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SECTION-I (Maximum Marks : 15)
SINGLE CORRECT ANSWER TYPE

* This section contains Five Questions

* The answer to each question is a Single Digit Integer ranging from 0 to 9, both inclusive.

* For each question, darken the bubble corresponding to the correct integer in the ORS

* Marking scheme :

+4      If the bubble corresponding to the answer is darkend

0        In all other cases.

1. A parallel beam of light is incident from air at an angle  on the side PQ of a right angled triangular prism of

refractive index n 2 . Light undergoes total intenrnal reflection in the prism at the face PR when  has a

minimum value of 45º. The angle  of the prism is -

ok;q ls vkrh izdk'k dh ,d lekukUrj fdj.k&iqat (parallel beam) ,d ledks.k f=kHkqth; fizTe (right angled triangular

prism), ftldk viorZukad n 2  gS] ds PQ ry ij  dks.k ls vkifrr gksrh gSA tc  dk U;wure eku 45º gS rks

izdk'k dk fizTe dh PR lrg ij iw.kZ vkarfjd ijkorZu (total internal reflection) gksrk gSA fizTe dk dks.k  D;k gksxk\

(A) 15º (B) 22.5º (C) 30º (D) 45º

Ans. A

Sol.

r

C
S

RQ

T

P

�

1 1
sin c

n 2
 

C = critical angle = 45º

At point T, sin45º = 2 sin r

r = 30º
PTS, sum of all angles = 180º

 = 15º

2. In a historical experiment to determine Planck's constant, a metal surface was irradiated with light of different

wavelengths. The emitted photoelectron energies were measured by applying a stopping potential. The rel-

CODE : 0
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PHYSICS

evant data for the wavelength () of incident light and the corresponding stopping potential (V
0
) are given

below :

Iykad fLFkjkad fudkyus ds fy, ,d ,frgkfld iz;ksx esa ,d ,frgkfld iz;ksx esa ,d /kkrq dh lrg dks vyx&vyx rjaxnS/

;Z ds izdk'k ls iznhIr fd;k x;kA mRlftZr izdkf'kd bysDVªkWu dh ÅtkZ dks fujks/kh foHko (stopping potential) yxkdj

ekik x;kA mi;ksx esa yk;s x, vkifrr izdk'k dh rjaxnS/;Z () ,oa lacfU/kr fujks/kh foHko (V
0
) ds vkadM+s uhps fn, x,

gS %

Given that c = 3 × 108 ms–1 and e = 1.6 × 10–19 C, Planck's constant (in units of J s) found from such an

experiment is -

izdk'k dh xfr c = 3 × 108 ms–1 rFkk bysDVªkWu dk vkos'k e = 1.6 × 10–19 C fn;k x;k gSA bl iz;ksx ls fudkys ,d

Iykad fLFkjkad (Js ek=kd esa) dk eku gS &

(A) 6.0 × 10–34 (B) 6.4 × 10–34 (C) 6.6 × 10–34 (D) 6.8 × 10–34

Ans. B

Sol. 6

hc
e 2

0.3 10
   


...(1)

6

hc
e 1

0.4 10
   


...(2)

from equation (1) substracted by equation (2)

eq(1) – eq(2)

h = 6.4 × 10–34

3. A water cooler of storage capacity 120 litres can cool water at a constant rate of P watts. In a closed circula-

tion system (as shown shematically in the figure), the water from the cooler is used to cool an external device

that generates constantly 3kW of heat (thermal load). The temperature of water fed into the device cannot

exceed 30ºC and the entire stored 120 litres of water is initially cooled to 10ºC. The entire system is thermally

insulated. The minimum value of P (in watts) for which the device can be operated for 3 hours is -

120 fyVj {kerk okyk ikuh dk ,d dwyj leku nj P watts ls ikuh dks BaMk dj ldrk gSA ,d can ifjlapj.k esa (tSlk

O;oLFkk fp=k esa n'kkZ;k x;k gS) dwyj ds ikuh ls ,d ckgjh ;a=k dks BaMk fd;k tkrk gS tks ges'kk 3 kW Å"ek mRiUu

djrk gSA ;a=k dks fn;k x;k ikuh dk rkieku 30ºC ls T;knk ugha gks ldrk ,oa iwjk 120 fyVj ikuh izkjEHk esa 10ºC

rd BaMk fd;k x;k gSA iwjk fudk; rkijks/kh gSA bl ;a=k dks rhu ?kaVs rd pkyw j[kus ds fy, de ls de fdruh 'kfDr

P (watts esa) dh t:jr gS\

(Specifice heat of water is 4.2 kJ kg–1K–1 and the density of water is 1000 kg m–3)
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PHYSICS

(ikuh dh fof'k"V Å"ek = 4.2 kJ kg–1K–1 vkSj ikuh dk ?kuRo = 1000 kg m–3)

(A) 1600 (B) 2067 (C) 2533 (D) 3933

Ans. B

Sol. (P
in
 – P

out
) × t = msT

(3000 – P) × 3 × 60 × 60 = 120 × 4200 × 20

P = 2067 Watt

4. A uniform wooden stick of mass 1.6 kg and length l rests in an inclined manner on a smooth, vertical wall of

height h(<l) such that a small portion of the stick extends beyond the wall. The reaction force of the wall and the

bottom of the stick is on a rough floor. The reaction of the wall on the stick is equal in magnitude to the reaction

of the floor on the stick. The ratio h/l and the frictional force f at the bottom of the stick are (g = 10 ms–2)

1.6 kg nzO;eku vkSj l yEckbZ dh ,dleku ydM+h dh ,d MaMh ,d fpduh [kM+h nhokj] ftldh ÅapkbZ h(<l) gS] ij vkur

rjhds ls bl rjg ls j[kh x;h gS fd MaMh dk ,d NksVk lk Hkkx nhokj ls Åij fudyk gqvk gSA MaMh ij nhokj dk izfrfØ;k

cy MaMh ij izfrfØ;k rFkk tehu ls MaMh ij izfrfØ;k dh ek=kk leku gSA h/l dk vuqikr ,oa MaMh ds vk/kkj ij ?k"kZ.k

cy f gS & (g = 10 ms–2)

(A) 
h 3 16 3

, f N
16 3

 
l

(B) 
h 3 16 3

, f N
16 3
 
l

(C) 
h 3 3 8 3

, f N
16 3

 
l

(D) 
h 3 3 16 3

, f N
16 3

 
l

Ans. D

Sol.
h

A

B

N
mg

N/2
N

3
N

2
30º

60º

f

N 2
N mg N mg

2 3
   

3 mg 16 3
N

2 33
   f f

B 0 
h L

N mg cos 60º
cos30º 2
  

2 2h L 1
mg. mg

3 2 23
  
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PHYSICS

h 3 3

L 16


5. An infinite line charge of uniform electric charge density  lies along the axis of an electrically conducting infinite

cylindrical shell of radius R. At time t = 0, the space inside the cylinder is filled with a material of permittivity 

and electrical conductivity The electrical conduction in the material follows Ohm's law. Which one of the

following graphs best describes the subsequent variation of the magnitude of current density j(t) at any point in

the material?

,d csyukdkj vuar fo|qrpkyd dop dh f=kT;k R gSA csyu ds v{k ij ,d vuar js[kh; fo|qr vkos'k fLFkr gS ftldk

,dleku js[kh; ?kuRo  gSA csyu ds vanj dh txg dks le; t = 0 ij ,d inkFkZ ls Hkjk tkrk gS] ftldk ijkfo|qrkad

 ,oa fo|qrpkydrk  gSA inkFkZ esa fo|qr vkos'k dh pkydrk vkse~ ds fu;e (Ohm's law) dk ikyu djrh gSA ijorhZ

le; esa inkFkZ esa fdlh Hkh fcUnq ij fo|qr /kkjk ?kuRo j(t) ds ifjek.k esa ifjorZu dk lcls vPNk o.kZu dkSulk ys[kkfp=k

djrk gS\

(A) (B) 

(C) (D) 

Ans. D

Sol.

For infinite line,

E
2 r





dV dr
2 r


 



Current through an elemental shell;
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drdV 2 rI
1 drdR

2 r


  


 

l

l

This current is radially outwards so;

 
d d

dt
dt

   
     

   

l
l

 t
0e
    

So, 
 tI

j e
2 r 2 r 2 r

    
    
   l

SECTION-II (Maximum Marks : 32)

MULTIPLE CORRECT ANSWER TYPE

6. A plano-convex lens is made of a material of refractive index n. When a small object is placed 30cm away in

front of the curved surface of the lens, an image of double the size of the object is produced. Due to reflection

from the convex surface of the lens, another faint image is observed at a distance of 10cm away from the lens.

Which of the following statement(s) is(are) true?

(A) The refractive index of the lens is 2.5 (B) The radius of curvature of the convex surface is 45cm

(C) The faint image is erect and real (D) The focal length of the lens is 20cm

,d lery&mÙky ysal ds inkFkZ dk viorZukad n gSA tc ,d NksVh oLrq dks ysal ds oØiz"V ds lkeus 30cm dh nwjh

ij j[krs gS rks ml oLrq dh nqxquh lkbt dk izfrfcEc curk gSA mÙky iz"V ls ijorZu ds dkj.k ysal ls 10cm dh nwjh

ij ,d {kh.k izfrfcEc Hkh curk gSA fuEufyf[kr esa ls dkSulk@dkSuls dFku lR; gS@gSa\

(A) ysal dk viorZukad 2.5 gS (B) mÙky iz"V dh oØrk f=kT;k 45cm gS

(C) {kh.k izfrfcEc okLrfod ,oa lh/kk gS (D) ysal dh Qksdl nwjh 20cm gS

Ans. AD

Sol. (i) For reflection from convex surface,

1 1 1

v u
 

f

Put, v = 10 cm, u = –30cm

 f = 15cm and R = 30cm for convex surface

(ii) for refraction through lens,

v
m

u


 
v

2
30

 


v = 60 cm

(iii) Apply lens formula,

1 1 1

v u
 

f

put, u = –30cm, v = 60cm
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 f = 20 cm

(iv) Apply lens makers formula

 
1

1 1 1
1

20 R

 
    

 
{R

1
 = 30 cm}

 = 2.5

7. A conducting loop in the shape of a right angled isosceles triangle of height 10cm is kept such that the 90º

vertex is very close to an infinity long conducting wire (see the figure). The wire is electrically insulated from the

loop. The hpotenuse of the triangle is parallel to the wire. The current in the triangular loop is in counterclock-

wise direction and increased at a constant rate of 10 As–1. Which of the following statement(s) is(are) true?

(A) There is a repulsive force between the wire and the loop

(B) If the loop is rotated at a constant angular speed about the wire, an additional emf of 
0 volt
 
 
 

 is induced

in the wire

(C) The magnitude of induced emf in the wire is 
0 volt
 
 
 

(D) The induced current in the wire is in opposite direction to the current along the hypotenuse

,d ledks.kh; f=kdks.k pkydh; Qans dh ÅapkbZ 10cm gS ,oa bldh nks Hkqtk,a leku gSA bl Qans dk ledks.kh; fcUnq

,d vuar yEckbZ ds pkydh; rkj ds cgqr utnhd bl rjg ls j[kk x;k gS fd f=kdks.k dk d.kZ pkydh; rkj ds lekukUrj

gS (tSlk fd fp=k esa n'kkZ;k x;k gS)A rkj rFkk Qank ,d nwljs ls fo|qrjks/kh gSA f=kdks.kh; Qans esa /kkjk okekorZ~ fn'kk esa

,d leku nj 10 As–1 ls c<+rh gSA fuEufyf[kr esa ls dkSulk@dkSuls dFku lR; gS@gSa\

(A) Qans ,oa rkj ds e/; izfrd"khZ cy gS

(B) ;fn Qans dks ,dleku dksf.k; xfr ls rkj ds v{k ij ?kqek;k tkrk gS rc rkj esa 
0 volt
 
 
 

 ifjek.k dk vfrfjDr

emf izsfjr gksrk gS

(C) rkj esa mRiUu emf dk ifjek.k 
0 volt
 
 
 

 gS

(D) rkj esa izssfjr /kkjk d.kZ esa /kkjk ds foifjr fn'kk esa gS

Ans. AC

Sol. From lenz's law,

Current in straight wire towards right to oppose to change in flux in loop.

Magnetic field at straight wire due to triangular loop is inside the plane of paper, So it is repelled.
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If current in straight wire is i

flux in loop  = Mi

 
0.10

0 0

0

i
2xdx 0.1 i

2 x

 
    

 

0 0.1
M

 




emf in wire = 
di

M
dt

 = 
0 0.1

10
 




 = 
0



8. The position vector r


 of a particle of mass m is given by the following equation

  3 2ˆ ˆr t t i t j,  


where  = 10/3 ms–3,  = 5 ms–2 and m = 0.1 kg. At t = 1 s, which of the following statement(s) is(are) true

about the particle?

(A) The velocity   1ˆ ˆv 10i 10j ms 


(B) The angular momentum L

 with respect to the origin is given by   ˆL 5 / 3 k N ms 



(C) The force  ˆ ˆF i 2 j N 


(D) The torque r

 with respect to the origin is given by   ˆ20 / 3 k N ms  



m nzO;eku ds ,d d.k dh fLFkfr&lfn'k r


 uhps lehdj.k esa fn;k x;k gS

  3 2ˆ ˆr t t i t j,  


ftlesa  = 10/3 ms–3,  = 5 ms–2 ,oa m = 0.1 kg gSA le; t = 1 s ij] fuEufyf[kr esa ls dkSulk@dkSuls dFku lR;

gS@gSa\

(A) osx dk eku   1ˆ ˆv 10i 10j ms 


 gS

(B) ewy fcUnq ds fxnZ dks.kh; laosx dk eku   ˆL 5 / 3 k N ms 


 gS

(C) cy dk eku  ˆ ˆF i 2 j N 


 gS

(D) ewy fcUnq ds fxnZ ?kw.kZ dk eku   ˆ20 / 3 k N ms  


 gS

Ans. ABD

Sol.
3 210 ˆ ˆr t i 5t j

3
 

2ˆ ˆv 10t i 10tj 

ˆ ˆa 20ti 10 j 

At t = 1 sec

10 ˆ ˆr i 5 j
3

 

(A)  ˆ ˆv 10i 10 j 

      ˆ ˆa 20i 10 j 
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(B)   
5 ˆL m r v k
3

   

(C)  ˆ ˆF ma 2i j  

(D)  
20 ˆr f k
3

    

9. A legnth-scale (l) depends on the permittivity () of a dielectric material, Boltzmann constant (k
B
), the absolute

temperature (T), the number per unit volume (n) of certain charged particles and the charge (q) carried by each

of the particles. Which of the following experession(s) for l is(are) dimensionally correct?

,d yackbZ eki (l) dh fuHkZjrk] ijkfo|qr inkFkZ ds ijkfo|qrkad (), cksYVteku fLFkjkad (Boltzmann constant) (k
B
),

ije rki (T), ,d vk;ru esa dqN vkosf'kr d.kksa dh la[;k (n) (la[;k&?kuRo) rFkk gj ,d d.k ds vkos'k (q) ij gksrh

gSA l ds fy, fuEufyf[kr esa ls lgh foeh;rk okyk dkSulk@dkSuls lw=k gS@gSa\

(A) 

2

B

nq

T

 
  

 
l

k
(B) 

B
2

T

nq

 
  
 

k
l (C) 

2

2/3
B

q

n T

 
  

 
l

k
(D) 

2

1/3
B

q

n T

 
  

 
l

k

Ans. BD

Sol. We know,

2

2
0

1 q
F

4 r



 
2

2

0

q
Fr 4  



So, dimension

 
2

2 2 2 3 2

0

q
dim Fr MLT L ML T    



Similarly ;     2 2
B B

3
E K T dim K T dim Energy ML T

2
   

(A) 

2 3 3 2

2 2
B

nq L ML T 1

k T ML T L

 




 



(B) 
  2 2 3

2 2 2

E vol ML T L
L

Fr MLT L





 
 



(C) 
 
 

2/32 2 2 2
3 3/2

2 2

Fr vol MLT L L
L L

K ML T





 
  



(D) 
 

1/32 2 2

2 2

Fr vol MLT L L
L

Energy ML T






 

[ dimension n = 31
dim L

vol
 

 
 

]
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10. Two loudspeakers M and N are located 20m apart and emit sourd at frequencies 118 Hz and 121 Hz,

respectively. A car is initially at a point P, 1800 m away from the midpoint Q of the line MN and moves towards

Q constantly at 60 km/hr along the perpendicular bisector of MN. It crosses Q and eventually reaches a point

R, 1800 m away from Q. Let v(t) represent the beat frequency measured bya person sitting in the car at time

t.  Let v
P
, v

Q
, v

R
 be the beat frequencies measured at locations P, Q and R, respectively. The speed of sound in

air is  330 ms–1. Which of the following statement(s) is(are) true regarding the sound heard by the person?

(A) The plot below represents schematically the variation of beat frequency with time

(B) The rate of change in beat frequency is maximum when the car passes through Q

(C) v
P
 + v

R
 = 2v

Q

(D) The plot below represents schematically the variation of beat frequency with time

nks ykmMLihdj M ,oa N tks fd ,d nwljs ls 20 m dh nwjh ij gS] Øe'k% 118 Hz ,oa 121 Hz dh /ofu mRlftZr djrs

gSA fcUnq P js[kk MN ds f}foHkktd yac ij fLFkr gS rFkk MN ds e/; fcUnq Q ls 1800 m dh nwjh ij gSA ,d dkj fcUnq

P ls fcUnq Q dh rjQ 60 km/hr dh fLFkr xfr ls pyuk izkjEHk djrh gSA dkj Q fcUnq dks ikj dj varksxRok fcUnq R

ds vkxs pyh tkrh gS] tgka fcUnq R fcUnq Q ls 1800 m dh nwjh ij gSA dkj esa cSBk O;fDr le; t ij foLian&vkor̀h (beat

frequency) v(t) ekirk gSA P, Q, R ij foLian&vko`rh Øe'k% v
P
, v

Q
, v

R
 gSA /ofu dh gok esa xfr 330 ms–1 gSA dkj esa

cSBs O;fDr }kjk lquh x;h /ofu ds ckjs esa fuEufyf[kr esa ls dkSulk@dkSDuls dFku lR; gS@gSa\

(A) uhps fn[kk;k x;k ys[kkfp=k&vko`fr dk le; ds lkFk fjorZu dh O;oLFkk dks n'kkZrk gS

(B) tc dkj Q fcUnq dks ikj djrh gS rks foLian&vko`rh dh nj esa vf/kdre ifjorZu gksrk gS

(C) v
P
 + v

R
 = 2v

Q

(D) uhps fn[kk;k x;k ys[kkfp=k foLian&vko`rh dk le; ds lkFk ifjorZu dh O;oLFkk dks n'kkZrk gS



Matrix
JEE Academy

JEE-(Advanced) 2016

10MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in

Ans. BCD

Sol.

Apparent freq. of M and N at P

0
m m

v v
f ' f

v

 
  
 

m

50
330

990 503f ' 118 118
330 990

 
   

    
  

 

0
N N

v V 990 50
f ' f 121

v 990

    
    

  

 Beat frequency v
p
 = f'

N
 – f'

m

 
990 50

121 118
990


 

1040
3

990
 

App. frequency of M, N at R

0
m m

v v
f '' f

v

 
  
 

m

50
330

990 503f '' 118 118Hz
330 990

 
   

    
  

 
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N

50
990

3f '' 121Hz
990

 
 

  
 
 

Beat frequency  vR = f''
N
 = f''

M

 R

990 50
v 121 118 Hz

990

 
  
 

940
(3) Hz

990

 
  
 

Beat frequency at Q
v

Q
 = 121 – 118 = 3Hz

(A) v
p
 + v

R
 = 2v

Q

1040 940
3 3 2 3

990 990

   
       

   

(B) 

330 v cos
v 3

330

  
  
 

dv v d
sin

dt 110 dt


  

10
tan

x
 

2

2

d 10 dx
sec

dt x dt


  

2 2

d 10v

dt x sec






x = 10 cot

2 2

dv v 10v
sin

dt 110 x sec

   
     

   

3dv
sin

dt
 

dv

dt
 is maximum at Q
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(C) 

11. A transparent slab of thickness d has a refractive index n(z) that increases with z. Here z is the vertical distance

inside the slab, measured from the top. The slab is placed between two media with uniform refractive indices n
1

and n
2
 (> n

1
), as shown in the figure. A ray of light is incident with angle 

i
 from medium 1 and emerges in

medium 2 with refraction angle 
f
 with a lateral displacemnt l.

Which of the following statement(s) is(are) true?

(A) l is dependent on n(z) (B) n
1
sin

i
 = (n

2
 – n

1
)sin

f

(C) n
1
sin

i
 = n

2
sin

f
(D) l is independent of n

2

'd' eksVkbZ ds ,d ikjn'khZ iV~V dk viorZukad n(z) dk eku z c<+kus ls c<+rk gSA ;gk¡ z iV~V ds vanj Åijh lrg ls ekih

x;h Å/okZ/kj nwjh gSA iV~V dks nks ek/;eksa ds chp j[kk x;k gS ftuds ,dleku (uniform) viorZukad n
1
 ,oa n

2
 (> n

1
)

gS] tSlk fd fp=k esa n'kkZ;k x;k gSA ;gk¡ n
1 
vkSj n

2
 fLFkj (lateral displacement) l ls viorZu dks.k 

f
 ij fudflr gksrh

gSA
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fuEufyf[kr esa ls dkSulk@dkSuls dFku lR; gS@gSa\

(A) l dk eku n(z) ij fuHkZj djrk gS (B) n
1
sin

i
 = (n

2
 – n

1
)sin

f

(C) n
1
sin

i
 = n

2
sin

f
(D) l dk eku n

2
 ij fuHkZj ugha djrk gS

Ans. ACD

Sol. For parallel slab

n
1 
sin

i
 = n

2 
sin

f

And l depends on refractive angle in slab

 l depends on refractive index of slab and independent of n
2
.

12. Highly excited states for hydrogen-like atoms (also called Rydberg states) with nuclear charge Ze are defined

by their principal quatum number n, where n >> 1. Which of the following statement(s) is(are) true?

(A) Relative change in the radii of two consecutive orbitals does not depend on Z.

(B) Relative change in the radii of two consecutive orbitals vaires as 1/n.

(C) Relative change in the energy of two consecutive orbitals vaires as 1/n3.

(D) Relative change in the angular momenta of two consecutive orbitals vaires as 1/n.

Ze ukfHkdh; vkos'k ds gkbMªkstu dh rjg ds ijek.kq dh vR;f/kd mÙksftr voLFkk (ftls fjM~cxZ voLFkk Hkh dgrs gSa)

dks mlds eq[; DokaVe vad n (n >> 1) ls ifjHkkf"kr fd;k tkrk gSA fuEufyf[kr esa ls dkSulk@dkSuls dFku lR; gS@gSa\

(A) nks Øekxr d{kksa dh f=kT;k dk vkisf{kr varj (relative charnge) Z ds Åij fuHkZj ugha djrk gS

(B) nks Øekxr d{kksa dh f=kT;k dk vkisf{kr varj 1/n ds lekuqikr gksrk gS

(C) nks Øekxr d{kksa dh ÅtkZ dk vkisf{kr varj 1/n3 ds lekuqikr gksrk gS

(D) nks Øekxr d{kksa ds dksf.k; laosx dk vkisf{kr varj 1/n ds lekuqikr gksrk gS

Ans. ABD

Sol.

2

0

n r 2 n
r r ;

z r n

    
    

  

n = 1 so 
r 1

r n




nh
L

2



;
L n

L n

 
 

L 1

L n




13. An incandescent bulb has a thin filament of tungsten that is heated  to high temperature by passing an electric

current. the hot filament emits black-body radiation. The filament is observed to break up at random locations

after a sufficiently long time of peration due to non-uniform evaporation of tungsten from the filament. If the bulb
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is powered at constant voltage, which of the following statement(s) is(are) true?

(A) The temperature distrubution over the filament is uniform

(B) The resistance over small sections of the filament decreases with time

(C) The filament emits more light at higher band of frequencies before it breaks up

(D) The filament consumes less electrical power towards the end of the life of the bulb

,d rkinhIr cYc ds VaXLVu rUrq dks fo|qr /kkjk ds mPp rkieku ij xje djus ij VaXLVu rUrq df̀".kdk fofdj.k (black-

body radiation) mRlftZr djrk gSA ;g ns[kk x;k gS fd yacs le; ds iz;ksx ds ckn VaXLVu rUrq esa vleku ok"ihdj.k

ds dkj.k rUrq fdlh Hkh txg ls VwV tkrk gSA ;fn cYc dks fo|qr 'kfDr ,d fLFkj oksYVrk ij nh x;h gS rks fuEufyf[kr

esa ls dkSulk@dkSuls dFku lR; gS@gSa\

(A) rUrq ij rkieku dk forj.k ,d leku gS

(B) rUrq ds NksVs Hkkxksa dk izfrjks/k le; ds lkFk de gksrk tkrk gS

(C) VwVus ls igys rUrq mPp vko`rh iV~Vh (high frequency band) dk izdk'k igys ls T;knk mRlftZr djrk gS

(D) rUrq viuh vk;q ds vk[kjh le; esa de fo|qr 'kfDr dk iz;ksx djrk gS

Ans. CD

Sol. Because of non-uniform evaporation at different section, area of cross-section would be different at different

sections.

Region of highest evaporation rate would have rapidly reduced area and would become break up cross

section.

Resistance of the wire as whole increases with time.

Overall resistance increases hence power decreases. At break up junction temperature would be highest, thus

light of highest band frequency would be emitted at those cross-section.

SECTION-III (Maximum Marks : 15)

SINGLE DIGIT ANSWER TYPE

14. A hydrogen atom in its ground state is irradiated by light of wavelength 970Å. Taking hc/e = 1.237 × 10–6 eV

m and the ground state energy of hydrogen atom as –13.6 eV, the number of lines present in the emission

spectrum is -

,d gkbMªkstu ijek.kq dks mldh fuEure voLFkk esa 970Å rjaxnS/;Z okys izdk'k ls iznhIr fd;k tkrk gSA ;gk¡ ij hc/

e = 1.237 × 10–6 eV m rFkk gkbMªkstu ijek.kq dh U;wure voLFkk dh ÅtkZ –13.6 eV gSA mRlftZr ekukoyh (emission

spectrum) esa js[kkvksa dh la[;k D;k gksxh\

Ans. 6

Sol.  = 970Å

12400
E 12.783

970
 

It will excite the electron to n = 4
4c

2
 = 6

15. The isotope 
5
12B having a mass 12.014 u undergoes -decay to 

6
12C. 

6
12C has an excited state of the nucleus

(
6
12C*) at 4.041 MeV above its ground state. If 

5
12B decays to 

6
12C*, the maximum kinetic energy of the -

particle in units of MeV is -

(1 u = 931.5 MeV/c2, where c is the speed of light in vacuum.)

leLFkkfud (isotope) 
5
12B ftldk nzO;eku 12.014 u gS] chVk {k; (-decay) dh izfØ;k ls 

6
12C esa ifjofrZr gks tkrk
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gSA 
6
12C dh ,d ukfHkdh; mÙksftr voLFkk (

6
12C*) fuEure voLFkk ls 4.041 MeV Åij gksrh gSA vxj 

5
12B {k; gksdj

6
12C* esa ifjofrZr gksrk gS rks chVk d.k dh vf/kdre xfrd ÅtkZ (MeV dh ek=kk esa) D;k gksxh\

(1 u = 931.5 MeV/c2, ;gk¡ c fuokZr esa izdk'k dh xfr gS)

Ans. 9

Sol. KE
max

 = (12.014 – 12.0) × 4 – 4.041

          = 0.014×931.5 – 4.041

          = 9

16. Consider two solid spheres P and Q each of density 8 gm cm–3 and diameters 1 cm and 0.5 cm, respectively.

Sphere P is dropped into a liquid of density 0.8 gm cm–3 and viscosity  = 3 poiseulles. Sphere Q is dropped

into a liquid of density 1.6 gm cm–3  and viscosity  = 2 poiseulles. The ratio of the terminal velocities of P and

Q is -

8 gm cm–3 ?kuRo okys nks Bksl xksys P rFkk Q dk O;kl Øe'k% 1cm ,oa 0.5 cm gSA xksys P dks 0.8 gm cm–3 ?kuRo ,oa

 = 3 poiseulles ';kuRo (viscosity) okys ,d rjy esa fxjk;k tkrk gS vkSj xksys Q dks 1.6 gm cm–3 ?kuRo ,oa  =

2 poiseulles ';kuRo (viscosity) okys nwljs rjy esa fxjk;k tkrk gSA xksys P ,oa Q ds vafre osxksa dk vuqikr D;k gksxk\

Ans. 3

Sol. L 06 rv Vg Vg   

 
 

P P L p Q QP

Q P P Q Q L Q

V V g 6 rV

V 6 r V V

  
 

  

 3
Q QP

3
P P Q

r .r 8 0.8

.r (8 1.6) r


 
 

2

QP

Q P

r 7.2

r 6.4

     
             

7.2 2
4 3

6.4 3
   

17. Two inductros L
1
 (inductance 1 mH, internal resistance 3) and L

2
 (inductance 2 mH, internal resistance 4)

and a resistor R (resistance 12) are all connected in parallel across a 5V battery. The circuit is switched on

at time t = 0. The ratio of the maximum to the minimum current (I
max

/I
min

) drawn from the battery is -

nks izsjdksa (Inductors) L
1
 rFkk L

2
 dk izsjdRo Øe'k% 1 mH ,oa 2 mH gSa] ,oa vkarfjd izfrjks/k Øe'k% 3 ,oa 4gSA

bu nksuksa izsjdksa rFkk ,d izfrjks/kd R, ftldk izfrjks/k 12 gS] lHkh dks ,d 5V dh cSVªh ls lekukUrj esa tksM+ fn;k x;k

gSA ifjiFk dks le; t = 0 ij pkyw fd;k tkrk gSA cSVªh ls fudyh vf/kdre ,oa U;wure /kkjkvksa dk vuqikr (I
max

/I
min

)

D;k gksxk\

Ans. 8
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Sol.

mini
12


 at t = 0+

max

8
i

12


 at t = 

max

min

i 8 12
8

i 12 5

 
 



18. A metal is heated in a furnace where a sensor is kept above the metal surface to read the power radiated (P)

by the metal. The sensor has a scale that displays log
2
(P/P

0
), where P

0
 is a constant. When the metal surface is

at a temperature of 487ºC, the sensor shows a value 1. Assume that the emissivity of the metallic surface

remains constant. What is the value displayed by the sensor when the temperature of the metal surface is raised

to 2767ºC?

,d /kkrq dks HkV~Vh esa xje djrs gq, mldh fofdj.k 'kfDr (P) dks /kkrq ds Åij j[ks gq, ,d laosnd (sensor) ls i<+rs

gSA laosnd dk iSekuk log
2
(P/P

0
) dks i<ark gS] ;gk¡ P

0
 ,d fLFkjkad gSA tc /kkrq dk rkieku 487ºC gS rks laosnd dk

iBu 1 gSA eku yhft;s fd /kkrq dh mRlftZdrk fLFkj gSA /kkrq dh lrg dk rkieku 2767ºC rd c<+kus ij laosnd dk

iBu D;k gksxk\

Ans. 9

Sol. Power radiated P = eAT4

At 487ºC; P
1
 = eA(760)4 ...(i)
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Given, 
1 1

2 0

0

P P
log 1 P

P 2
  

At 2767ºC; P
2
 = eA(3040)4

 Reading = 
 
 

 
4

42
2 2 24

0

e A 3040 2P
log log log 4 2 9

P e A 760

  
    

  


