Relation between de-Broglie

wavelength of ejected electron of A and B are As = 2),. The work function of metal B is—

Q1 arg AT B R T8 7| Muelid e @) SHoll HHL: 4eV A1 4.5 eV B | INRIA Saagi o ifamaH
RIS Hoil o1g AP folg Taden o1g B& folg Te=Ta—1.5eV 2| 91g AT B ¥ Scaford saagi ol
SI—FITel R § GRY As = 20at | 91 B U SR B = B |

(1)3eV (2)1.5eV (3)4.5eV (4) 4 eV

4)

Relation between De-Broglie wavelength and K.E. is

-1l dreed o Ifas ol § I
1

P L Y
J2(KE)m, JKE

Aa _ JKEs
Ag KE
1 Ty —1.
L 1.5
2 Ta
=Ta=2eV

. KEs=2-15=05¢eV
¢e=45-05=4¢eV

JEE Exam Solution www.esaral.com 5
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9. There is a potentiometer wire of length 1200 cm and 60 mA current is flowing in it. A battery of emf 5V
and internal resistance of 20Q is balanced on potentiometer wire with balancing length 1000 cm. The
resistance of potentiometer wire is—

U fauaAd) IR /! dwTs 1200 cm 2 T2 $99 8R160 mA 98 81 2 | Ik U& 5V fagd aes 9da o
e foaT e UfiRig 20Q ' @) fawgard dR W Hgferd @=mE 1000 om 2 | fawardt &1 wferieg sma

PRI |
(1)80Q (2) 100 © (3)120 © (4)60Q
Ans. (2)
Sol.
Vp
| |
| !
«—1000cm 5 L = 1200 cm
\) c
I1=60 mA
5\ 200
. . 5 Vp
Potential gradient fd%a gad = —— =
1000 1200
Ve = 6V
and AT Rp = E:L =100Q
I 60x1073
10. A telescope has magnification 5 and length of tube 60cm then the focal length of eye piece is—
U GRSV DI M@ &A1 5 TAT TPl I ova1g 60cm B AT ATH o B Bivd W A1 BRI |
(1) 10cm (2) 20cm (3) 30cm (4) 40cm
Ans. (1)
Sol. m= T
5= f_o
fe
fo = 5fe
fo+fe=60
6fe = 60
fe=10

JEE Exam Solution www.esaral.com 6
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11. Two spherical bodies of mass m1 & mz are having radius 1 m & 2 m respectively. The gravitational field

of the two bodies with their radial distance is shown below. The value of my is—
my

3 MATHGR I3 BT GTA HA: M1 & m2 TaF 39! a1 HA: 1 m & 2 m B 39 a3l & forg

i g @ @ e a7 A dagar a1 a% B F veRid ¥ DL a1 a9 o a9

m;
Elk
N
kg
3 .......................
2 ........
1 2 r (m)
1 1 1 1
1) = 2) - 3) = 4) —
()6 ()3 ()2 ()4
Ans. (1)
Sol. 3=Gz”212
Gm,
2= Z
L 3_1my
"2 4m,
m; 1
m, 6

12. When proton of KE = 1.0 MeV moving in South to North direction enters the magnetic field (from West
to East direction), it accelerates with a = 102 m/s2. The magnitude of magnetic field is—

Sq WIS St KE = 1.0 MeV &1 T WIeH Sl § IR & dR% T $RaT 3l U g &7 (dRes
¥ gd 3 w_e FIRE), § gaw FRa 8 @ I8 a= 102 m/s2R ¥ @R BT B | RO &F B gRamr
ST N1 |

(1)0.71mT (2)71mT 3)71mT (4) 710 mT
Ans. (1)
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Sol.
North
West East
A E=1Mév
B ® Proton
South
+KE.=16x10"= %x1.6x10*27 V2
V= 42x107
.. Bgv=ma
_ 1.6x107%"x10"
1.6x107"9 x+/2x10”
=0.71x 1073 T
s00.71mT
13. If electric field around a surface is given by ‘E‘ = % where 'A' is the normal area of surface and Qin is
80
the charge enclosed by the surface. This relation of gauss's law is valid when
af Rl g & ARt wxw fga & || - Q|"”A\| A fa S R e A U $1 orvEad A Td Qi TS
80
ERT URYE MTd% B | 59 oY S &1 ¥ o] 81N, 519
(1) Surface is equipotential
(2) Magnitude of electric field is constant
(3) Magnitude of electric field is constant & the surface is equipotential
(4) For all Gaussian surfaces.
(1) g |Afa9a &
(2) fagga &= @1 aRmmT fad @
(3) faegr@ &= @1 uReT F9d v g 9Afawa &1 |
(4) | TR TS & fog
Ans. (3)
Sol. Magnitude of electric field is constant & the surface is equipotential

faga &3 &1 uRemr g v gs |\fdvg 8@ |

JEE Exam Solution www.esaral.com 8
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14. Stopping potential depends on planks constant (h), current (I), universal gravitational constant (G) and
speed of light (C) choose the correct option for the dimension of stopping potential (V)
R fawa @ie e (h), gRT (1), A9EEe [Eareye Fadie (G) don UdRl & @1d (C) R R
oal 8 a1 R fava (V) & forg w81 Riftg fAeen &1 @9 &0

(1) hr'Gc'c® (2) h'1'Gc'c* (3) hor'Gg'ce (4) hor-'g'cs
Ans. (4)
Sol. V=K (h)?(I)°(G) (C) (V is voltage)
we know &1 W 8 [h] = ML2T!
[=A
[G]= M L3 T2
[Cl=LT
V=M L2T2A"

M L2 T—3 A—1 = (M L2 T—1 )a (A)b (M—1 L3T—2)c (LT—1)d
ML2T—3A—1 = Ma< L2a+3c+d T—a—2c—d Ab

a—-c=1.......cceeennn. (1)

2a+3c+d=2...............n. (2)

—a-2c-d=-3.................. (3)
R (4)

on solving & &1 W

c=-1

a=0

d=5b=-1

V=K (h)e I)7(G)(C)y

15. A cylinder of height 1m is floating in water at 0°C with 20 cm height in air. Now temperature of water is
raised to 4°C, height of cylinder in air becomes 21cm. The ratio of density of water at 4°C to density of
water at 0°C is— (Consider expansion of cylinder is negligible)

Uh 1m $HaTS BT 989 0°C R Sl § 20 cm HdATg 84T H I 8Y R V&1 8 | 3@ o HI 99+ 4°C IH

931 e S & A1 841 § 99 @ HA1s 21cm B SN B A U B B BT AU 4°C Tl 0°C W
A DHINY | (§9 BT TAR 0 AT |)

(1) 1.01 (2)1.03 (3) 2.01 (4)1.04
Ans. (1)

JEE Exam Solution www.esaral.com 9



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


QY
esa I’al JEE | NEET | Clas 8 - 10 Download eSaral APP [

Sol.

16.

Ans.

IZOcm

0°C

|l

121cm

4°C

(J

mg = A(80) pgc 9
mg = A(79) pgec 9

Pac _80 _ 1.01
poc 79

Number of the oa-particle deflected in Rutherford's a-scattering experiment varies with the angle of
deflection. Then the graph between the two is best represented by.

ISP B o- b TR & faaferd 819 dTel o-hoN &) Gl fagei= ®IvT & A1 9Sofdl & df 3 aFl
@ dra qdiH INE 8T |

(1 )

v
v

@) (4)

JEE Exam Solution www.esaral.com 10
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17.

Ans.

Sol.

18.

Ans.

Sol.

If relative permittivity and relative permeability of a medium are 3 and % respectively. The critical angle

for this medium is.

uﬁﬁﬂﬂquﬁwﬁmﬁgﬁmawmmmzBHW%%‘FﬁquzﬁmmﬁﬁﬁW

B |
(1) 45° (2) 60° (3) 30° (4) 15°
(3)

V=1

Jue
n=.ue =2

N| =

sinc =

c =30°

The given loop is kept in a uniform magnetic field perpendicular to plane of loop. The field changes from
1000G to 500G in 5seconds. The average induced emf in loop is—

FEO & S AN QT T U T A1 B IR &F 1000G ¥ 500G TF 5 AdBvs H uRafid s 2
frea IRT fAars s a1 |

16cm

(1) 56 pV (2) 28 v (3) 30 Vv (4) 48 v
(1)
¢ = | de|_|_AdB

dt| | dt

1000 -500

:_(16x4_4x2)—( )><10_4><10_4
=56 x 500 x108=56x 10°V

JEE Exam Solution www.esaral.com 11
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19.

Ans.

Sol.

20.

Sol.

JEE Exam Solution

Choose the correct Boolean expression for the given circuit diagram:

g M uRuy & fag gferm @iwe | & |

|/ _—
‘ B

5v::|'_

(1)A.B (2) A+B

4)
First part of figure shown OR gate and
INW H1 Y 9 OR gR ufaRRia &wan g

Second part of figure shown NOT gate
Jern fgfo wm1 NOT &R wefRRfa #=ar 21

s0 31d:Yp = OR + NOT = NOR gate

Y=A+B=A.B

2

. . r
A Solid sphere of density p = p0(1 - R_2

distance from centre of sphere)
2

U&H 319 Mal f9® g9 p:p0(1—F:—2
TR rMa & b 9 A B

(1) Zp, @) 20,

r2
P=Po 1‘@

mg =B

jp(41tr2dr) =pL %TCRB

1= Vamr2ar = o, 44RO
jpo Y nr "—PLE7T

R 4 3 5 \R
2_ T gr = LIS . FFSY
.([p041{r RZ Jdr = p041{ 3 5RZ JO =pL 3 R

2
590 PL

0<r<R

(3)A+B

3) 2o

o/P

(4) A.B

} , 0 <r <R just floats in a liquid then density of liquid is— (r is

J,0<rsR%‘aaﬁf%’aséqw%‘a‘raame§mW|

(4) pos

www.esaral.com 12
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Numerical Value Type (¥&H® YHR)

This section contains 5 Numerical value type questions.
5 WU § 5 GATHS YR © Y 2 |

21. Two masses each with mass 0.10kg are moving with velocities 3m/s along x axis and 5m/s along y-axis

respectively. After an elastic collision one of the mass moves with a velocity 47+4]. The energy of

other mass after collision is % then x is.

0.10kg @ T TIHM HAM: 3m/s & 97T | x f&=n # dn 5m/s & 97 A y- e # wfoefia g1 g
TR B UL 3 A TP SAAM 4i+4] IT A Y bRar B | AR R GAGE B Foll IR b U

X % dr x B
10
Ans. 1
Sol.  For elastic collision YR cdhr & forl KE; = KEs

1m><25+1><m><9:1m><32+1mv2
2 2 2 2

34=32+v2

KE =1><0.1><2= 0.1J= L
2 10

x=1

22. A plano convex lens of radius of curvature 30 cm and refractive index 1.5 is kept in air. Find its focal
length (in cm).
T qHaArdd o ot awar fsar 30 cm den sruadHie 1.5 ® 9 W v@l B A1 39 Bied
(cm #) ST &R |

Ans. 60cm

1 11
Sol. Jo(u-1f_-1
o =l {R1 RZJ

R1=a
R2 =-30 cm

Toasogf 11
f % —30
_05

" 30
f=60cm

1
f

JEE Exam Solution www.esaral.com 13
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23. Position of two particles A and B as a function of time are given by Xa = —3t> + 8t + c and Ys = 10 — 8t3.

The velocity of B with respectto Aatt=1is Jv . Find v.
31 BN AT B @) Raford! 9979 & B § xa = —3t2+ 8t +cauys = 10 — 8t gRT & oI 21 afe B

FAITAD GUIt=1WR v & a1 v @ B

Ans. 580
Sol. Xa=-3t2+8t+c
Va =(-6t+8)i
=2
Ys =10-8t3
Vg = —24t%]
WV =|Vg V| = -24] - 2]
Jv =242 4 22
v =580
24, An open organ pipe of length 1m contains a gas whose density is twice the density of atmosphere at

STP. Find the difference between fundamental and second harmonic frequencies if speed of sound in
atmosphere is 300 m/s.

1m TTs & ol 3 gy § STP WR adTeRvl | §7F 99 &l I w0 g8 & o1 9o aon fgfo =i
1 SR S DIG I arrE—er § &y w1 97 300 m/s 2 |
Ans. 105.75 Hz

Sol. V= [—

Vair \/E
\a
Vpipe = ﬁ
oo DV
20
Vpipe 300
fimfo= =27 " oha =105.75 Hz (If v2 =1.41)

= 106.05 Hz (If v2 =1.414)

JEE Exam Solution www.esaral.com 14
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25. Four resistors of 15Q, 12Q, 402 and 10Q given in cyclic order to form a wheat stone bridge. What

resistance (in Q) should be connected in parallel across the 10Q resistor to balance the wheat stone

bridge.

T feec wH 9g 4 IR gkRIg 15Q, 12Q, 4Q T 10Q afha B4 d IS gV © | S9 UfR™ &1 49 91
Y T 10Q & 1T IR H9 § e R fee ©H 9g ggfoa & S|

Ans. 10
Sol.
15Q2
R
10R x12=15x%x4

10+R

on solving

R =10Q

JEE Exam Solution
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40
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