COMPUTER BASED TEST (CBT)
Memory Based Questions & Solutions

Date: 08 January, 2020 (SHIFT-1) | TIME : (9.30 a.m. to 12.30 p.m)

Duration: 3 Hours | Max. Marks: 300
SUBIJECT: PHYSICS




PART : PHYSICS

Single Choice Type ((@d faadd UoR)

This section contains 20 Single choice questions. Each question has 4 choices (1), (2), (3) and (4) for its
answer, out of which Only One is correct.

39 WvS H 20 Udhd APl U 2 | TP U & 4 fAde (1), (2), (3) 92 (4) 8, R 4 e o w8l 2|

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 <P fTHHT TIHAE m 2 P UIdbiad dwrg (o 9 Fadis K @1 B8 & w6 RR A ST g7 ©
qen R &1 SERT RiRT Sisaq & | <fd & F19d IR a1d (o) 3 garan o 8 o R 7 Re=ra qarsy

{ oMa? [ oMe? [ oMe? £ oMe?
1) & — 2) oW 3) oMo 4) LMo
()k—m(o2 ()k+m(02 ()k—m(o ()k+m(o
Ans. (1)
Sol.
j7(0 K, %o
m

ma? (Lo + X) = kx

(2
X mo

_ togmo

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 amaEt @1 e 'd B & ga @) uRY R REgER @ 911 21 g9 P P W x- I8 b g
faga &3 31 e sasy |

9 a3
1 _ 2 )
47T80d 27T80d
Ans.  (3)
Sol k4q
300 d”
30° Enet
k4q
2
4kq a3
E ot =—=%x2c0s30° =
ot g2 ned?
3. Choose the correct P-V graph of ideal gas for given V-T graph.
et 9 & forg V-T % fear i @ Y 59 69d P-V UT% 9arsy |
v ' Z y
X'
T
P P s P P 4
(1) X y (2 y X (3) (4)
V4 z B 7
\ \Y z y Vv X \%
I ] I .
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4. Find the co-ordinates of centre of mass of the lamina, shown in figure.

o 4 e T & wiT @ TIAF d< B [Ad9ie BN

(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)
Tem
. _3: T-
cm ~ Z' +ZJ

5. Which graph correctly represents variation between relaxation time (t) of gas molecules with absolute

temperature (T) of gas.

T | BT W% A 3] & R FTA (1) IR WH d9EHE T @ HeF WEl B

’ T T T
(1 ) | i @) | \ 4) ‘ i
T 1T JT

Ans. (1)

-



| JEE MAIN-2020 | DATE : 08-01-2020 (SHIFT-1) | PAPER-1 | MEMORY BASED | PHYSICS

Sol.

Ans.

Sol.

Ans.

1
T o —
JT

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 FRE e oIy C1 & C2® &1 FAR %7 # Sied W W Jod &iRdar 10uF 2 | Iy 1 denfs
B AV I TS & FI ST o 7 a1 CoH |uled oit, CH Fufed Hat @1 4 T 2| weREr &1 Soft
H A e W STd! g amRar a1 B |

(1) 1.6uF (2) 16uF (3) 4uF @) L uF

4
(1)

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

4(%01sz = %szz

—~  4Ci=Ca (i)

from equation (i) & (i) &Y. (i) eI (ii) &

C1=2uF

C2 = 8uF

If they are in series If& @1 Ao HH F ST AW
C.C,

Ceq =
7 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 SEE Tl L T @1 B e g A Fafed g1 'm' S9dH @ 8 B8 & dd A V @ 9 T
PN §g BS B TP RR I 45° DIV R TIHT IR AUS G & | TR @ 929 FHr &1 Hofg a7
EISIEIIN

(1) 22V @) Y2 ) 32 @ Y
7L 7L 3L 7L

(1)
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Sol.

Ans.

Sol.

Loi = Lof

mv 1_[4mL® mL®|
V272 | 12 4
6V _ 342V

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| Suclia wIeH @ SHolt HHL: 4eV T 4.5 eV B | INRIA aagi @ ifaaH
RIS Hoil o1g AP foIg Taden o1g B& forg Te=Ta—1.5eV 2| 91 AT B ¥ Scaford sagi ol
SI—FITel R § GRY Ag = 20at | 91 B U SR B = B |

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

4)

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

-1l direed o Ifas ol § I
1

P L Y
J2(KE)m, JKE

Aa _ JKEs
1 Ty —1.
IR 1.5
2 Ta
=Ta=2eV

. KEs=2-15=05¢eV
¢e=45-05=4¢eV
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Ans.

Sol.

10.

Ans.

Sol.

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—

T favaardl R RTa s 1200 cm 2 T2 $9H 9R160 mA 98 I8 2 | afk U& 5V figa ars aa @
I e s kg 20Q 8 @1 fAvewmd aR W wgfea o= 1000 cm B | A &1 aforie g

P |

(1) 80 Q (2) 100 © (3) 120 © (4) 60 O
(2)
Vp
| |
I 1
<«—1000cm 5 L = 1200 cm
1=60 mA

_|5V

20Q
. . 5 Ve
Potential gradient fava ga9= —— =
1000 1200
Ve =6V
and TATRp = ﬁzL =100Q2
I 60x1073

A telescope has magnification 5 and length of tube 60cm then the focal length of eye piece is—

TP GRS DI M@ &A1 5 TAT DT I w18 60cm B AT JfTF o F B Bidvd T 1 IR |
(1) 10cm (2) 20cm (3) 30cm (4) 40cm
(1)

fo = 5fe
fo + fe = 60
6fe = 60
fe=10



1.

Ans.

Sol.

12,

Ans.

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 % is—

2
3l MATPR I3l BT S HAA: M1 & M2 TIH 370! T HAW: 1 m &2 m &1 7 TG & forg
i g8 @ wr Toa & A daar a1 a% B F weRid ¥ L a1 a9 o e

m,;

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—

59 TSl Heit KE = 1.0 MeV &1 U UieH &faol 3 IR &1 IR% TR BT g3l U g &7 (ufRed
¥ gd I w_e FEIRE), § gaw FRaT 8 @ I8 a= 102 m/s2 TR § @R BT B | RS &F B gRHrr
BISECAE

(1) 0.71 mT (2) 7.1 mT (3) 71 mT (4) 710 mT
(1)




Sol.

13.

Ans.

Sol.

North

N

West East
LE= TG
® proton ~

South

+KE.=16x10"1= %x1.6><10‘27V2
V = +/2x107
.. Bgv=ma
_ 1.6x10% x10"
T 1.6x10° 42 x107
=0.71x 10T
s0 0.71 mT

in

where 'A' is the normal area of surface and Qin is

If electric field around a surface is given by ‘E‘ =

& Al
the charge enclosed by the surface. This relation of gauss's law is valid when
IR feefl g & IR e Red & ‘E‘:%@rﬁmm%aﬁ'A'gwmm@rm@quw
80

ERT URag 3% 2| 39 folg 78w &1 199 oy 8, o«
(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) yss FHAfIT &

(2) faga &= &1 gRemT faa &

(3) fga &= &1 aRemT fad vd g wwfava & |

(4)

4) 9 TSRIEE g @ forg

(3)
Magnitude of electric field is constant & the surface is equipotential

fagga &= @1 gRemr fgd vd ys |l 8



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)
fRieh fawa <ie faaies (h), oRT (1), 97636 Tearey Fadie (G) den U& & ard (C) R R
Fral g a@ R favg (V) & forg 9@ faftg fAeer &1 9a9 a1

(1) hI'G'CS (2) h"'1'G'C* (3) h1I'G'C® (4) ho1'G'C*8
Ans. (4)
Sol. V=K (h)(I)° (G) (C) (Vis voltage)
we know 8F WA & [h] = ML2T"
[1=A
[G]=M"L3T2
[Cl=LT"
V]=ML2T3 A

M L2 T—3 A—‘l = (M L2 T—1 )a (A)b (M—‘l L3T—2)c (LT—‘I )d
MLZT—S A—1 = Ma< L23+30+d T—a—20—d Ab

on solving 8 &R W
c=-1

a=0

d=5b=-1

V =K (h) ()7(G)(C)°

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)

T 1m $a18 BT 99 0°C R ST H 20 cm Sars a1 H G Y R Y81 8 | (G ST b1 AqM99H 4°C T

ge1 e S 8 @1 g1 § 9T P FaTs 21cm B AN 2 A U P B BT AU 4°C T1 0°C R
T DI | (F1 BT TR 709 A1 |)

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



Sol.

16.

Ans.

Sol.

IZOcm

0°C

]
———
——
M~———1

121cm

4°C

()

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

Pac 80 _ 4
Po:c 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.

JSRBIE B o- UfbE TN # faaferd 819 dTel o-hoN &) Gl faaei= ®IvT & 1 9gofdl & a1 39 aHl
@ dro qaq INE 8T |
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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.

uﬁﬁﬂﬂquaﬁwmﬁgﬂ?ﬁwawmwmmzBngz‘?ﬁﬂquzﬁmao‘iﬁiﬁaﬁw

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

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—

JEDI &3 P AEaq @A T U @ T 2 T &7 1000G ¥ 500G TH 5 Adhvs A uRafid Bl © dl
s aRka faars @ a7 |

16cm

(1) 56 pV (2) 28 pV (3) 30 uV (4) 48 pV

(1)

o= ‘_d_@ _ ‘_@
dt dt

,(1000-500)
5

= (16x4—-4x2 x107* x10™*

500

=56 x x 108 =56 x 10°V
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19. Choose the correct Boolean expression for the given circuit diagram:

<2 W 9Ruy & foy gferm &wa sma & |

o/p

‘ |/ _—
B _________

5v::|'_

(1)A.B (2) A+B (3)A+B (4) A.B
Ans. (4)
Sol. First part of figure shown OR gate and

JINW P YA 9T OR gR ufelRfa w=ar 2

Second part of figure shown NOT gate
den fgfo W NOT R usRRfa &=ar 2|

s0 3d:Yp = OR + NOT = NOR gate

Y=A+B=A.B

2
20. A Solid sphere of density p = p0(1 - };—2
distance from centre of sphere)

T% 3 Thmﬁwa-ﬁrp=po(1—r

R2

2

eI r el & b= 49 g 2

2 5 3
(1) 5 Po (2) 5 Po 3) 5 Po (4) pos
r2
Sol. P =pg 1——2 0<r<R
R
mg =B

J'p(4nr2dr)= oL gnR?’

1= Janr2ar = p 2aR?
Ipo —F T I’—pLETE

R 4 3 5 \R
2_1 4= o) 4R
£p04n(r - Jdr - p047'{ . 5R2J0 = p 3R

2 _
5Po PL

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

J,O<r§R§§Hﬁ%‘cﬁﬁi’?€T§?ﬁ§ﬂWW§fﬁWl




Numerical Value Type (&S JHR)

This section contains 5 Numerical value type questions.
3 WS H 5 HEIS YPR & U ¢ |

21,

Ans.

Sol.

22,

Ans.

Sol.

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 4f+4]. The energy of

other mass after collision is % then x is.

0.10kg & < THH HAM: 3m/s & 9T A/ x faen & dem 5m/s & 97 A y- feen # wfoefia 81 v
TFHR B UTAN ST W Ub S 4i+4] 97 A I BT ¥ | AR G GAHAA B Foll  TqIR B 99

X3 arx @
10

1
For elastic collision TR cdhk & ol KE; = KEs

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

34 =32 +v?

1 1
KE=—x0.1x2=0.1J= —
2 10

x=1
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 FATAT o | et amar e 30 cm d euaddie 1.5 ® g H @1 ® @1 9 Bied g

(cm ¥) AT 7 |

60 cm

1_( P PR

- AR TR,

R1 =«

R2=-30 cm

1 1 1

S | I ——
( )(oo —30j

1_05

f 30
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23.

Ans.

Sol.

24,

Ans.

Sol.

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 . Findv.
31 HUll AT B & Rfodi a9g & e § xa=—3t2+ 8t +cdAys = 10 — 83 g7 f& el &1 afe B

FATAD GUIt=1WR v & @ v @ B

580
Xa=-3t2+8t+c
V, = (-6t+8)i
=2i

Ys =10 - 8t3

Vg = —24t%]

W =|Vg V| = | -24] -2

Jv =242 4 22

v =580

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.

Im T9TE & Yol A Ud § STP W arERyl 9 §7H °cd &1 19 -0 g8 © a1 9o don fgf =i
HT R A PIQ AT rameaxer 7 &afy w1 37 300 m/s 2 |

105.75 Hz
v= B
p

= == =105.75 Hz (If V2 =1.41)

= 106.05 Hz (If V2 =1.414)
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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 B9 d IS U © | 59 URR™ &1 49 9

FINTT O 10Q & 1 F9I=R $HF | Sirst R e o ¥g agferd 8 S|

Ans. 10
Sol.
150 120
©
40
R
10R x12=15%x4
10+R
on solving

R =10Q



