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1. Two carnot engines A and B are operated in series. The first one A, receives heat at T
1
 (=600K) and

rejects to a reservoir at temperature T
2
. The second engine B  receives heat rejected by the first  engine

and in turn rejects to a heat reservoir at T
3
 (= 400K).Calculate the temperature T

2
 if the work outputs of

the two engines are equal

nks dkWUkksZa (carnot) batUk A rFkk B dks Js.khØe esa pYkk;k tkrk gSA igYkk batUk A rkiekUk T
1
 (=600K) ij Å"ek Yksrk gS o

rkiekUk T
2
 ds ,d Å"ek HkaMkj dks Å"ek nsrk gSA nwljk batUk B  bl igYks batUk }kjk nh gq;h Å"ek dks ysdj rkiekUk

T
3
 (= 400K) ds Å"ek HkaMkj dks Å"ek nsrk gSA ;fn nksUkksa batUkksa dk dk;Z mRiknUk cjkcj gS rks T

2
 dk ekUk gksxk &

(1) 400 K (2) 500 K (3) 600 K (4) 300 K

A. 2

Question ID : 4165298795

Option 1 ID : 41652934639 Option 2 ID : 41652934640

Option 3 ID : 41652934641 Option 4 ID : 41652934638

S.

600K

WA WB

T2 400K

W U  , A BW W

& U T  

  
A A 2

B B 2

U W 600 T
1

U W T 400


  



 2T 500K

2. The pitch and the number of divisions on the circular scale, for  a given screw gauge are 0.5 mm and 100
respectively. When the screw gauage is fully tightened without any object, the zero of its circular scale
lies 3 divisions below the mean line
The readings of the main scale and the circular scale, for a thin sheet, are 5.5 mm and 48 respectively, the
thickness of this sheet is :

,d ispekih dh fip rFkk o`Rrh; iSekUks ij Hkkxksa dh la[;k] Øe'k% 0.5 mm rFkk 100 gSA tc ispekih dks fcUkk fdlh oLrq ds
iwjh rjg dl fn;k tkrk gS] rks blds o`Rrh; iSekUks dk 'kwU; e/; js[kk ls rhUk Hkkx uhps vkrk gSA ,d iryh pn~nj dh eksVkbZ
ds fy, bl ispekih ds eq[; iSekUks rFkk o`Rrh; iSekUks dk ikB~;kad] Øe'k% 5.5 mm RkFkk 48 gS rks pn~nj dh eksVkbZ gksxh &

(1) 5.755 mm (2) 5.950 mm (3) 5.740 (4) 5.725 mm

A. 4

Question ID : 4165298815

Option 1 ID : 41652934719 Option 2 ID : 41652934720

Option 3 ID : 41652934721 Option 4 ID : 41652934718

S.
Pitch

L.C.
No.of Div.

  = 0.005 mm

zero error = +3×(0.005) mm = 0.015mm

A.R. = M.S.R. + n × 2 – zero
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= 5.5 mm + 48 (0.005)mm – 0.015 m = 5.725 mm

3. The top of a water tank is open to air and its water lavel is maintained. It is giving out 0.74 m3 water per
minute through a circular opening of 2cm radius in its wall. The depth of the centre of the opening from
the level of water in the tank is close to

ikuh dh ,d Vadh Åij ls [kqYkh gq;h gS rFkk blesa ikuh dk Lrj fLFkj gSA bldh nhokj esa mifLFkr ,d 2cm f=kT;k ds o`Rkkdkj
Nsn ls ikuh 0.74 m3 / min dh nj ls cg jgk gSA bl Nsn ds dsUnz dh ikuh dh lrg ls xgjkbZ dk lfUUkdV ekUk gksxk &

(1) 2.9 m (2) 6.0 m (3) 4.8m (4) 9.6 m

A. 3

Question ID : 4165298794

Option 1 ID : 41652934636 Option 2 ID : 41652934637

Option 3 ID : 41652934634 Option 4 ID : 41652934635

S. Per second out flow water = 
30.74

m
60

= A
1
V

1
 =  (4×10–4)V

1

1 4

0.74 1
V 2gh

60 4 10
  



by solving h   4.8 m

4. In a Young's doule slit experiment the slits are placed 0.320 mm apart.Light of wavelength  = 500 nm
is incident on the slits. The total number of bright fringes that are observed in the angular range –30° 

is

;ax ds ,d f}f>jhZ midj.k esa f>fjZ;ksa ds chp nwjh 0.320 mm gSA rjaxnS/;Z  = 500 nm dk izd'k f>fjZ;ksa ij iM+rk gSA
dks.kh; ijkl –30° esa fn[kUks okYkh nhIr fQzUtksa dh la[;k gksxh &

(1) 641 (2) 320 (3) 640 (4) 321

A. 1

Question ID : 4165298809

Option 1 ID : 41652934697 Option 2 ID : 41652934694

Option 3 ID : 41652934696 Option 4 ID : 41652934695

S.
30°

30°

n fringes

Central bright fring

n fringes

x d sin  

n dsin 30  

 9 6 1
n 500 10 320 10 .

2
   

n = 320

total bright fringe = 2n + 1 = 641
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5. Expression for time in terms of G (universal gravitational constant), h (planck constant) and c (speed of
light) is proportional to

G (lkoZf=kd xq:Rokd"kZ.k fu;rkad), h (IYkkad fu;rkad) rFkk c (izdk'k dh xfr) ds :i esa le; dk lerqY; laca/k fuEUk esa
fdlds lekUkqikrh gksxk &

(1) 3

Gh

c
(2) 

5hc

G
(3) 

3c

Gh
(4) 5

Gh

c

A. 4

Question ID : 4165298786

Option 1 ID : 41652934602 Option 2 ID : 41652934605

Option 3 ID : 41652934603 Option 4 ID : 41652934604

S.
2

1 3 2

2

FR
G M L T , G

M
    

2 1 E
h ML T , h    

C = [LT–1]

Now t = GaHbCc

  [T] = [M–a+b L3a+2b+c TT–2a–b–c]
Now solve = –a+b = 0

  a = b
3a+2b+c = 0

 c = –5a = –5b
–2a – b – c = 1
by solving

  a = b = 
1

2
, c = 

5

2


6. In the given circuit the internal resistance of the 18 V cell is negligible.If R
1
 = 400, R

3
 = 100 and

R
4
 = 500  and the reading of an ideal voltmeter across R

4
 is 5 V, then the value of R

2
 will be

fn;s x;s ifjiFk esa 18 V dh lsYk dk vkURkfjd izfrjks/k Ukx.; gSA ;fn R
1
 = 400, R

3
 = 100 rFkk R

4
 = 500  gS vkSj

R
4
 ij yxs ,d vkn'kZ oksYVehVj dk ikB~;kad 5 V gS rks R

2
 dk ekUk gksxk &

(1) 300  (2) 450  (3) 550  (4) 230 

A. 1

Question ID : 4165298802

Option 1 ID : 41652934669 Option 2 ID : 41652934668

Option 3 ID : 41652934666 Option 4 ID : 41652934667



4Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999

Matrix
JEE Academy

JEE (MAIN ONLINE) 2019

S. Current through R
4
 = 

5

500
 = 0.01 AA

voltage difference across R
2
 = 0.01 (100 + 500) = 6V

Req. of R
2
, R

3
, R

4
   

2

2

600R

R 600

Req. & R
1
 are in series

  Voltage across R
eq

 = 6v = 
eq

1 eq

R
18

R R





2

eq

2

600R
R 200

R 600
 



 2R 300 

7. A particle is executing simple harmonic motion (SHM) of amplitude A, along the x-axis, about x = 0.When
its potential  Energy (PE) equals kinetic energy (KE) the position of the particle will be

,d d.k x-v{k dh fn'kk esa] x = 0 ds lkis{k vk;ke A ls ljy vkorZ xfr dj jgk gSA tc bl d.k dh fLFkfrt ÅtkZ rFkk
xfrt ÅtkZ ds ekUk cjkcj gS] rks d.k dh fLFkfr gksxh &

(1) 
A

2
(2) 

A

2
(3) A (4) 

A

2 2

A. 1

Question ID : 4165298798

Option 1 ID : 41652934652 Option 2 ID : 41652934651

Option 3 ID : 41652934650 Option 4 ID : 41652934653

S. PE = K.E

2 21 1
kx Mv

2 2


 
2

2 2 2 21 1
M x M A x

2 2
   

A
x

2
 

8. The position co-ordinates of a particle moving in a 3-D coordinate system is given by
x = a cost
y = a sint
and z = at
The speed of the particle is

,d f=kfoeh; funsZ'kkad fudk; esa xfr'khYk ,d d.k ds fLFkfr funsZ'kkad fuEUk gS &
x = a cost
y = a sint

rFkk z = at

bl d.k dh xfr dk ekUk gksxk &

(1) 3a (2) 2a (3) 2a (4) a
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A. 2

Question ID : 4165298788

Option 1 ID : 41652934613 Option 2 ID : 41652934612

Option 3 ID : 41652934611 Option 4 ID : 41652934610

S. sin    
dx

V a tdtx

cos   
dy

V a tdty

  
dz

V adtz

2 2 2  V Vx vy Vz

= 2 2 2 2 2 2 22 sin cos     a t a t a

2 21 (sin cos )     a t t

2 a

9. One of the two identical conducting wires of length L is bent in the form of a circular loop and the other
one into a circular coil of N identical turns. If the same current is passed in both, the ratio of the magnetic

field at the central of the loop(B
L
) to that at the centre of the coil (B

C
), i.e. 

L

C

B

B  will be

yEckbZ L ds nks ,dlekUk pkYkd rkjksa esa ls ,d dks oR̀rkdkj oy; dh vkd`fr esa yk;k tkrk gS rFkk nwljs dks N ,dlekUk Qsjksa
dh o`Rrkdkj dqaMYkh esa eksM+k tkrk gSA ;fn nksUkksa ls ,d gh /kkjk izokfgr dh tkrh gS] rks oYk; rFkk dqaMYkh ds dsUnzksa ij mifLFkr

pqEcdh; {ks=k] Øe'k% B
L
 rFkk B

C
 gks] rc vuqikr 

L

C

B

B  gksxk &

(1) 
1

N
(2) 2

1

N
(3) N2 (4) N

A. 2

Question ID : 4165298804

Option 1 ID : 41652934677 Option 2 ID : 41652934676

Option 3 ID : 41652934675 Option 4 ID : 41652934674

S.
0

L

L

μ I
B = ,

2R
0B

2


C

C

N I

R

2 , L N(2 R )    CLL R

L

L
R

2
 


, C

L
R

2 N
 


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Now, 

0

L
2

0C

I 2

B 12 L

N I 2 NB N

2 L

  
 
  

  
 
 

10. A power transmission line feeds input power at 2300V to a step down transformer with its primary
windings having 4000 turns. The output power is delivered at 230 V by the transformer. If the current in
the primary of the transformer is 5A and its efficiency is 90% the output current would be

2300V dh ,d 'kfDr lapj.k YkkbUk ,d vipk;h Vªk¡lQkWeZj] ftlds izkFkfed dq.MYkh esa 4000 Qsjs gS] dks 'kfDr iznkUk djrh
gSA Vªk¡lQkWeZj 230 V ds fuxZr foHko ij 'kfDr forj.k djrk gSA ;fn VªkWUlQkWeZj dh izkFkfed dq.MYkh esa 5A dh /kkjk gS rFkk
bldh n{krk 90% gS] rks fuxZr /kkjk dk ekUk gksxk &

(1) 35 A (2) 50 A (3) 45 A (4) 25 A

A. 3

Question ID : 4165298806

Option 1 ID : 41652934682 Option 2 ID : 41652934683

Option 3 ID : 41652934684 Option 4 ID : 41652934685

S. out inP  

0 0 i iI v I v 

    0I 230 0.9 5 2300

0I 45A

11. A rod of length 50 cm is pivoted at one end.It is raised such that is makes an angle of 30° from the
horizontal as shown and released from rest. Its angular speed when it passes through the horizontal (in
rad s–1) will be (g = 10 ms–2)

50 cm dh ,d NM+ ds ,d fljs dks fdYkfdr fd;k gSA bldks {kSfrt ls 30° dks.k ij] fp=kkuqlkj] mBkdj fLFkjkoLFkk ls NksM+
fn;k tkrk gSA tc ;g NM+ {kSfrt voLFkk ls xqtjrh gS rks bldh dks.kh; pkYk dk (rad s–1) esa ekUk gksxk
(fn;k gS % g = 10 ms–2)

(1) 
20

3
(2) 30 (3)  

30

2
(4) 

30

2

A. 2

Question ID : 4165298791

Option 1 ID : 41652934625 Option 2 ID : 41652934622

Option 3 ID : 41652934624 Option 4 ID : 41652934623

S. Energy conservation  . .  U K E

21
sin

2 2


L
mg I 

2 2
2.25 10 1 .25 10

2 2 3

  
 

Mg M

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30 /  rad s
12. A Force acts on a 2 kg object so that its position is given as a funciton of time as x = 3t2 + 5. What is the

work done by this  force in first 5 seconds

2 kg nzO;ekUk ds ,d fi.M ij ,d cYk Ykxkrs gS ftlls mldh fLFkfr dk le; ds lkFk ifjorZUk x = 3t2 + 5 gSA bl cYk }kjk
izFke 5 s esa fd;k x;k dk;Z gksxk &

(1) 900 J (2) 850 J (3) 950 J (4) 875 J

A. 1

Question ID : 4165298790

Option 1 ID : 41652934619 Option 2 ID : 41652934621

Option 3 ID : 41652934618 Option 4 ID : 41652934620

S. 6 6   
dx

V t dx tdt
dt

6 
dv

a
dt

12 F ma

12.(6 )   dw Fdx tdt

5

0

72 36(25) w tdt

w 900  J
13. A 15 g mass of nitrogen gas is enclosed in a vessel at a temperature 27°C.Amount of heat transferred to

the gas, so that rms velocity of molecules is doubled  is about [Take R = 8.3 J/K mole]

UkkbVªkstUk xSl dh 15 g ek=kk dks ,d ik=k esa 27°C ij j[kk gSA Å"ek dh og ek=kk] ftlls xSl ds v.kqvksa dk oxZ ek/; ewYk osx
nks xqUkk gks tk;sxk] dk ekUk gksxk & [fn;k gS % R = 8.3 J/K mole]

(1) 6kJ (2) 10 kJ (3) 0.9 kJ (4) 14 kJ

A. 2

Question ID : 4165298796

Option 1 ID : 41652934643 Option 2 ID : 41652934644

Option 3 ID : 41652934642 Option 4 ID : 41652934645

S.
rmsV T

2
2 2

2
1 1

4 
T V rms

T V rms

2 14T T

2 1

5
C T . ( )

2
   V

R
Q h m T T

315 5
Q 10 8.3(900)

28 2
   

Q 10  KJ
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14. The energy associated with electric field is (U
E
) with magnetic field is (U

B
) for an electromagnetic wave

in free space. Then

;fn eqDr vkdk'k esa ,d fo|qr pqEcdh; rjax ds fo|qr {ks=k esa fufgr ÅtkZ (U
E
) rFkk pqEcdh; {ks=k esa fufgr ÅtkZ (U

B
) gS rks

(1) U
E
 < U

B
(2) U

E
  =  U

B
(3) U

E
 >  U

B
(4) U

E
 = 

B
U

2

A. 2

Question ID : 4165298807

Option 1 ID : 41652934687 Option 2 ID : 41652934688

Option 3 ID : 41652934686 Option 4 ID : 41652934689

S. Part of theory

15. The energy required to take a satellite to a height 'h' above Earth surface (radius of Earth = 6.4×103 km)
is E

1
 and kinetic energy required for the satellite to be in a circulare orbit at this height is E

2
. The values

of  h for which E
1
 and E

2
 are equal is

,d mixzg dks i`Foh dh lrg ls Å¡pkbZ 'h' rd ykUks esa E
1
 ÅtkZ yxrh gS rFkk bl mixzg dks bl Å¡pkbZ dh o`Rrkdkj d{kk esa

j[kUks ds fy, E
2
 xfrt ÅtkZ dh vko';drk gksrh gSA h dk og ekUk] ftlds fy, E

1
 rFkk E

2
 cjkcj gS] gksxk &

(fn;k gS % i`Foh dh f=kT;k = 6.4×103 km)

(1) 6.4×103  km (2) 1.6 ×103 km (3) 3.2 ×103 km (4) 1.28 × 104 km

A. 3

Question ID : 4165298793

Option 1 ID : 41652934631 Option 2 ID : 41652934632

Option 3 ID : 41652934633 Option 4 ID : 41652934630

S. 1
Re Re(Re h)

 
   

  

e eGM m GM mhGMm
E

h Re

2
2

1
E

2
 mV

for v 

2

2(Re ) (Re h)
  

 
e

C

GM m mv
F

h
  

2

eR
 


eGM m

mv
h

2

2(Re )
 



GMem
E

h

1 2
2

   eR
E E h

16. A musician using an open flute of length 50cm produces second harmonic sound waves. A person runs
towards the musician from another end of a hall at a speed of 10km/h. If the wave speed is 330 m/s the
frequency heard by the running person shall be close to

50cm yEckbZ dh [kqys fljs dh ,d ckalqjh ls ,d laxhrK f}rh; lUUkknh /ofUk rjaxsa mRiUUk djrk gSA ,d O;fDr d{k ds nwljs
fljs ls laxhrK dh rjQ 10km/h dh xfr ls nkSM+rk gSA ;fn /ofUk dh xfr 330 m/s gS rks nkSM+rs gq;s O;fDr }kjk lquh x;h
vkòfRr dk lfUUkdV ekUk gksxk &

(1) 333 Hz (2)  500 Hz (3) 753 Hz (4) 666 Hz

A. 4

Question ID : 4165298797

Option 1 ID : 41652934646 Option 2 ID : 41652934647
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Option 3 ID : 41652934649 Option 4 ID : 41652934648

S.
2 330

2 660
2 2 0.50

 
   

 

V
f Hz

l

Velocity of observer 
3

0

10 10 25
/

3600 9


 V m s

0'
 

  
 

v v
f f

v

25
330

9' 660
330

 
 

  
 
 

f

' 671f Hz

17. A particle having the same charge as of electron moves in a circular path of radius 0.5 cm under the
influence of magnetic field of 0.5 T. If an electric field of 100V / m makes it to move in a straight path

then  the mass of the particle is (Given charge of electron = 1.6×10–19C)

,d d.k] ftldk vkos'k bysDVªkWUk ds vkos'k ds lekUk gS] 0.5 T pqEcdh; {ks=k esa ,d 0.5 cm f=kT;k ds o`Rrkdkj iFk ij pYkrk
gSA ;fn 100 V/m dk fo|qr {ks=k yxkUks ij ;g d.k ,d lh/kh js[kk esa pYkrk gS] rks d.k dk nzO;ekUk gksxk
(fn;k gS] bysDVªkWUk dk vkos'k = 1.6×10–19C)

(1) 2.0×10–24 kg (2) 9.1×10–31 kg (3) 1.6 × 10–19 kg (4) 1.6 × 10–27 kg

A. 1

Question ID : 4165298805

Option 1 ID : 41652934679 Option 2 ID : 41652934678

Option 3 ID : 41652934680 Option 4 ID : 41652934681

S. , 0   net B E

MV
r F F F

qB

B EF F

qVB qE

  
rqB

q B qE
M

2 3 19 25 10 1.6 10 25 10

100

      
 

rqB
M

E

242 10 m kg

18. Two point charges q
1  10 C and q

2
(-25C) are placed on the x-axis at x = 1m and x = 4 m respectively..

The electric field (in V/m) at a point y = 3 m on y-axis is 
9 2 2

0

1
take 9 10 Nm C

4
 

  
 

nks fcUnq vkos'kksa q
1  10 C rFkk q

2
(-25C) dks x-v{k ij Øe'k% x = 1m rFkk x = 4 m ij j[kk x;k gSA y-v{k ij fcUnq
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y = 3 m ij fo|qr {ks=k dk ekUk (V/m esa) gksxk 
9 2 2

0

1
9 10 Nm C

4


 
  

 

(1)   2ˆ ˆ81i 81j 10  (2)   2ˆ ˆ63i 27 j 10  (3)   2ˆ ˆ81i 81j 10   (4)   2ˆ ˆ63i 27 j 10  

A. 2

Question ID : 4165298801

Option 1 ID : 41652934664 Option 2 ID : 41652934663

Option 3 ID : 41652934665 Option 4 ID : 41652934662

S.  
6

6
1

10 10
10

1010




  
K k

E

6
2 2

(25)
10

(5)
  

K
E K

E1

E2

 
6 6

1 2

K 10 K
E 10 10

1010

    

 
 

6 6
2 2

K 25
E 10 K 10

5

    

1 1 2 2 1 1 2 2
ˆ ˆ ˆ( cos cos ) (E sin sin )   

    
E E i E i E j   

6 61 4 3 3ˆ ˆ. . 10 . 10
5 510 10 10 10

    
         
   

k k
K i K j

= 
9 6 6 97 3ˆ ˆ9 10 10 i 10 9 10 j

10 10
 

       

  2ˆ ˆ63i 27 j 10  

19. A series AC circuit containing an inductor (20 mH), a capacitor (120 F) and a resistor (60) is driven
by an AC source of 24 V/50 Hz. The energy dissipated in the circuit in 60s is

,d Js.khc} izR;korhZ ifjiFk esa ,d izsjd (20 mH), ,d la/kkfj=k (120 F) rFkk ,d izfrjks/k (60) Ykxs gS vkSj ;g ,d 24

V/50 Hz ds izR;korhZ L=kksr ls pkfYkr gSA 60s le; esa {kf;r ÅtkZ dk ekUk gksxk &

(1) 5.17×102 J (2) 3.39×103 J (3) 5.65×102 J (4) 2.26×103 J
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A. 1

Question ID : 4165298803

Option 1 ID : 41652934672 Option 2 ID : 41652934673

Option 3 ID : 41652934670 Option 4 ID : 41652934671

S. 50 100  /
2

   rf Hz rad s


 


6

1 1
26.5

100 120 10
   

 
cX

wc 
3100 20 10 6.3     LX L 

26.5 6.3 20    c LX X

2 2( ) 3600 400    c LZ R X X

20 10  Z

60 3
cos

20 10 10
  

R

Z


2

avg

V
cos

Z
  

 
2

2
avg

24 3
Q t . 60 5.17 10 J

20 10 10
    

20. Ge and Si diodes start conducing at 0.3 V and 0.7 V respectively. In the following figure If Ge diode
connection are  reversed the value of V

0
 changes by : (assume that the Ge diode has large breakdown

voltage)

Ge rFkk Si ds Mk;ksM] Øe'k% 0.3 V rFkk 0.7 V ij lqpkYkd gks tkrs gSA fn;s x;s fp=k esa ;fn Ge Mk;ksM ds fljksa dks iYkV
fn;k tk;s rks foHko V

0
 esa ifjorZUk dk ekUk gksxk & (ekUk Yksa fd Ge Mk;ksM dh HkatUk oksYVrk vR;f/kd gS)

(1) 0.2 V (2)  0.8 V (3) 0.6 V (4) 0.4 V

A. 4

Question ID : 4165298812

Option 1 ID : 41652934707 Option 2 ID : 41652934709

Option 3 ID : 41652934708 Option 4 ID : 41652934706

S. Part of theory

21. Two  plane mirrors are inclined to each other such that a ray of light incident on the first mirror (M
1
) and

parallel to the second mirror (M
2
) is finally reflected from the second mirror (M

2
) parallel to the first

mirror (M
1
) The angle between the two mirrors will be
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nks lerYk niZ.kksa (M
1
 rFkk M

2
) dks ijLij ,sls dks.k ij j[kk x;k gS ftlls izdk'k dh ,d fdj.k tc (M

2
) ds lekUrj tkrh

gq;h (M
1
) ij vkifrr gksrh gS rks varr% og M

2
 ls M

1
 ds lekUrj ijkofrZr gksrh gSA niZ.kksa ds chp dks.k dk ekUk gksxk &

(1) 45° (2) 60° (3) 75° (4) 90°

A. 2

Question ID : 4165298808

Option 1 ID : 41652934690 Option 2 ID : 41652934691

Option 3 ID : 41652934692 Option 4 ID : 41652934693

S. In 1 2OO O 3Q 180   

Q 60 

Q

O1

O2

O

Q

Q

Q

Q
90–Q

M1

M2

22. The magnetic field associated with a light wave is given at the origin by
B = B

0
 [sin(3.14×107)ct +sin(6.28×107)ct] If this light falls on a silver plate having a work fucntion of

4.7 eV, what will be the maximum kinetic energy of the photo electrons
(c = 3×108 ms–1, h = 6.6×10–34 J-s)

ewYk fcUnq ij ,d izdkf'k; rjax ds laxr pqEcdh; {ks=k fuEUk gS
B = B

0
 [sin(3.14×107)ct +sin(6.28×107)ct].

;fn ;g izdk'k ,d pkanh dh IYksV] ftldk dk;Z QYkUk 4.7 eV, ij iM+rk gS rks blls mRlftZr QksVksbysDVªkWUkksa dh vf/kdre
xfrt ÅtkZ D;k gksxh & (fn;k gS % c = 3×108 ms–1, h = 6.6×10–34 J-s)

(1) 12.5 eV (2) 7.72 eV (3) 6.82eV (4)  8.52eV

A. 2

Question ID : 4165298810

Option 1 ID : 41652934700 Option 2 ID : 41652934698

Option 3 ID : 41652934701 Option 4 ID : 41652934699

S.
7 7

0 sin( 10 ) sin(2 10 )      B B c t c t 

this is the combination of 2 EM waves
7

1 0 0 1sin 10 sin  B B c t B w t

7
2 0 0 2sin 2 10 sin  B B c t B w t

7
7

1 2

10
,  10

2 2


    

w c
c  


B

2 
has higher frequency we will consider only B

2
 for maximum K.E

2 .  maxh K E 

34 8 7

max19

6.6 10 3 10 10
4.7 .

1.6 10





   
 


ev K E
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K.E
max

 = 7.67 eV

23. A carbon resistance has a following colour code.What is the value of the resistance

,d dkcZUk izfrjks/k dk dyj dksM fUkEUk gSA blds izfrjks/k dk ekUk gksxk &

GOY Golden

(1) 6.4 M± 5 % (2) 64 k± 10 % (3) 5.3 M± 5 % (4)  530 k± 5 %

A.  4

Question ID : 4165298814

Option 1 ID : 41652934714 Option 2 ID : 41652934716

Option 3 ID : 41652934717 Option 4 ID : 41652934715

S.

4

4

5

3

10

5%

53 10 5%

530 5%

G

O

Y

Golden

k







 

  

 

24. Charge is distributed within a sphere of radius R with a volume charge density (r) = 
2r /a

2

A
e

r


 where AA

and a are constants. If Q is the total charge of this charge distribution the raidus R is

f=kT;k R ds ,d xksYks esa vkos'k forfjr gS ftldk vk;rfUkd vkos'k ?kUkRo (r) = 
2r /a

2

A
e

r


 ls fn;k tkrk gS] tgka A  rFkk a

fu;rkad gSA ;fn bl vkos'k forj.k dk dqYk vkos'k Q gS] rc f=kT;k R dk ekUk gS &

(1) 
1

a log
Q

1
2 aA

 
 
 
 

 

(2) 
Q

a log 1
2 aA

 
 

 
(3) 

a 1
log

Q2 1
2 aA

 
 
 
 

 

(4) 
a Q

log 1
2 2 aA

 
 

 

A. 3

Question ID : 4165298800

Option 1 ID : 41652934661 Option 2 ID : 41652934660

Option 3 ID : 41652934659 Option 4 ID : 41652934658

S. Take a element hollow sphere of radius r, and thickness dr

charge in this element = dq

2
2

2
(r)dv 4



  
r

a
A

dq e r dr
r

 

2

0

4



 

r
R a

Q A e dr

24
1

2 /

 
  

  

R

a
A

Q e
a


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2

1
2


  

R

a
Q

e
Aa

1

2 1
2

 
 

  
 
 

a
R ln

Q

Aa

25. A parallel plate capacitor with square plates is filled with four dielectrics of dielectric constants K
1
,

K
2
,K

3
,K

4
 arranged as shown in the figure. The effective dielectric constant K will be

oxkZdkj IYksVksa okYks ,d lekUrj IYksV la/kkfj=k dks fp=kkuqlkj pkj ijkoS|qrksa] ftuds ijkoS|qrkad K
1
, K

2
, K

3
 rFkk K

4
 ls Hkj

fn;k tkrk gS rks izHkkoh ijkoS|qrkad K dk ekUk gksxk &

(1) 
  1 2 3 4

1 2 3 4

k k k k
K

k k k k

 


  
(2) 

  1 3 2 4

1 2 3 4

k k k k
K

k k k k

 


  

(3) 
  
 

1 2 3 4

1 2 3 4

k k k k
K

2 k k k k

 


   (4) 
   
 

1 4 2 4

1 2 3 4

k k k k
K

2 k k k k

 


  

A. 2

Question ID : 4165298799

Option 1 ID : 41652934654 Option 2 ID : 41652934655

Option 3 ID : 41652934657 Option 4 ID : 41652934656

S. 2, 4, 8 1 & 3 are in parallel comibnation.

K1

K3

K2

K4

C2

C4

C1

C3

 
C13 C24

2 & 4 and 1 & 3 are in parallel combination

 
3 0

1 0
13 1 3 1 3 0

/ 2 2 ( )
/ 2 / 2


       eq

L
KK L L

C C C C k k
d d d

24 2 4 0( )   eq

L
C C K K

d

  C
13

 and C
24

 are in series combination
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2 2 2
13 24 1 3 2 4 0

013 24
1 2 3 4

. ( ).( ) /

( )

  
 

   
eq

C C K K K K L d
C

LC C K K K K
d

  1 3 2 4 0 0

1 2 3 4

.
( )d

   
 

  
eq eq

K K K K L L
C K

K K K K d

   
 

1 3 2 4

1 2 3 4

 


  
eq

K K K K
K

K K K K

26. In a car race on straight road car A takes a time t less than car B at the finish and passes finishing point
with a speed 'v' more than that of car B. both the cars start from  rest and travel with constant acceleration
a

1
 and a

2
 respectively. Then 'v' is equal to

,d lh/kh lM+d ij dkjksa dh ,d Li/kkZ esa] dkj A dks dkj B dh vis{kk var rd igqapUks esa t le; de yxrk gS rFkk vUr fcUnq
ij mldh xfr dkj B ls v vf/kd gksrh gSA nksUkksa dkjsa fLFkjkoLFkk ls fu;r Roj.k a

1
 rFkk a

2
 ls pyrh gSA 'v' dk ekUk gksxk &

(1) 
1 2

a a
t

2


(2) 1 22a a t (3) 

1 2

1 2

2a a
t

a a (4) 1 2a a t

A. 4

Question ID : 4165298787

Option 1 ID : 41652934608 Option 2 ID : 41652934606

Option 3 ID : 41652934609 Option 4 ID : 41652934607

S. Let's assume distance between start point and finish point is = d

 A BV V V

1 1 2 1( )  V a t a t t    ......(1)

2 2
1 1 2 1

1 1
d ( )

2 2
  a t a t t ......(2)

Put the value of t
1
 from (2) to in (1)

a
1
t
1
2 = a

2
 2

1t  + 2a
2
 t t

1
 + a

2
t2

2 2 2 22
2 2 2 1 2

1

2 1

2 4 4 4

2( )

   




a t a t a t a a t
t

a a

 1 2 2

1

2 1

2

2( )

 




t a a a
t

a a

1 1 2 2 1 2 2
2

2 1 2 1

( )   
      

a t a a a t a a a
V a t

a a a a

1 2V a a t

27. At a given instant, say t = 0, two radioactive substances A and B have equal activities. The ratio 
B

A

R

R of

their activi ties after time t i tself  decays with time t as e–3t.If the half life of A is ln2, the half life of B is

fn;s x;s ,d {k.k] t = 0 ij nks jsfM;ks/kehZ inkFkksZa] A rFkk B dh lfØ;rk cjkcj gSA le; t ds i'Pkkr~ budh lfØ;rk dk
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vuqikr  
B

A

R

R le; t ds lkFk e–3t ds vuqlkj ?kVrk gSA ;fn A  dh v/kZvk;q ln2 gS rks B dh v/kZvk;q gksxh &

(1) 
ln 2

4
(2) 

ln 2

2
(3) 4ln2 (4) 2ln2

A. 1

Question ID : 4165298811

Option 1 ID : 41652934702 Option 2 ID : 41652934703

Option 3 ID : 41652934705 Option 4 ID : 41652934704

S. 1/2 1/2|

1 2 1 2
1 2 1     A A

A

n n
t t n 

 

( ) 30

0


  


  

B

B A

A

t
t tB

t
A

N eR
e e

R N e


 



3 4    B A B  

1/2|

2 l 2

4
 B

B

ln n
t



28. A rod of mass 'M' and length '2L' is suspended at its middle by a wire. It exhibits torsional oscillations;If
two masses each of 'm' are attached at distance 'L/2' from its centre on both sides, it reduces the oscillation
frequency by 20% The value of ratio m/M is close to

nzO;ekUk 'M' rFkk YkEckbZ '2L' dh ,d NM+ dks mlds e/;fcUnq ls ,d rkj }kjk YkVdk;k x;k gSA ;g NM+ ejksM+ nksYkUk djrh
gSA ;fn izR;sd nzO;ekUk 'm' ds nks fi.Mksa dks NM+ ds e/; fcUnq ls 'L/2' nwjh ij nksUkksa rjQ tksM+rs gS] rks nksYkUk dh vko`fRr 20%

?kV tkrh gSA vuqikr m/M dk lfUUkdV ekUk gksxk &

(1) 0.17 (2) 0.57 (3) 0.77 (4) 0.37

A. 4

Question ID : 4165298792

Option 1 ID : 41652934626 Option 2 ID : 41652934628

Option 3 ID : 41652934627 Option 4 ID : 41652934629

S.
1 1

2
  

C
f f

I I

2

22

(2 )
' 120.8

' (2 )
2

12 2

  
 

  
 

M L
f I

f I M L L
m

/ 3
0.64

3 2

 



M

M m

0.37 
m

M
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29. A mass of 10 kg is suspended vertically by a rope from the roof. When a horizontal force is applied on
the rope at some point. the rope deviated at an angle of 45° at the roof point if the suspended mass is at
equilibrium the magnitude of the force applied is (g = 10 ms–2)

Nr ls 10 kg ds ,d nzO;ekUk dks ,d jLlh ls Å/okZ/kj YkVdk;k x;k gSA jLlh ds fdlh fcUnq ij ,d {kSfrt cYk YkxkUks ls jLlh
Nr okYks fcUnq ij 45° dks.k ls fopfYkr gks tkrh gSA ;fn YkVdk gqvk nzO;ekUk lkE;koLFkk esa gS rks Ykxk;s x;s cYk dk ekUk gksxk
(fn;k gS % g = 10 ms–2)

(1) 200 N (2)  100 N (3) 140 N (4) 70 N

A. 2

Question ID : 4165298789

Option 1 ID : 41652934615 Option 2 ID : 41652934614

Option 3 ID : 41652934616 Option 4 ID : 41652934617

S.  is in Mass eqlm

 1 100T N

Now at point C

0netF

10
T1

T2

45°

100N

F
C

2
1 100

2
 

T
T N

2

2

T
 = F

100 F N
30. In a communication system operating at wavelength 800 nm only one percent of source frequency is

available as signal bandwidth. The number of channels accomodated for transmitting TV signals of band
width 6 MHz are (take velocity of light c = 3×108 m/s, h = 6.6×10–34 J-s)

800 nm rjaxnS/;Z ij dk;Z djrs gq;s ,d lapkj O;oLFkk esa flXUkYk dh dqYk L=kksr vkof̀Rr dk ek=k ,d izfr'kr cSaM pkSM+kbZ ds
fy, mi;ksx dj ldrs gSA 6 MHz cSaM pkSM+kbZ ds TV flXUkYkksa okYks fdrUks pSUkYkksa dks blls lapkfjr fd;k tk ldrk gS\
(fn;k gS c = 3×108 m/s,h = 6.6×10–34 J-s)

(1) 3.86×106 (2)  6.25×105 (3) 3.75×106 (4) 4.87×105

A. 2

Question ID : 4165298813

Option 1 ID : 41652934711 Option 2 ID : 41652934710

Option 3 ID : 41652934713 Option 4 ID : 41652934712

S.
8

14

9

3 10
3.75 10

800 10


   



c
f


f ' = 1% of f = 3.75×1012
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6 12' 6 10 3.75 10    f h

6
53.75 10

6.25 10
6


  h


