Matrix JEE (MAIN ONLINE) 2019

MATRIX JEE Academy

PHYSICS
09 APRIL 2019 [Phase : IT]
JEE MAIN PAPER ONLINE

Gravitation

1.

sol.

A test particle is moving in a circular orbit in the gravitational field produced by a mass density p(r) = Ez .
r

Identify the correct relation between the radius R of the particle’s orbit and its period T :
(1) T/Risaconstant (2) TRisaconstant  (3) T/R*isaconstant (4) T?/R?is a constant

Teh TNIETOT HUT GHT Eed p(r):EZ W I~ e &5 H U IRk DTl § TH Y81 & | BUT b Del Bl
r

3o R @2 59 afadadrel T & dra Hel S5+ 81
(D) TR Tag| (2) TR R 8 | 3) T/R2 A | (4) TYR fFaa g |
1

g k
M(in) = I4nr2dr.—2
0 r

M, = 4nKR

I(R 2
. mG.4Rz :m% = v=+4nGK

2n1R 2n.R

—

A V4nGK

! tant
-~ =constan
R

KTG & Thermodynamics

2.

A.

The specific heats, C, and C, of a gas of diatomic molecules, A, are given (in units of J mol™ K™') by 29 and
22, respectively. Another gas of diatomic molecules, B, has the corresponding values 30 and 21. If they are
treated as ideal gases, then :

(1) Aisrigid but B has a vibrational mode.

(2) Ahas a vibrational mode but B has none.

(3) Both A and B have a vibrational mode each.

(4) A has one vibrational mode and B has two.

T fEuRHTd /9 A o {opii Bl fafire SRl (J mol™! K- &1 gab1g #) C, @2 C,, e 29 3R 22 8 | gl
fEoRATYS 1 B @ 31opefi @ forg e w91 30 3fiR 21 2 | afe 372 oeel I A sy an

(1)Age 2 fH B # U& or faan 2 |

(2) A ¥ o F¥ f3en & fobg B 9 1g v e 781 5 |

(3) AT B &1 H Us—Ueh ¥ faumi & |

(4) A ¥ v ¥ e qen B # Q1 wud fagmd 7 |

2
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sol.  For(A)C,=29,C, =22
For (B) C,=30C_, =21

C
Y. :izgzlgl
Cy, 22

When A has vibrational degree of freedom, then v, =9/7 =1.29

C
yo=—t =14
c, 21
= B has no vibrational degree of freedom
Kinematics
3. The position vector ofa particle changes with time according to the relation T (t) = 15t + (4 - 20t ) j. What

is the magnitude of the acceleration att=1?

T Y1 BT Rerfa—afde a9a & a1 711 93 9 98l 2,
F(t)=15t%+(4-20°)]

t=1 TR FHUT & T@ROT BT GRATT BT :

(1) 50 (2) 100 (3) 40 (4) 25

>

sol. T =15t"+4j-20t’]

£=30tf—40tj
dt
&L
a=—=301—40]
dt’ !
2—
. % =+/30° +40° =50m /s’

Dual Nature of Radiation & Matter

4. 50 W/m? energy density of sunlight is normally incident on the surface of a solar panel. Some part of incident
energy (25%) is reflected from the surface and the rest is absorbed. The force exerted on 1 m? surface area will
be close to (c=3 x 108 m/s) :
Teh ATk Ul Bl g IR 50 W/m? Sfl T 1 A BT Y12l AfMerwiad JTufad Bidl 2 | JATdfeId Sl bl Ho
AT (25%) FaTE A YRTARId 81 ST 8 1 9201 g3 91T TaRNfyd 81 ST 2 | 98 & 1 m? &%l W o arefl 9
BR: (c=3 % 108 m/s):
(1)20 x 10N (2)35x 10N (3) 15 x 10N (4)10x 10N

A. 1

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 2



Matrix

MATRIX JEE Academy

JEE (MAIN ONLINE) 2019

sol.

Y

P= - and pressure = I/c

h h

AP=—4— = AP:i—h

A4l

Nh
——— =pressure

3
4 AAtA

AA
But( Nhe =50W /m’

5 50

— X — = pressure

4 ¢
5x50x1m?

for one photon

F =" —20x10°*N

n

4xc

Current Electricity

5.

sol.

A metal wire of resistance 3 (2 is elongated to make a uniform wire of double its previous length. This new wire

is now bent and the ends joined to make a circle. If two points on this circle make an angle 60° at the centre,

the equivalent resistance between these two points will be :

3 Q UfiR1Y aTel Toh 91d & AR 1 Wiads IH@! QR o618 Bl ST Ydb T AR 11 77 2 | §9 7 AR Bl
AISPHR AT Q1 RN SITSHR b g1 991 © | e 599 91 & QI fdwg Bt 1 60° BT B0 941 © o1 1 ali (-l &

dra o ufoRTY 81

5 5
(1) gQ (2) EQ

1

R,

L
ROZPX:?’Q

Now if L.= 2L

Then A, =%

p2Lx2

R, = =120

R, =2 _20
6

R,=10Q
1

|
R 2 10 10

€q

1 6

7 12
3) EQ 4) ?Q
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15,
eq 3
Rotation
6. A thin smooth rod of length L and mass M is rotating freely with angular speed ®, about an axis perpendicular

to the rod and passing through its center. Two beads of mass m and negligible size are at the center of the rod
initially. The beads are free to slide along the rod. The angular speed of the system, when the beads reach the
opposite ends of the rod, will be :

T M T1 =g L &1 U Udiell B8 B a1 o, | B & orad a1 SHS dws I ST dTell 378 & aRa:
WA B W HA T © | S m TAT 70 AHR DI T ATHR 3R H B B b& U & | I§ ATGRI B8 UR Fel
P W@AF © | ATHRI 99 B @ [ RRT 0= U] 8, A1 39 =1 &1 $1oig =ret 8l

1 Mo, Mo, 3 Mo, 4 Mo,
()M+3m ()M+m ()M+6m ()M+2m
A. 3
sol.  Initial angular momentum =Final Angular Momentum
ML’ ML ml’
0, = +2 ®
12 12 4
o Mo,

= M +6m
Rotation
7. Moment of'inertia of a body about a given axis is 1.5 kg m?. Initially the body is at rest. In order to produce a

rotational kinetic energy of 1200 J, the angular acceleration of 20 rad/s> must be applied about the axis for a

duration of :

T fIvs o1 f3 T 31er @ gRd: ST mget 1.5 kg m2 8 | 3T # fivs farmramen # 211200 J a1 goi+ wifost

Sl I~ B & ford), I 31 & URT: 20 rad/s> &1 IV @ROT fhae] THATRI T ST BITT?

(1)2.5s (2)2s (3)5s (4)3s
A. 2
sol. I=15; o, =20 rad/s?

o =ot=20t
E = 1107 1200
2

%><1.5><(201;)2 =1200J

= t=2s
8. The resistance of a galvanometer is 50 ohm and the maximum current which can be passed through it is 0.002
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sol.

A. What resistance must be connected to it in order to convert it into an ammeter of range 0—0.5 A?

Ueh IR &1 UfeR1g 50 ohm 2 01 $99 Afdead 0.002 A &RT yarfad 81 Havdl! & | §961 0 — 0.5 A IR &
arfiex # uRafda o & ford s faam ufeRi Sirg=n =nf2dr?

(1)0.2 ohm (2) 0.002 ohm (3)0.5 ohm (4)0.02 ohm

1

9

R,=50Q
I,=0.002 A

9

©
0.5A |

9

0.5-1)8S

We have

Ig Rg =(0.5- Ig) S

= (0.002) (50) = (0.5 - Ig) S
0.002 x50

§= 220 500
= 0.5

Atomic Structure

9.

sol.

A He" ionis inits first excited state. Its ionization energy is :

T He't ST 379+ U0 SIS STaReq H & | SFPT I Soff 81
(1) 13.60 eV (2) 6.04 eV (3)48.36 eV (4) 54.40 eV
1

E - -Ez* _—E x4
" on’ 4
To ionise it E energy must be supplied.

E,=13.6¢V.

- —E,

Sound Waves

10.

A.

sol.

Two cars A and B are moving away from each other in opposite directions. Both the cars are moving with a
speed of 20 ms™! with respect to the ground. If an observer in car A detects a frequency 2000 Hz of the sound
coming from car B, what is the natural frequency of the sound source in car B?

(speed of sound in air =340 ms™)

S BR A T B Uh—gaR I §R AU faen 3 51 RE1 2 | 91 SR gedl & |riel 20 ms™! &1 a1dl A I W81 & | IS
PR A H 931 YeTd, BR B A 3777 aTell &9 @1 3rgiy 2000 Hz 9Tdl 8 @1 R B # eaf+ S &1 ar<ifdes AgRi 2 ;
(s @1 arg H =1l = 340 ms ™)

(1)2150Hz (2) 2300 Hz (3)2060 Hz (4)2250Hz

4

S O
<« —_—
20 m/s 20 m/s

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 5



Matrix JEE (MAIN ONLINE) 2019

MATRIX JEE Academy

o (vtu,) £ (v—20)
- (Vius)' o (v+20)"°

320
2000 = —f,
- 360"
o, 209 yosomy
Geometrical Optics
11. A convex lens of focal length 20 cm produces images of the same magnification 2 when an object is kept at two

distances x, and x, (X, >x,) from the lens. The ratio of x, and x, is :
20 cm I G o Ueb STTel o<t ¥ el v & i ebT 3MTaei 2 €1 Bl STd a%g] bl o< ¥ &1 gRaAT X, AT X,
(X, > X,) RIG € | X, AR X, DT :

(1)3:1 (2)2:1 (3)4:3 4)5:3
A. 1
I 1 1
sol. I = T
v=(x2u)
forv=2u
1 1 1 31
20 u 20 2u 20
u, =30 cm
forv=—2u
I )
u 2u 20
1 1
% = % soou,=10
30
0 3.
Kinematics
12. The position of a particle as a function of time t, is given by x(t) = at + bt — ct* where a, b and ¢ are constants.
When the particle attains zero acceleration, then its velocity will be :
TE 60T ) R T 't & e H A1 7
x(t) = at + bt> — ct?
STEf a, b 20 ¢ FEdi® 2 | 519 H01 BT @R I &, T SHDT 99 BT
2 2 2 2
(1)a+% (2):/,1+1§—C (3)a+% (4) a+%
A. 2

sol. x=at+bt2—ct?

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 6



Matrix JEE (MAIN ONLINE) 2019

MATRIX JEE Academy

V= >.(=a+2bt—3ct2

. b
For x=0 t=+—
3c
. 2
V=X= a+2b(+—bj—3c b
3c 3cx3c
b> 2b’ b’
= =——+—+a=a+—
3¢ 3c 3c
Capacitance
13. The parallel combination of two air filled parallel plate capacitors of capacitance C and nC is connected to a

battery of voltage, V. When the capacitors are fully charged, the battery is removed and after that a dielectric
material of dielectric constant K is placed between the two plates of the first capacitor. The new potential
difference of the combined system is :

Y A AR & FATRR @i FeriRAl, e erRard C don nC €, & TR GG B1 V dreed] $1 9231 A STl 131
2 | 519 TR Uil AT 81 STl & dl 2% Bl BT [T ST & 3iR Aeuedl Usel GeTRE &l &M ©ici & 44
ORTdEeie K 1 URTIE[d yaTef 79 od © | ge Ao & forl 731 favarix 8 :

(n+1)V AV nV
Oy @ &V @i
A1
sol. Imtla]ly cvV
Q=CV (I +n) 1t
C,,=(K+n)C
"~ (K+n)C  (K+n) nCV

Communication Systems

14. The physical sizes of the transmitter and receiver antenna in a communication system are :
(1) Inversely proportional to modulation frequency
(2) Inversely proportional to carrier frequency
(3) Proportional to carrier frequency

(4) Independent of both carrier and modulation frequency
TS FAR FRAT & ol Ues T2t IFHUTEl U1 & ifdd SMdR 8

(1) Arger 3MgRT & FehArgarc
(2) aTES SMGRT & JhATIITH
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(3) ITES MMGIT & FHTFUTA
(4) 918 TAT ATGE IMITT Q41 UR R &1 el |
A. 2

sol.  Size of antenna depends on wavelength of carrier wave.

COM, Momentum & Collision

15. A wedge of mass M =4m lies on a frictionless plane. A particle of mass m approaches the wedge with speed
v. There is no friction between the particle and the plane or between the particle and the wedge. The maximum
height climbed by the particle on the wedge is given by :
M = 4m & BT T 91 (wedge) ITHR Bl Sl U TYUEI Fle IR 1 8 | m GHT BT Uh Bl [T Dl
3R, v ATel & ST B | BT R A8 T BV R T & §1d HIg °¥0] 981 B | B & gRT ICH & SHUR gl T4

oy s Bl

v e o v

()g ()Sg ()7g ()Zg
A. 2

sol.  atmaximum height they attain same speed

mv =(4m+m)v'

Common speed v'= %

From energy conservation

2

mgh+15m.v—= g
2 25

1
—mv
2
1 (1) 1 ,4
h=—mv |l-—|=—mv .-
) (5) 2 s

_ 2mv’ _2_V2

h= -
Sxmg Sg
Fluid Mechanics
4
16. A wooden block floating in a bucket of water has 5 of'its volume submerged. When certain amount of an oil

is poured into the bucket, it is found that the block is just under the oil surface with half of its volume under

water and halfin oil. The density of oil relative to that of water is

m&"rﬁéﬁgq,wcﬂmé\la‘»gcmammwfﬁr% AT U7+ ¥ 1 G311 © | 19 dTec! § 6 del STefd & al Ira i

2 5 T[ea! I o) A W SN 7 TAT SHDBT AT FRRAT TS o TR AT A YT & 376X 2 | T & SATUed oIt ol
g BT
(1)0.5 (2)0.8 (3)0.7 (4)0.6

A. 4
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4 .. .. :
sol. Vog= 5 VPug (Initial condition) ..(i)
V V . ., .
Vog = 5 P&+ 7 Pog (Final condition)
Po , Poil 4
To 4 ol b
= ( > ) j 5 Po
Pa _ (4 _1)_3
= ) Po ( s 2} 10 Po

3
= poilzgpm=0‘6pw

Heat Transfer

17. Two materials having coefficients of thermal conductivity '3K'and 'K' and thickness 'd' and '3d', respectively,
are joined to form a slab as shown in the figure. The temperatures of the outer surfaces are ‘6, > and * 0,’
respectively, (0, > 0,). The temperature at the interface is:
feEmy TR AR 3K den 'K S Areldhdl oNd T4, HAen: 'd' T2 '3d' JIeTS aTet &1 yaTeil B SIredR Ud

gfeed! SR T & | S AT’ el & JIIHE B <0, 3R “0,” £(0, > 0,) | RIS BT AT9HA B :

d 6 3d
) J
[0, 50, ) 0,90, 40,20, TN

()6 6 ()10 10 ()3 3 “) 2

A. 2
3KA KA
sol. H=—-(06,-0)=——(6-96
d ( 2 ) 3d ( 1)
90, 6,
=—=4 —

= 10 10
Errors & Significant Digits
18. The area of a square is 5.29 cm?. The area of 7 such squares taking into account the significant figures is :

T I BT &8FABA 5.29 cm? T | TH A1 71 BT &bl I A1eids i H 81

(1)37.03 cm? (2)37.0 cm? (3)37.030 cm? (4)37 cm?
A. 2
sol. 529 x7=37.03 cm?

But answer should be in 3 significant digits. So area=37.0
Geometrical Optics
19. Diameter of the objective lens of a telescope is 250 cm. For light of wavelength 600 nm. coming from a distant
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object, the limit of resolution of the telescope is close to :

U GRaH & JAMGeID o= Bl T 250 ¢cm & | U 5% Rerd I A 3714 dTel aTwed 600 nm & YTl & o
RSN BT IS A1 BN, T
(1) 1.5x 107 rad (2) 3.0 x 107 rad (3)2.0x 107 rad (4)4.5x 107 rad

1.220,
0=
sol. D
-9
_, g L22x600x10 " o0 590107

250
= 0=3x10"rad

Dual Nature of Radiation & Matter
20. A particle 'P'is formed due to a completely inelastic collision of particles 'x' and 'y having de-Broglie wavelengths
‘A, ’and ‘A, ’respectively. If x and y were moving in opposite directions, then the de-Broglie wavelength of

'P'is

Q101 'x' ATy, FoTTa! Si—a1fier aRATeed shHer <A T A, €, & qRgUl SIcRel HHee 3 Ueb vl P e |
Ifg w1 'x' qen 'y e feemsit # fiefia &, a1 P! @ S—aified aeeed B

MAy e
(1) ‘XX—M (2) A =2, () A+, 4) by Ay
A. 1
h h
p=— P,=—
sol. 1 x 2 7vy
P=P -P,=h 11
A, A,
p_n
A
h_pf L1
Moo\ hy A
1A =2
oA,
M
A =2y |
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Magnetic Field & Force
21. A moving coil galvanometer has a coil with 175 turns and area 1 cm?. It uses a torsion band of torsion constant
10 N-m/rad. The coil is placed in a magnetic field B parallel to its plane. The coil deflects by 1° for a current
of 1 mA. The value of B (in Tesla) is approximately
T oIl HuSell TR H 175 BRI aTell 921 1 cm? 3% e &l Udh Hosel ol & | 399 A1eid 10 N-m/rad arel
T RIS IU€ BT TANT BT 2 | §9 HoScll Bl T G & B # 3@ 8 oil fdh 39 FAd & GAR 2 | | mA
gRT & forl Gusell # fderd 1° g | B &1 914 (STl H) Pl ©
(1) 10 (2) 102 (3) 10! 4) 103
A. 4
sol. NIAB=K6
-6
175 % 1 % 10 x 1 x 104 x B=_0 <™
180
n 10
B=—x——~997x107'T
= 180 175
= B=10T
Current Electricity
22. In a conductor, if the number of conduction electrons per unit volume is 8.5 X 10?® m~ and mean free time is
25 fs (femto second), it’s approximate resistivity is (m, = 9.1 x 107" kg)
el =rete # I eI geragivl ol | Ui UdHid! add 8.5 x 10% m 8 3R #ied gad |q\d 25 fs
(BRI-DUS) & Al I P! YfeRigrad & : (m, = 9.1 x 103 kg)
(1)10° QOm (2) 10°Qm (3) 107 Om (4)10* QOm
A. 4
1 J= \ ek
sol. =nev, d m
I ne.eE.t _
m
e’t
1= g _GE
m
= (P 1/0)
9.1x107"
- 28 “1912 - Qm
8.5x107 x(1.6x1077)"x25x10
9.1 (-59+53) -8
=— %10 =1.67x107"Qm
8.5%x2.56%x25
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Geometrical Optics

23. Acthin convex lens L (refractive index = 1.5) is placed on a plane mirror M. When a pin is placed at A, such that
OA= 18 cm, its real inverted image is formed at A itself, as shown in figure. When a liquid of refractive index
u, is put between the lens and the mirror, the pin has to be moved to A, such that OA' =27 cm, to get its
inverted real image atA' itself. The value of p, will be :
1.5 39aci=ie & Qb Uclel S<iel o= L &1, fadl T9del G901 M &1 Hdg IR I § | 919 Uah fUF 1 A IR I &, 79
bl d kokr fod fd W aqrivki & fcEe] fn[ K dpHub i A R & a7a1 8 | fear s OA = 18 cm | SfUaciHi® p, & U &d
DI T AT Y0 & G119 ST W, U & araifdss va Sec Ul o1 A' iR &1 UM & forg {99 &1 A' T 39 UdhR
I3[ € f OA'=27 cm | p, T #1981 :

A/
—_—
A— -
L
M
o
4 3

1) 2 @5 33 )5
A. 2
sol. f =18cm

1 2
—=0.5x— =
13 R = R=18cm
1
= (1, - 1) (——j
L 18

L_L_(Ml —1) _ -y, +1

27 18 18 18

= 2=32-u)=6-3p,

4

= M= 3
Electromagnetic Induction
24, Two coils 'P'and 'Q' are separated by some distance. When a current of 3 A flows through coil 'P', a magnetic

flux of 103 Wb passes through Q. No current is passed through 'Q'. When no current passes through 'P' and
a current of 2A passes through 'Q', the flux through ‘P’ is
q1 usfordt 'P' 91 'Q' BB g3 R I & | 5id Husell 'P' H 3A @ 91_T yaTiad el & dl grsen 'Q' | 103 Wb

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 12
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BT GBI Tl Joikall 8 |'Q' H IS &1RT 81 2 | 51d 'P' H Plg &RT 781 & 721'Q' | 2A &1RT yattad sidll , a1 ‘P
H T[SIR aTel FeTa™d BT
(1)6.67x 103 Wb (2)6.67x 104 Wb  (3)3.67 x 10° Wb (4) 3.67 x 10 Wb

A. 2

sol.  ¢,=Mi
= 107 =M(3)
0, =M(2)
107 _ ¢
3 2
20

b =107 =6.67x107 W,

Calorimetry

25. A massless spring (k=800 N/m), attached with a mass (500 g) is completely immersed in 1 kg of water. The
spring is stretched by 2 cm and released so that it starts vibrating. What would be the order of magnitude of the
change in the temperature of water when the vibrations stop completely? (Assume that the water container and
spring receive negligible heat and specific heat of mass =400 J/kg K, specific heat of water =4184 J/kg K)
500 g 5@ 9 IS U M Ifed B (k = 800 N/m) &1 1 kg 9T+ # qofan gamn 721 2 | RE71 612 cm
TS A Wiadx BT UR Qe 3™ 81 91 & | 519 Gl Ul S Sl & A4 Uil & JIIHE 3 98el1d &l dife
BT 2 (AT T3 aril & urt 3R RERT 1 el o1 7909 2 a2 s &1 faf¥re w1 = 400 J/kg K, arit @1 fafirse
ST =4184 J/kg K)

(1) 10° K 2)10'K 3) 103 K (4)10*K

A. 1

sol. %ksz = E(dissipated)

1 goox[2%2 (_16,
2 100x100 ) 100

16 400X AT +1x4184x AT
100 2
16
o =0 - (200+4184)AT = 4384AT
100
T-— 10 _36x10°K
4384 %100

COM, Momentum & Collision
26. A particle of mass ‘m’ is moving with speed ‘2v’ and collides with a mass ‘2m’ moving with speed ‘v’ in the
same direction. After collision, the first mass is stopped completely while the second one splits into two particles

each of mass ‘m’, which move at angle 45° with respect to the original direction. The speed of each of the
Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 13




Matrix JEE (MAIN ONLINE) 2019

MATRIX JEE Academy

moving particle will be

SR ‘m’ $1 TP S AT 2y’ IR g VS S99 2m’ & BT 511§ f3en 9 =1 “v° 4 ST /&l 8, ¥ §eee
PRAT & | U B d18 Ugal YT RR a1 3 31T I & A1 SR BT U &1 S| ‘m’ & &l ol H AT &
ST & | A Q1 $H0T RS 391 1 45° & BT IR O 8

YD TATIH DT DI Tf BT 7IF 81T
v v
(1) (2\5 ) (2) NG (3) J2v 4 22v
A. 4
sol. Initial momentum - P.=2mv+2mv=4mv

Let v' be the speed of | particle

mv’

2V 4my

V2

= V'=2\/§V

Waves on a String

27. Astring 2.0 m long and fixed at its ends is driven by a 240 Hz vibrator. The string vibrates in its third harmonic
mode. The speed of the wave and its fundamental frequency is
ST RRT A 941 g8 2.0 m o1 T SI)1 240 Hz & Gob = 9 =1ferd 8 | ST 37U+ <R JomgRil (harmonic) d
HUF PR & | TR D AT R gHD! I IR ©
(1)320m/s, 120Hz (2)320m/s,80Hz  (3)180m/s,80Hz  (4) 180 m/s, 120 Hz

A. 2
L2
sol. > =3
4
A=—m
= 3
4
V=§><240=320m/s
3" harmonic
fnznfo
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f, = 240 =80Hz
3
Semiconductors
28. The logic gate equivalent to the given logic circuit is
& i A uRue &1 goa dffords e ©
A
Ba
B .—Do—l_
(1)OR (2) NAND (3)AND (4) NOR
A. 1

y

Electromagnetic Induction

29. A very long solenoid of radius R is carrying current I(t) = kte ™ (k > 0), as a function of time (t > 0). Counter
clockwise current is taken to be positive. A circular conducting coil of radius 2R is placed in the equatorial
plane of the solenoid and concentric with the solenoid. The current induced in the outer coil is correctly depicted,
as a function of time, by :
R 5501 @ rcdres o=l uRHTferdt # yarfed o1 I(t) = kte ™ (k > 0) THI & B (t > 0) & WU H 2 | i
forem 3 a1_1 1 g TS for 11 & | 2R 3531 a1l U TR Fosel! bl URATI®] & FHa—< 13 q201 §A Hegad
HHTA H T © | T BUSell H YR IRT BT THI & Bl H Ael w0 A G2 dTell U7 2

A A

| | /\
(1) t=0 ) t=0 »

/ t

Pl A

¥~
~
C

(3) t=0

~v

\_—
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sol. 1i=te*k
¢ =k,i=kte*+k ote™
E= —(%) =—k,e ™ +kate™
=k e (1 -at)

Induced current [ = E_ ke (1-at)
r

Electrostatics

30. Four point charges —q, +q, +q and —q are placed on y-axis at y=—-2d, y=—d, y=+d and y =+2d, respectively.
The magnitude of the electric field E at a point on the x-axis at x = D, with D >>d, will behave as:
IR fa=g *Mmaeii —q, +q, +q AR —q BT y-NT R, HAM: y = -2d, y = —d, y = +d T2 y =+2d U I& 7T T | X-37&
R SUReIT e fawg x = D, 81 D >> d 8, WR f4gd &5 & uRET E &1 2FdeR 81

1 1 1 1
(1)EocE (Q)EocB (3)EocF (4)EocF

A. 3

sol.  Considerasadipole

~4a
T+q D >>y
\

--+q

t-q

P S DI

4me, (D2 +4y? )5 4me, (D> +y?)?

B 29 (, 34y +§y_2 _9dy’
= 4me,D? 2' D’ 2D ) 4ng,D*

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 16



