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1. A plano convex lens of refractive index µ
1
 and focal length f

1
 is kept in contact with another plano concave lens

of refractive index µ
2
 and focal length f

2
. If the radius of curvature of their spherical faces is R each and f

1
 = 2f

2
,

then µ
1
 and µ

2
 are related as :

viorZukad  µ
1
 rFkk Qksdl  f

1
 nwjh ds ,d leryksÙky ysUl dks viorZukad  µ

2
 rFkk Qksdl nwjh  f

2
  ds nqljs lery&vory ysUl ds lEidZ

esa j[kk x;k gSA ;fn izR;sd ysUl ds xksyh; Qyd dh oØrk f=kT;k R gS rFkk  f
1
 = 2f

2
  gS] rks  µ

1
 rFkk  µ

2
  esa lEcU/k gksxk:

(1) 2µ
1
 – µ

2
 = 1 (2) µ

1
 +µ

2
 = 3 (3) 2µ

2
 – µ

1
 = 1 (4) 3µ

2
 – 2µ

1
 = 1

A. 1

Sol.

L1 L2

 1

1

1 1
µ 1

f R

 
   

 

 2

2

1 1
µ 1

f R

 
   

 

f
1
 is positive, f

2
 is negative

 |f
1
| = 2|f

2
| or  1 2f 2 f 

using above eq.

2µ
1
 – µ

2
 = 1

Question ID : 4165299348

Option 1 ID : 41652936852

Option 2 ID : 41652936850

Option 3 ID : 41652936851

Option 4 ID : 41652936853

2. In the given circuit the cells have zero internal resistance. The currents (in Amperes) passing through resistance
R

1
 and R

2
 respectively, are :

fn;s x;s ifjiFk esa lsyksa dk vkarfjd izfrjks/k 'kwU; gSA izfrjks/kksa  R
1
 rFkk R

2
  esa] Øe'k% /kkjk (Ampere esa) ds eku gksaxs%

(1) 1, 2 (2) 2, 2 (3) 0, 1 (4) 0.5, 0

A. 4
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Sol.

+ + ––

R1 R220 20

0 0

00 10
10V10V

I1 I2

I
1
 = 

10 0 1
A

20 2




I
2
 = 

0 0
0

20




Question ID : 4165299343

Option 1 ID : 41652936831

Option 2 ID : 41652936832

Option 3 ID : 41652936833

Option 4 ID : 41652936830

3. Using a nuclear counter the count rate of emitted particles from a radioactive source is measured. At t = 0 it
was 1600 counts per second and t = 8 seconds it was 100 counts per second. The count rate observed, as
counts per second, at t = 6 seconds is close to :
,d ukfHkdh; xf.k=k (counter) ds }kjk jsfM;ks/kehZ L=kskr ls mRlftZr d.kksa dh x.kuk nj dks ekirs gSaA  t = 0 s  le; ij x.kuk 1600 izfr
lsd.M rFkk  t = 8 s ij x.kuk 100 izfr lsd.M gSA izfr lsd.M x.kuk ds :i esa  t = 6 s ij izsf{kr x.kuk nj yxHkx gksxh :

(1) 360 (2) 150 (3) 400 (4) 200

A. 4

Sol. At t = 0, N
0
 = 1600

At t = t, N = N
0
 e–t

for t = 8 sec, N = 100

 = 
1ln 2

sec
2



for t = 6 sec,

N = 1600 
ln 2

.6
2e



 
1600

N 200
8

 

Question ID : 4165299351

Option 1 ID : 41652936864

Option 2 ID : 41652936862

Option 3 ID : 41652936865

Option 4 ID : 41652936863

4. A potentiometter wire AB having length L and resistance 12r is joined to a cell D of emf  and internal
resistance r. A cell C having emf /2 and internal resistance 3r is connected. The length AJ at which the
galvanometer as shown in fig. shows no deflection is :



3Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999

Matrix
JEE Academy

JEE (MAIN ONLINE) 2019

L yEckbZ rFkk izfrjks/k 12r ds ,d foHkoekih rkj AB dks fo-ok-cy   rFkk vkUrfjd izfrjks/k r  dh ,d lsy D ls tksM+rs gSA fo-ok-cy  /
2 rFkk vkUrfjd izfrjks/k 3r okyh ,d lsy  C  dks fn[kk;s x;s fp=kkuqlkj tksM+rs gSaA og yEckbZ  AJ, ftlds fy;s xSYosuksekih esa dksbZ fo{ksi ugha
gksrk gS] gksxh:

(1) 
11

L
24

(2) 
11

L
12

(3) 
13

L
24

(4) 
5

L
12

A. 3

Sol. Current flowing in potentiometer at time of zero deflection = 
r 12r 13r

 




Per unit length resistance of potentiometer wire = 
12r

L

 at zero deflection

12r 13L
.AJ AJ

13r L 2 24

  
     

 

Question ID : 4165299354

Option 1 ID : 41652936876

Option 2 ID : 41652936877

Option 3 ID : 41652936874

Option 4 ID : 41652936875

5. A charge Q is distributed over three concentric spherical shells of radii a, b, c (a < b < c) such that their surface
charge densities are equal to one another. The total potential at a point at distance r from their common centre,
where r < a, would be :
vkos'k   Q dks rhu ledsUnzh; rFkk f=kT;k  a, b, c (a < b < c) ds xksykdkj dks'kksa ij bl rjg forfjr fd;k gS fd rhuksa ij {ks=kh; vkos'k
?kuRo cjkcj gSA dks'kksa ds dsUnz ls nwjh  r (r < a) ij fLFkr ,d fcUnq ij dqy foHko dk eku gksxk :

(1) 
 
 2 2 2

0

Q a b c

4 a b c

 

   (2) 
 
 

2 2 2

3 3 3
0

Q a b c

4 a b c

 

  

(3)  0

Q

4 a b c   (4) 
0

Q ab bc ca

12 abc

 



A. 1
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Sol.
r
p a

b

c

qa

qb

qc

q
a
 + q

b
 + q

c
 = Q .....(i)

a b c

2 2 2

q q q

4 a 4 b 4 c
 

  

a b c
2 2 2

q q q

a b c
   = Q' ....(ii)

by eq. (i) & (ii) = 2 2 2

Q
Q '

a b c


 

2 2 2

a b c2 2 2

a b c
q q q Q

a b c

 
   

 

a b c
P

kq kq kq
V

a b c
  

 a b c
P 2 2 2

aq bq cq
V k kQ ' a b c

a b c

 
       

 

 
 P 2 2 2

0

Q a b c
V

4 a b c

 
 

  

Question ID : 4165299341

Option 1 ID : 41652936823

Option 2 ID : 41652936825

Option 3 ID : 41652936824

Option 4 ID : 41652936822

6. A magnet of total magnetic moment 2 2ˆ10 iA m   is placed in a time varying magnetic field,  ˆBi cos t  where

B = 1 Tesla and  = 0.125 rad/s. The work done for reversing the direction of the magnetic moment at t = 1
second, is :

2 2ˆ10 iA m   pqEcdh; vk?kw.kZ okys ,d pqEcd dks le; ds lkFk   ˆBi cos t  ds vuqlkj cnyrs gq;s ,d pqEcdh; {ks=k esa j[krs gSaA ;gk¡

B = 1 Tesla rFkk  = 0.125 rad/s gSaA  t = 1 s ij pqEcdh; vk?kw.kZ dh fn'kk dks foijhr djus esa fd;k x;k dk;Z gksxk :

(1) 0.01J (2) 0.007 J (3) 0.028 J (4) 0.014 J

A. 4

Sol. Work done, W =  .B


= 2 × 10–2 × 1 cos(0.125)

  0.02 J

 (Bonus)

Question ID : 4165299346

Option 1 ID : 41652936844

Option 2 ID : 41652936843
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Option 3 ID : 41652936845

Option 4 ID : 41652936842

-----5-----

7. A parallel plate capacitor is of area 6cm2 and a separation 3mm. The gap is filled with three dielectric materials

of equal thickness (see figure) with dielectric constants K
1
 = 10, K

2
 = 12 and K

3
 = 14. The dielectric constant

of a material which when fully inserted in above capacitor, gives same capacitance would be :

,d lekUrj iê la/kkfj=k dh IysVksa dk {ks=kQy  6cm2  rFkk muds chp nwjh 3 mm gSA IysVksa ds chp rhu mlh eksVkbZ rFkk ,dleku {ks=kQy

ds ijkoS|qrksa ftuds ijkoS|qrkad]   K
1
 = 10,  K

2
 = 12 , K

3
 = 14 gSa] ls fp=kkuqlkj Hkj fn;k tkrk gSa blh la/kkfj=k esa ,sls ijkoS|qr dk

ijkoS|qrkad D;k gksxk ftls Mkyus ij ogh /kkfjrk izkIr gks%

K1 K2 K3 3 mm

(1) 4 (2) 14 (3) 36 (4) 12

A. 4

Sol.
1 0 1 2 0 2 3 0 3 0k A k A k A k ' A

d d d d

   
  

[Diclerectric slabs will form 3 diff. capacitors in parallel combination as P.D across all is same]

K
1
A

1
 + K

2
A

2
 + K

3
A

3
 = K'A

K
1
 = 10, K

2
 = 12, K

3
 = 14, A

1
 = A

2
 = A

3
 = 

A

3

 K' = 12

Question ID : 4165299339

Option 1 ID : 41652936816

Option 2 ID : 41652936817

Option 3 ID : 41652936814

Option 4 ID : 41652936815

8. A homogeneous solid cylindrical roller of radius R and mass M is pulled on a cricket pitch by a horizontal force

F. Assuming rolling without slipping, angular acceleration of the cylinder is :

nzO;eku M rFkk f=kT;k R ds ,d Bksl lekax csyukdkj jksyj dks ,d fØdsV fip ij {kSfrt cy F, ls [khapk tk jgk gSA ;g ekurs gq;s fd csyu

fcuk fQlys yq<+drk gS] blds dks.kh; Roj.k dk eku gksxk%

(1) 
3F

2mR
(2) 

2F

3mR
(3) 

F

3mR
(4) 

F

2mR

A. 2

Sol.

F

f

R

F – f = Ma ....(i)
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fR = 
2MR

2
 ....(ii)

a =  R ....(iii)

By (ii) & (iii) 
Ma

f
2



3Ma 2F
F

2 3MR
  

Question ID : 4165299331

Option 1 ID : 41652936783

Option 2 ID : 41652936782

Option 3 ID : 41652936784

Option 4 ID : 41652936785

9. Two electric dipoles, A, B with respective dipole moments 
A

ˆd 4qai 


 and 
B

ˆd 2qai 


 are placed on the

x-axis with a separation R, as shown in the figure 
A B

X
R

The distance from A at which both of them produce the same potential is :

nks fo|qr f}/kzqo] A rFkk B ftuds f}/kzqo vk?kw.kZ Øe'k% 
A

ˆd 4qai 


rFkk 
B

ˆd 2qai 


 gSa] dks x-v{k ij R nwjh ij fp=kkuqlkj j[kk x;k gSA

A B
X

R

A ls ml fcUnq dh nwjh] ftl ij nksuksa dk foHko cjkcj gksxk] gS:

(1) 
R

2 1
(2) 

2R

2 1
(3) 

R

2 1
(4) 

2R

2 1

A. 4

Sol.    
2 2

4qa 2qa

r r R

 




r = 
2R

2 1

Question ID : 4165299340

Option 1 ID : 41652936820

Option 2 ID : 41652936819

Option 3 ID : 41652936821

Option 4 ID : 41652936818

10. A train moves towards a stationary observer with speed 34 m/s. The train sounds a whistle and its frequency

registered by the observer is f
1
. If the speed of the train is reduced to 17 m/s, the frequency registered is f

2
. If

speed of sound is 340 m/s, then the ratio f
1
/f

2
 is :

,d jsyxkM+h 34 m/s dh pky ls ,d fLFkj izs{kd dh vksj tk jgh gSA jsyxkM+h dh lhVh dh vkokt izs{kd dks  f
1
 vkof̀Ùk dh lqukbZ nsrh gSA ;fn

jsyxkM+h dh pky 17 m/s rd ?kVk nh tkrh gS rks izs{kd dks lhVh dh vko`fÙk  f
2
 lqukbZ nsrh gSA ;fn /ofu dh pky  340 m/s gS rks vuqikr

f
1
/f

2
 gksxk :
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(1) 21/20 (2) 19/18 (3) 18/17 (4) 20/19

A. 2

Sol. 1 2

340 340
f f ; f f

340 34 340 17

   
    

    

1

2

f 19

f 18


Question ID : 4165299338

Option 1 ID : 41652936811

Option 2 ID : 41652936813

Option 3 ID : 41652936810

Option 4 ID : 41652936812

11. If the magnetic field of a plane electromagnetic wave is given by (The speed of light = 3 × 108 m/s)

6 15 x
B 100 10 sin 2 2 10 t

c
   

      
  

then the maximum magnitude of electric field associated with it is :

;fn ,d lery fo|qr pqEcdh; rjax dk pqEcdh; {ks=k fuEu gS %

6 15 x
B 100 10 sin 2 2 10 t

c
   

      
  

rks blds laxr fo|qr {ks=k dk vf/kdre eku gksxk [izdk'k dh pky = 3 × 108 m/s ]

(1) 4 × 104 N/C (2) 4.5 × 104 N/C (3) 3 × 104 N/C (4) 6 × 104 N/C

A. 3

Sol. 4
max maxE CB 3 10 N / C  

Question ID : 4165299347

Option 1 ID : 41652936846

Option 2 ID : 41652936849

Option 3 ID : 41652936848

Option 4 ID : 41652936847

12. A piece of wood of mass 0.03 kg is dropped from the top of a 100 m high building. At the same time, a bullet

of mass 0.02 kg is fired vertically upward, with a velocity 100 ms–1, from the ground. The bullet gets embedded

in the wood. Then the maximum height to which the combined system reaches above the top of the building

before falling below is : (g = 10ms–2)

0.03 kg nzO;eku ds ydM+h ds ,d VqdM+s dks ,d  100 m Å¡ph bekjr dh Nr ls NksM+k tkrk gSA mlh le;  0.02 kg nzO;eku dh ,d xksyh

dks /kjkry ls  100 ms–1 dh xfr ls Å/okZ/kj fn'kk esa Åij dh rjQ nkxk tkrk gSA xksyh ydM+h esa xM+ tkrh gS] rks bl la;qDr fudk; }kjk uhps

vkus ls igys bekjr dh 'kh"kZ ls Åij r; dh x;h vf/kdre Å¡pkbZ dk eku gksxk% (fn;k gS g = 10ms–2)

(1) 40 m (2) 20 m (3) 10 m (4) 30 m

A. 1
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Sol.
60

40

100

0.03kg

0.02kg

C.O.M

80

h  for C.O.Mmax

Bullet

Initial position of COM = 40m below top of tower (60m above ground).

Initial velocity of COM = 
100 0.02

40m / s
0.05




Acceleration of COM = g = 10 m/s2

max. height gained by COM = 
40 40

80m
2 10






 max height gained by (block + bullet) above top of tower = 40m.

Question ID : 4165299329

Option 1 ID : 41652936774

Option 2 ID : 41652936776

Option 3 ID : 41652936777

Option 4 ID : 41652936775

13. Water flows into a large tank with flat bottom at the rate of 10–4m3s–1. Water is also leaking out of a hole of area
1 cm2 at its bottom. If the height of the water in the tank remains steady, then this height is :
,d lery ryh ds cM+s VSad esa ikuh  10–4m3s–1 ls Hkj jgk gS vkSj bldh ryh es cus  1 cm2 {ks=kQy ds ,d Nsn ls ikuh ckgj Hkh cg jgk gSA
;fn ikuh dh VSad esa Å¡pkbZ fLFkj gS rks bl Å¡pkbZ dk eku gksxk%

(1) 2.9 cm (2) 4 cm (3) 1.7 cm (4) 5.1 cm

A. 4

Sol. h

a1
v1

since tank is large 
1v 2gh

for height of water to be steady.
volumetric rate of inflow of water = volumetric rate of outflow

 10–4 m3/s = a
1
v

1

 10–4 m3/s = 1 × 10–4 × 2 g h   m3/s

 h 
1 50

m h cm
2g g

  

Question ID : 4165299334
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Option 1 ID : 41652936796

Option 2 ID : 41652936795

Option 3 ID : 41652936797

Option 4 ID : 41652936794

14. A solid metal cube of edge length 2 cm is moving in a positive y-direction at a constant speed of 6 m/s. There
is a uniform magnetic field of 0.1 T in the positive z-direction. The potential difference between the two faces
of the cube perpendicular to the x-axis, is :
2 cm yEch Hkqtk dk ,d Bksl /kkrq dk /ku] /kukRed  y-v{k dh fn'kk esa   6 m/s dh pky ls tk jgk gSA ;gk¡   0.1 T dk pqEcdh; {ks=k /kukRed
z-v{k dh fn'kk esa mifLFkr gSA  x-v{k ds yEcor~ ?ku ds nks Qydksa ds chp foHkokUrj dk eku gksxk :

(1) 12 mV (2) 1 mV (3) 6 mV (4) 2 mV

A. 1

Sol. emf = Bvl = 
1 2

6 mv
10 100

 

[B, v, l are prependicular to each other]

Question ID : 4165299344

Option 1 ID : 41652936836

Option 2 ID : 41652936834

Option 3 ID : 41652936835

Option 4 ID : 41652936837

15. In an electron microscope, the resolution that can be achieved is of the order of the wavelength of electrons
used. To resolve a width of 7.5 × 10–12m, the minimum electron energy required is close to :
,d bysDVªkWuks dh rjaxnS/;Z dh dksfV dh gSA  7.5 × 10–12m dh pkSM+kbZ ds foHksnu gsrq bysDVªkWu dh U;wure ÅtkZ dk fudVre eku gksxk :

(1) 500 keV (2) 100 keV (3) 25 keV (4) 1 keV

A. 3

Sol.
h

p
  { = 7.5 × 10–12}

h
P 



 

34

2 122

31

6.6 10

h / 7.5 10P
KE J

2m 2m 2 9.1 10







 
 

    
 

KE = 25 Kev

Question ID : 4165299350

Option 1 ID : 41652936860

Option 2 ID : 41652936861

Option 3 ID : 41652936859

Option 4 ID : 41652936858

16. A heat source at T = 103K is connected to another heat reservoir at T = 102 K by a copper slab which is 1 m
thick. Given that the thermal conductivity of copper is 0.1 WK–1m–1, the energy flux through it in the steady
state is :
T = 103 K rkieku ds xeZ Å"ek Hk.Mkj dks  T = 102 K rkieku ds Å"ek Hk.Mkj ls] 1eh- eksVkbZ ds rk¡cs ds iVy }kjk tksM+rs gSA fn;k gS]
rk¡cs dh Å"ek pkydrk  0.1 WK–1m–1 lkE;koLFkk esa blls xqtjus okyk ÅtkZ ¶yDl gksxk:
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(1) 65 Wm–2 (2) 120 Wm–2 (3) 90Wm–2 (4) 200 Wm–2

A. 3

Sol. At steady state

 2 1KA T TQ

t L




 
 2 1K T TQ

At L


  = 90 W/m2

Question ID : 4165299336

Option 1 ID : 41652936804

Option 2 ID : 41652936803

Option 3 ID : 41652936802

Option 4 ID : 41652936805

17. A 2W carbon resistor is color coded with green, black, red and brown respectively. The maximum current
which can be passed through this resistor is :
2W ds ,d dkcZu izfrjks/k dks Øe'k% gjs] dkys] yky rFkk Hkwjs jax esa dyj dksM fd;k x;k gSA vf/kdre /kjk tks bl izfrjks/k ls cg ldrh gS] gksxh
:

(1) 60 mA (2) 20 mA (3) 100 mA (4) 0.4 mA

A. 2

Sol. 2 = I2R R = 50 × 102 + 1%

I = 20mA.

Question ID : 4165299355

Option 1 ID : 41652936880

Option 2 ID : 41652936879

Option 3 ID : 41652936881

Option 4 ID : 41652936878

18. The density of a material in SI units is 128 kg m–3. In certain units in which the unit of length is 25 cm and the unit
of mass is 50g, the numerical value of density of the material is :
SI ek=kdksa esa ,d inkFkZ dk ?kuRo 128 kg m–3 gSA ,d ,sls ek=kd esa] ftlesa yEckbZ dh bdkbZ 25 cm rFkk nzO;eku dh bdkbZ 50g  gS] bl
inkFkZ ds ?kuro dk vkafdd eku gksxk%

(1) 640 (2) 40 (3) 16 (4) 410

A. 2

Sol. Let numerical value of x in new system.

3

3 6 3

x 50g 128 10
g x 40

25 25 25cm 10 cm

 
  

 

Question ID : 4165299326

Option 1 ID : 41652936764

Option 2 ID : 41652936762

Option 3 ID : 41652936765

Option 4 ID : 41652936763

19. A uniform metallic wire has a resistance of 18 and is bent into an equilateral triangle. Then, the resistance
between any two vertices of the triangle is :
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/kkrq ds ,d ,dleku rkj dk izfrjks/k 18gSA bls eksM+dj ,d leckgq f=kHkqt cukrs gSA bl f=kHkqt ds dksbZ nks 'kh"kksaZ ds chp izfrjks/k dk eku gksxk%

(1) 4  (2) 8  (3) 2  (4)  12 

A. 1

Sol.

B

RR

R
A C

L
183R 6

A 3


   

R
eq(A, B)

 = 
R 2R 2R

4
R 2R 3


  



Question ID : 4165299342

Option 1 ID : 41652936828

Option 2 ID : 41652936829

Option 3 ID : 41652936826

Option 4 ID : 41652936827

20. A satellite is moving with a constant speed  in circular orbit around the earth. An object of mass 'm' is ejected
from the satellite such that it just escapes from the gravitational pull of the earth. At the time of ejection, the
kinetic energy of the object is :
,d mixzg iF̀oh ds ifjr% oÙ̀kkdkj d{kk esa ,d fu;r xfr  ls ?kwe jgk gSA mixzg ls nzO;eku 'm' dk ,d fi.M bl rjg mR{ksfir gksrk gSA fd
og iF̀oh ds xq:Rokd"kZ.k ls Bhd iyk;u dj tkrk gSA mR{ksi.k ds le; fi.M dh xfrt ÅtkZ dk eku gksxk%

(1) 
21

m
2

 (2) 22m (3) 2m (4) 
23

m
2



A. 3

Sol. for escape T.E = 0

PE + KE = 0

KE = –PE

 KE = mv2

Question ID : 4165299333

Option 1 ID : 41652936790

Option 2 ID : 41652936793

Option 3 ID : 41652936791

Option 4 ID : 41652936792

21. A TV transmission tower has a height of 140 m and the height of the receiving antenna is 40 m. What is the
maximum distance upto which signals can be broadcasted from this tower in LOS(Line of Sight) mode? (Given
: radius of earth = 6.4 × 106 m).
,d  TV lapj.k ehukj dh Å¡pkbZ   140 m rFkk vfHkxzkgh ,sfUVuk dh Å¡pkbZ  40 m  gSA bl ehukj ls n`f"V js[kk fo/kk  (LOS) esa fdruh
vf/kdre nwjh rd flXuy izlkfjr dj ldrs gSa\ (fn;k gS] iwFoh dh f=kT;k = 6.4 × 106 m)

(1) 40 km (2) 48 km (3) 65 km (4) 80 km

A. 3
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Sol. d
max

 = d
T
 + d

R
 = T R2Rh 2Rh

d
max

 =    38 10 28 8 m 8 28 8 KM 65km    

Question ID : 4165299353

Option 1 ID : 41652936870

Option 2 ID : 41652936873

Option 3 ID : 41652936872

Option 4 ID : 41652936871

22. Two guns A and B can fire bullets at speeds 1 km/s and 2 km/s respectively. From a point on a horizontal
ground, they are fired in all possible directions. The ratio of maximum areas covered by the bullets fired by the
two guns, on the ground is :
nks cUnwdks  A rFkk B  }kjk vkjfEHkd pkyksa Øe'k% 1 km/s rFkk 2 km/s ls xksyh pyk;h tk ldrh gSA {kSfrt Hkwfe ds fdlh fcUnq ls lHkh lEHko
fn'kkvksa esa budks pyk;k tkrk gSA nksuksa cUnwdksa }kjk nkxh xbZ xksfy;ksa ls Hkwfe ij Nkfnr vf/kdre {ks=kQyksa dk vuqikr gS %

(1) 1 : 8 (2) 1 : 16 (3) 1 : 2 (4) 1 : 4

A. 2

Sol.
 
 

11

2
2

2 4
4

maxmax 1 1
2 4

max 2 2
max

RA U U 1

A U U 16R

  
    

 

Question ID : 4165299327

Option 1 ID : 41652936768

Option 2 ID : 41652936767

Option 3 ID : 41652936766

Option 4 ID : 41652936769

23. To get output '1' at R, for the given logic gate circuit the input values must be :
R ij fuxZr eku  '1' ds fy;s fn;s x;s ykWftd xsV ifjiFk esa] fuos'kksa dk eku gksuk pkfg, :

X

Y
R

P

Q

(1) X = 0 , Y = 0 (2) X = 1, Y = 1 (3) X = 1, Y = 0 (4) X = 0, Y = 1

A. 3

Sol.

X

Y
R

Y

X X

Y

Y Y

X

X or Y = P

X & Y = Q

opt (1) P = 1, Q = 1, R = 0



13Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999

Matrix
JEE Academy

JEE (MAIN ONLINE) 2019

opt(2) P = 1, Q = 1, R = 0

opt(3) P = 0, Q = 1, R = 1

opt (4) P = 1, Q = 1, R = 0

Question ID : 4165299352

Option 1 ID : 41652936866

Option 2 ID : 41652936869

Option 3 ID : 41652936868

Option 4 ID : 41652936867

24. In a Young's double slit experiment with slit separation 0.1 mm, one observes a bright fringe at angle 
1

40
rad by

using light of wavelength 
1
. When the light of wavelength 

2
 is used a bright fringe is seen at the same angle in

the same set up. Given that 
1
 and 

2
 are in visible range (380 nm to 740 nm) their values are :

,d ;ax f}&f>jh iz;ksx ftlesa f>fjZ;ksa ds chp dh nwjh   0.1 mm gS, rjaxnS/;Z  
1
 ds izdk'k }kjk 

1

40
rad  dks.k ij nhIr fÝUt ns[kh tkrh

gS tc blh iz;ksx esa  
2
 rjax nS/;Z ds izdk'k dk mi;ksx djrs gSa rks mlh dks.k ij nhIr fÝUt ns[kh tkrh gSA fn;k gS fd  

1
 rFkk 

2
 n'̀; izdk'k

ds ijkl (380 nm ls 740 nm rd) esa gS] rks muds eku gksaxs:

(1) 380 nm, 500 nm (2) 400 nm, 500 nm (3) 625 nm, 500 nm (4) 380 nm, 525 nm

A. 3

Sol. x = d sin 

n= 0.1 × 10–3 × 25 × 10–3  3sin 25 10 Rad    

62.5 10 2500
m nm.

n n


  

9 9380 10 740 10   

250
38 74 3.37 n 6.58

n
     

n is integer  n = 4, 5, 6

 can be 625 nm, 500 nm

Question ID : 4165299349

Option 1 ID : 41652936856

Option 2 ID : 41652936857

Option 3 ID : 41652936855

Option 4 ID : 41652936854

25. A string of length 1m and mass 5g is fixed at both ends. The tension in the string is 8.0 N. The string is set into
vibration using an external vibrator of frequency 100 Hz. The separation between successive nodes on the
string is close to :
1m yEckbZ rFkk 5g nzO;eku dh ,d Mksjh ds nksuksa fljksa dks n<̀+ j[kk gSA Mksjh esa   8.0 N dk ruko gSA 100 Hz vko`fÙk ds ,d ckgjh dfEi=k
ls Mksjh esa dEiu mRiUu djrs gSaA Mksjh esa cus fudVre fuLianksa ds chp dh nwjh dk lfUudV eku gksxk :

(1) 33.3 cm (2) 16.6 cm (3) 10.0 cm (4) 20.0 cm

A. 4
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Sol. 3

T 8
v 40m/s

r 5 10
  



0

V
f 20Hz

2L
  

frequency of vibrator = 100Hz = 5f
0

 string is in 5th harmonic

5 1 40cm
2

 
     

 

 Distance b/w succesive nodes = 
2


 = 20 cm.

Question ID : 4165299337

Option 1 ID : 41652936809

Option 2 ID : 41652936807

Option 3 ID : 41652936806

Option 4 ID : 41652936808

26. In the cube of side 'a' shown in the figure, the vector from the central point of the face ABOD to the central
point of the face BEFO will be :
fp=k esa fn[kk;s x;s ?ku dh Hkqtk  'a' ds Qyd  ABOD ds dsUnz ls Qyd  BEFO ds dsUnz rd tkus okyk lfn'k gksxk :

G
H

x

y

z

B

FO
A

E

a

a
aD

(1)  1 ˆ ˆa j i
2

 (2)  1 ˆ ˆa k i
2

 (3)  1 ˆ ˆa j k
2

 (4)  1 ˆ ˆa j k
2



A. 1

Sol. Co-ordinates of G = 
a a

,0,
2 2

 
 
 

Co-ordinates of H = 
a a

0, ,
2 2

 
 
 

vector form G to H =    a a a aˆ ˆ ˆ ˆ ˆ ˆGH i j i j j i
2 2 2 2

       


Question ID : 4165299328

Option 1 ID : 41652936772

Option 2 ID : 41652936770

Option 3 ID : 41652936773

Option 4 ID : 41652936771
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27. To mop-clean a floor, a cleaning machine presses a circular mop of radius R vertically down with a total force
F and rotates it with a constant angular speed about its axis. If the force F is distributed uniformly over the mop
and if coefficient of friction between the mop and the floor is µ, the torque, applied by the machine on the mop
is :
,d lery dks iksaNs ls lkQ djus dh ,d e'khu }kjk  R f=kT;k ds iksaNs dks dqy Å/okZ/kj cy  F ls nckdj mls mldh v{k ds ifjr% ,d fu;r
dks.kh; xfr ls ?kqek;k tkrk gSA ;fn cy  F iksaNs ij ,dleku forfjr gS rFkk iksaNs vkSj lery ds chp ?k"kZ.kkad  µ gS rks e'khu }kjk iksaNs ij
yxk;k cy vk?kw.kZ gksxk :

(1) µFR/6 (2) µFR/3 (3) µFR/2 (4) 
2

FR
3


A. 4

Sol.

dx 

x

Consider a strip of radius x & thickness dx, Torque due to friction on this strip.

R

2

0

x F.2 xdx
d

R

 
 

 

3

2

2 F R
.

R 3


 

2 FR

3


 

 correct answer is (4)

Question ID : 4165299332

Option 1 ID : 41652936786

Option 2 ID : 41652936787

Option 3 ID : 41652936788

Option 4 ID : 41652936789

28. A block of mass m is kept on a plattorm which starts from rest with constant acceleration g/2 upward, as
shown in fig. Work done by normal reaction on block in time t is :
fn[kk;s x;s fp=kkuqlkj  m nzO;eku dk ,d xqVdk ,d IysVQkWeZ ij j[kk gS tks fojke ls fu;r Roj.k  g/2 ls Åij dh vksj pyuk vkjEHk djrk
gSA xqVds ij yxus okys vfHkyEc izfrfØ;k  (normal reaction) cy }kjk le; t esa fd;k x;k dk;Z gS :

m
g

a
2



(1) 
2 2mg t

8
 (2) 0 (3)

2 23mg t

8
(4) 

2 2mg t

8

A. 3

Sol. FBD of block w.r.t plat form

 N = mg + ma

N

mgma



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

Matrix
JEE Academy

JEE (MAIN ONLINE) 2019

 N = 
3mg

2
 Normal reaction is constant over time t.

Displacement of block(s) is time t = 
2 21 1

at gt
2 4



[It is in direction of normal reaction]

 Work done by normal reaction  = N × S = 
3

8
mg2t2.

Question ID : 4165299330

Option 1 ID : 41652936779

Option 2 ID : 41652936781

Option 3 ID : 41652936778

Option 4 ID : 41652936780

29. Three Carnot engines operate in series between a heat source at a temperature T
1
 and a heat sink at temperature

T
4
 (See figure). There are two other reservoirs at temperature T

2
 and T

3
, as shown, with T

1
 > T

2
 > T

3
> T

4
. The

three engines are equally efficient if :
rhu dkuksZ batu Js.khØe esa  T

1
 rkieku ds ,d xeZ Å"ek Hk.Mkj rFkk T

4
 rkieku ds ,d B.Ms Å"ek Hk.Mkj d chp yxs gSa  (fp=k nsf[k;s) A

fn[kk;s vuqlkj  T
2
  rFkk T

3
 rkieku ds nks vkSj Å"ek Hk.Mkj gS ;gk¡  T

1
 > T

2
 > T

3
> T

4
 gSA rhuksa batu cjkcj {kerk ds gksaxs] ;fn :

T1

T2

T3

T4

1

2

3

(1)    
1 1

3 34 4
2 1 4 3 1 4T T T ;T T T  (2)    

11
2 32

2 1 4 3 1 4T T T ;T T T 

(3)    
1 1

2 23 3
2 1 4 3 1 4T T T ;T T T  (4)    

1 1
2 23 3

2 1 4 3 1 4T T T ;T T T 

A. 4

Sol. For 1 2 3    

32 4

1 2 3

TT T
1 1 1

T T T
    

32 4

1 2 3

TT T

T T T
  

 2
2 1 3T T T  ; 2

3 2 4T T T
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2 13 11

2 3 32 22
2 1 2 4 2 1 4 2 1 4T T T T T T T T T T     

 
1

2 3
2 1 4T T T 

 
1

2 3
3 1 4T T T

Question ID : 4165299335

Option 1 ID : 41652936801

Option 2 ID : 41652936799

Option 3 ID : 41652936798

Option 4 ID : 41652936800

30. An insulating thin rod of length l has a linear charge density   0

x
x

l
    on it. The rod is rotated about an axis

psssing through the origin (x = 0) and perpendicular to the rod. If the rod makes n rotations per second, then
the time averaged magnetic moment of the rod is :

yEckbZ   l  dh ,d iryh jks/kh NM+ ij js[kh; vkos'k ?kuRo   0

x
x

l
    gSA bl NM+ dks ewyfcUnq  (x = 0) ls tkus okyh rFkk NM+ ds yEcor

,d v{k ds ifjr% n pDdj izfr lsdaM ls ?kqek;k tkrk gSA bl NM dk dkfyd ek/; pqEcdh; vk?kw.kZ gksxk :

(1) 
3n l

4


 (2) 

3n l
3


 (3) 3n l (4) 3n l 

A. 1

Sol.   M = NIA

dq = dx & A = x2

  20x
dm x dx. x


  

4
30 0

0

n n L
M . x .dx .

4

    
   

 



 

3
0n

M
4

 



 or 

3M n
4


 

Question ID : 4165299345

Option 1 ID : 41652936841

Option 2 ID : 41652936839

Option 3 ID : 41652936838

Option 4 ID : 41652936840


