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Units & Dimensions

1. Identify the pair of physical quantities that have same dimensions:

leku foekvksa okyh HkkSfrd jkf'k;ksa dk ;qXe Kkr djks%

(1) Velocity gradient and decay constant

osx izo.krk ,oa {k; fu;rkad

(2) Wien’s constant and Stefan constant

ohUl fu;rkad ,oa LVhQu fu;rkad

(3) Angular frequency and angular momentum

dks.kh; vko`fÙk ,oa dks.kh; laosx

(4) Wave number and Avogadro number

rjax la[;k ¼osc uEcj½ ,oa ,soksxzsMks la[;k

Question ID:1331

Ans. Official Answer NTA (1)

Sol. Velocity gradient 

1 1
1

1

dv LT
T

dx L


  

       
   

decay constant () = 
1T  

Wien's constant (b) = T = 1 1L T  

Stefan constant () = 

1 3

1 3 4

4 4

M TEmissive power
M T K

T K



 
   

Angular frequency (w) = T–1

Angular momentum (L) = M1L2T–1

Wave number 
1 

 
 

 = L–1

Avogadro number

Gravitation

2. The distance between Sun and Earth is R. The duration of year if the distance between Sun and Earth becomes

3R will be:

i`Foh ,oa lw;Z ds chp dh nwjh R gSA ;fn lw;Z ,oa i`Foh ds chp dh nwjh 3R gks tk, rks o"kZ dk dky gks tk,xk:

Question ID:1332
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(1)  3  years (2)  3 years (3) 9 years (4) 3 3  years

Ans. Official Answer NTA (4)

Sol. Time period T  
3

2r

To  
3

2R (i)

T   
3

23R (ii)

dividing (ii) by (i)

 
3

2T
3

To
 

 T = 3 3  To = 3 3  year

Circular Motion

3. A stone of mass m, tied to a string is being whirled in a vertical circle with a uniform speed. The tension in the

string is:

fdlh jLlh ls c¡/kk gqvk ,d m nzO;eku dk iRFkj Å/okZ/kj o`Ùk esa ,dleku pky ls ?kqek;k tk jgk gSA jLlh esa ruko

gS:

(1) The same throughout the motion

lEiw.kZ xfr ds nkSjku leku

(2) Minimum at the highest position of the circular path

o`Ùkh; iFk ds mPpre fcUnq ij U;wure

(3) Minimum at the lowest position of the circular path

o`Ùkh; iFk ds fuEure fcUnq ij U;wure

(4) Minimum when the rope is in the horizontal position

jLlh ds {kSfrt fLFkfr esa gksus ij U;wure

Question ID:1333

Ans. Official Answer NTA (2)

Sol.
(Psevd o force)

mg

v
T

m v (uniform)

2mv


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Balancing forus along radial direction

T = 

2mv


+ mg cos

2mv


 will remain constant

as  increases from O to  (bottom to top)
mg cos will dureall

 Tension dureases as  increases minimum at highest point

Electrostatics

4. Two identical charged particles each having a mass 10 g and charge 2.0 × 10–7 C are placed on a horizontal

table with a separation of L between them such that they stay in limited equilibrium. If the coefficient of friction

between each particle and the table is 0.25, find the value of L.

[Use g = 10 ms–2]

10 g nzO;eku ds ,oa 2.0 × 10–7 C vkos'k ls vkosf'kr] nks ,dleku d.k] ,d {kSfrt est ij ,d&nwljs ls L nwjh ij

bl rjg j[ks gS fd oks lhfer lkE;koLFkk esa jgrs gSaA ;fn izR;sd d.k ,oa est ds chp dk ?k"kZ.k xq.kkad 0.25 gS, rks L

dk eku Kkr dhft,A

[;fn g = 10 ms–2]

(1) 12 cm (2) 10 cm (3) 8 cm (4) 5 cm

Question ID:1334

Ans. Official Answer NTA (1)

Sol. For limiting equilibrium

f
L
 = F

e

mg = 
2

2

kq

L

2
2 kq

L
mg

 


9 14
2

2

9 10 4 10
L

0.25 10 10





  
 

 

 L = 0.12 m = 12 cm

KTG & Thermodynamics

5. A Carnot engine takes 5000 kcal of heat from a reservoir at 727ºC and gives heat to a sink at 127º C. The
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work done by the engine is:

,d dkuksZ batu 5000 kcal dh Å"ek] rki 727ºC ij] Å".k Å"ek HkaMkj ls ysdj] rki 127º C ij vfHkxe (flad) dks

nsrk gSA batu }kjk fd;k x;k dk;Z gS:

(1) 3 × 106 J (2) Zero ('kwU;) (3) 12.6 × 106 J (4) 8.4 × 106 J

Question ID:1335

Ans. Official Answer NTA (3)

Sol.
2

1

Tw
1

T
 




400
w 5000 1 kcal

1000

 
   

 

 w = 3000 kcal

Simple Harmonic Motion

6. Two massless springs with spring constants 2 k and 9 k, carry 50 g and 100 g masses at their free ends. These

two masses oscillate vertically such that their maximum velocities are equal. Then, the ratio of their respective

amplitudes will be:

2 k vkSj 9 k fLizax fu;rkad okyh nks nzO;eku jfgr fLizaxks ds eqDr fljksa ls Øe'k% 50 g ,oa 100 g ds nzO;eku yVds

gSaA ;s nksuksa nzO;eku bl izdkj Å/okZ/kj :i ls nksyu dj jgs gSa fd buds vf/kdre osx leku gSaA buds vius&vius

vk;keksa dk vuqikr gksxk:

(1) 1:2 (2) 3:2 (3) 3:1 (4) 2:3

Question ID:1336

Ans. Official Answer NTA (2)

Sol. In SHM maximum speed = WA

whal kw
m



1 2v v

1 2
1 2

1 2

k k
A A

m m
 

1 1 2

2 2 1

A m k 3

A m k 2
  

Current Electricity

7. What will be the most suitable combination of three resistors
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A = 2, B  = 4, C = 6 so that 
22

3

 
 

 
 is equivalent resistance of combination?

rhu izfrjks/kksa A = 2, B  = 4, C = 6  ds fy,] lokZf/kd mi;qDr la;kstu D;k gksxk]

;fn la;kstu dk rqY; izfrjks/k 
22

3

 
 

 
 gSA

(1) Parallel combination of A and C connected in series with B

A vkSj C ds ik'oZ la;kstu ds lkFk] B dk Js.kh la;kstu

(2) Parallel combination of A and B connected in series with C

A vkSj B ds ik'oZ la;kstu ds lkFk] C dk Js.kh la;kstu

(3) Series combination of A and C connected in parallel with B

A vkSj C ds Js.kh la;kstu ds lkFk] B dk ik'oZ la;kstu

(4) Series combination of B and C connected in parallel with A

B vkSj C ds Js.kh la;kstu ds lkFk] A dk ik'oZ la;kstu

Question ID:1337

Ans. Official Answer NTA (2)

Sol. R
eq

 =  22 46
33

   

4
3
  can be generated if we connect 2 & 4 in parallel

So suitable combination will be 2 & 4 in parallel and their combination in series with 6

Magnetism & Matter

8. The soft-iron is a suitable material for making an electromagnet. This is because soft-iron has:

fo|qr pqEcd cukus ds fy, ueZ yksgk ,d mi;qDr inkFkZ gSA bldk dkj.k gS] D;ksafd ueZ yksgs esa gksrk gS:

(1) Low coercivity and high retentivity

fuEu fuxzkghrk vkSj mPp /kkj.k'khyrk

(2) Low coercivity and low permeability

fuEu fuxzkghrk vkSj fuEu pqEcd'khyrk

(3) High permeability and low retentivity
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mPp pqEcd'khyrk vkSj fuEu /kkj.k'khyrk

(4) High permeability and high retentivity

mPp pqEcd'khyrk vkSj mPp /kkj.k'khyrk

Question ID:1338

Ans. Official Answer NTA (3)

Sol. To make an electromagnet we require material in which magnetic field increases consider by when kept in

external field. When this external field is removed the Intensity of magretisation should decxase significantly.

So high permeability & low retentivity

Magnetic Field & Force

9. A proton, a deuteron and an -particle with same kinetic energy enter into a uniform magnetic field at right

angle to magnetic field. The ratio of the radii of their respective circular paths is:

,d izksVksu] md M;wVªkWu vkSj ,d -d.k] leku xfrt ÅtkZ ls] fdlh ,dleku pqEcdh; {ks=k esa] pqEcdh; {ks=k ls yEcor~

dks.k ij izos'k djrs gSaA muds vius&vius o`Ùkh; iFk dh f=kT;kvksa dk vuqikr Øe'k% gksxk%

(1) 1: 2 : 2 (2) 1:1: 2 (3) 2 :1:1 (4) 1: 2 :1

Question ID:1339

Ans. Official Answer NTA (4)

Sol. radius of circular path 
mv 2mk

r
qB qB

 

p d

p d

p d

m m m
r : r : r : : 1: 2 :1

q q q






  

Alternating Current

10. Given below are two statements:

Statement-I: The reactance of an ac circuit is zero. It is possible that the circuit contains a capacitor and

an inductor.

Statement-II: In ac circuit, the average power delivered by the source never becomes zero.

In the light of the above statements, choose the correct answer from the options given below.

uhps nks dFku fn, x, gS:

dFku-I: ,d AC (izR;korhZ /kkjk) ifjiFk dk izfr?kkr 'kwU; gSA ;g laHko gS fd ifjiFk esa ,d la/kkfj=k ,oa ,d izsjd tqM+k

gksxkA

dFku-II: AC ifjiFk esa] L=kksr ds }kjk iznku dh xbZ vkSlr 'kfDr dHkh 'kwU; ugha gksrh gSA
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mijksDr dFkuksa ds vk/kkj ij] uhps fn, x, fodYiksa esa ls lgh mRrj pqusa%

(1) Both Statement I and Statement II are true.

dFku-I ,oa dFku-II nksuksa lR; gSaA

(2) Both Statement I and Statement II are false.

dFku-I ,oa dFku-II nksuksa vlR; gSaA

(3) Statement I is true but Statement II is false.

dFku-I lR; gS] fdUrq dFku-II vlR; gSaA

(4) Statement I is false but Statement II is true.

dFku-I vlR; gS] fdUrq dFku-II lR; gSaA

Question ID:1340

Ans. Official Answer NTA (3)

Sol. Statement –I : Zero reactance means either these is no capacitor and inductor or the reactance of capacitor

& inductor are equal (x
2
 = x

c
) statement–I is ture

Statement–II : The average power delivered by the source can be zero if the circuit does not contain

resistance (purly reactive circuit)

Statement–II is false.

Work, Power & Energy

11. Potential energy as a function of r is given by 10 5

A B
U

r r
  , where r is the interatomic distance, A and B are

positive constants. The equilibrium distance between the two atoms will be:

r ds Qyu ds :i esa fLFkfrt ÅtkZ 10 5

A B
U

r r
  , }kjk nh xbZ gS] tgk¡ r vkarfjd ijek.koh; nwjh, rFkk A  vkSj B /kukRed

fLFkjkad gSaA nksuksa ijek.kqvksa ds chp dh lkE; nwjh gksxh:

(1) 

1/5
A

B

 
 
 

(2) 

1/5
B

A

 
 
 

(3) 

1/5
2A

B

 
 
 

(4) 

1/5
B

2A

 
 
 

Question ID:1341

Ans. Official Answer NTA (3)

Sol. 10 5

A B
U

r r
 

At equilibrium F = O
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du
O

dr


 

11 6

10A 5B
O

r r

 
 

 –10A + 5Br5 = O
1

52A
r

B

 
   

 

Kinematics

12. An object of mass 5 kg is thrown vertically upwards from the ground. The air resistance produces a constant

retarding force of 10 N throughout the motion. The ratio of time of ascent to the time of descent will be equal

to: [Use g = 10 ms–2]

,d 5 kg nzO;eku dk fi.M /kjkry ls Åij dh rjQ Å/okZ/kj QSadk x;kA ok;q ds izfrjks/k ds dkj.k] 10 N dk eanu

cy lEiw.kZ xfr ds nkSjku yx jgk gSA p<us esa yxs le; ,oa mrjus esa yxs le; dk vuqikr gksxk:

[Use g = 10 ms–2]

(1) 1:1 (2) 2 : 3 (3) 3 : 2 (4) 2:3

Question ID:1342

Ans. Official Answer NTA (2)

Sol. In upward motion resistive force and gravity are opposite to velocity

  2Fa g 12m s
m

     

In down ward motion gravity is in direction of velocity and resistive force is opposite to it.

2Fa g 8m s
m

   

 a

2H
t ascent

12


 d

2H
t discent

8


where H is maximum height

ta 2

td 3
 

Circular Motion

13. A fly wheel is accelerated uniformly from rest and rotates through 5 rad in the first second. the angle rotated by

the fly wheel in the next second, will be:

gok ls ?kweus okyh ,d fQjdh (¶ykbZ Oghy), fLFkj voLFkk ls ,dleku :i ls Rofjr gksrh gS] ,oa igys lsds.M esa
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5 rad ?kwerh gSA vxys lsd.M esa fQjdh }kjk ?kqek gqvk dks.k gksxk:

(1) 7.5 rad (2) 15 rad (3) 20 rad (4) 30 rad

Question ID:1343

Ans. Official Answer NTA (2)

Sol. In 1 second

 = ½ (1)2 = 5 rad

 = 10 rad/sec2

In 2 seconds

 = ½ (2)2 = 20 rad.

 angle rotated in next second is 20–5 = 15 rad.

Calorimetry

14. A 100 g of iron nail is hit by a 1.5 kg hammer striking at a velocity of 60 ms–1. What will be the rise in the

temperature of the nail if one fourth of energy of the hammer goes into heating the nail ?

[Specific heat capacity of iron = 0.42 Jg–1 ºC–1]

,d 100 g dh ykSgs dh dhy] 1.5 kg okys gFkkSMs ds }kjk 60 ms–1 ds osx ls Bksdh tkrh gSA ;fn gFkkSMs dh ,d pkSFkkbZ

ÅtkZ] dhy dks xeZ djus esa O;; gksrh gS] rks dhy ds rkieku esa fdruh o`f) gksxh ?

[ykSgs dh fof'k"V Å"ek/kkfjrk = 0.42 Jg–1 ºC–1]

(1) 675º C (2) 1600º C (3) 16.07º C (4) 6.75º C

Question ID:1344

Ans. Official Answer NTA (3)

Sol. Energy of hammer      = ½ mv2

= ½ (1.5) × 602

= 2700 J

One fourth of it is used to heat the nail msT = 
2700

4

 100 × 0.42 × T = 
2700

4

T = 16.07 C

Capacitance

15. If the charge on a capacitor is increased by 2 C, the energy stored in it increases by 44%. The original charge

on the capacitor is (in C)

;fn fdlh la/kkfj= dk vkos'k 2 C c<k fn;k tk,, mlesa lafpr ÅtkZ 44% izfr'kr c< tkrh gSA la/kkfj= ij okLrfod
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vkos'k (dwykEc esa) gS

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

Question ID:1345

Ans. Official Answer NTA (1)

Sol. Lit original charge by q

 
 

2 2q 2 q
1.44

2C 2C


 

q 10 

Electrostatics

16. A long cylindrical volume contains a uniformly distributed charge of density . The radius of cylindrical volume

is R. A charge particle (q) revolves around the cylinder in a circular path. The kinetic energy of the particle is:

,d yEcs csyukdkj vk;ru ij ,dleku :i ls forfjr vkos'k dk ?kuRo gSA bl csyukdkj vk;ru dh f=kT;k R gSA

,d vkosf'kr d.k (q), bl csyu ds pkjksa rjQ o`Ùkh; iFk ij ?kwerk gSA ml vkosf'kr d.k dh xfrt ÅtkZ gS :

(1) 

2

0

qR

4




(2) 

2

0

qR

2




(3) 2

0

q

4 R



 (4) 

2
04 R

q





Question ID:1346

Ans. Official Answer NTA (1)

Sol. E(due to cylids) = 

2

0

2K R

r 2 r

 




Elatrostatic force provides required centripetal force

2mv
qE

R
 

2 2

0

q R mv

2 r r


 



2 2

0

qR mv

4 z


 



2

0

qR
K·E

4


 



Electromagnetic Waves

17. An electric bulb is rated as 200 W. What will be the peak magnetic field at 4 m distance produced by the

radiations coming from this bulb? Consider this bulb as a point source with 3.5% efficiency.
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,d fctyh ds cYc dks 200 W 'kfDr nsus ds fy, cuk;k x;k gSA 4 m dh nwjh ij] bl cYc ls vk jgs fofdj.k esa mifLFkr

pqEcdh; {ks= dk f'k[kj eku D;k gkssxk? ekuk ;g cYc 3.5% n{krk okyk ,d fcUnq L=ksr gSA

(1) 1.19 × 10–8 T (2) 1.71 × 10–8 T (3) 0.84 × 10–8 T (4) 3.36 × 10–8 T

Question ID:1347

Ans. Official Answer NTA (2)

Sol. Pradiation = 
3.5

200 7w
100

 

Intensity (I) at distance 4m is =  
2

7

4 4

Energy density at that point (4
E
) = ½ E

0
E

0
2 = 

2
0

0

B

2

E
0
 is peak electric field

B
0
 is peak magnetic field

   Intensity I = 

2
0

0

B C

2

2 0
0

2 I
B

C


 

2 16
0B 2.91 10  

8
0B 1.71 10 T  

Dual Nature of Radiation & Matter

18. The light of two different frequencies whose photons have energies 3.8 eV and 1.4 eV respectively, illuminate

a metallic surface whose work function is 0.6 eV successively. The ratio of maximum speeds of emitted electrons

for the two frequencies respectively  will be:

nks vyx&vyx vko`fÙk;ksa ds izdk'k ftuds QksVkWuksa dh ÅtkZ;sa Øe'k% 3.8 eV ,oa 1.4 eV gSa] ;s ,d /kkfRod ry dks

ftldk dk;ZQyu 0.6 eV, gS dks Øe'k% izdkf'kr djrs gSaA nksuksa vko`fÙk;ksa ds izdk'k ds fy, mRlftZr bysDVªkWuksa dh

vf/kdre pkyksa dk vuqikr gksxk:

(1) 1 : 1 (2) 2 : 1 (3) 4 : 1 (4) 1 : 4

Question ID:1348

Ans. Official Answer NTA (2)

Sol. For photon of energy 3.8eV max· K·E = 3.8 – 0.6

= 3.2eV

For photon of energy 1.4eV max· K·E = 1.4 – 0.6
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= 0.8eV

as ratio of maximum K·E is 4:1

 ratio of maximum speed is 2:1

Wave Optics

19. Two light beams of intensities in the ratio of 9 : 4 are allowed to interfere. The ratio of the intensity of maxima

and minima will be:

nks izdk'k fdj.k iqatksa dk iz;ksx O;frdj.k ds fy, fd;k tkrk gS] ftudh rhozrkvksa dk vuqikr 9 : 4 gSA rhozrkvksa ds

mfPp"B ,oa fufEu"B dk vuqikr gksxk:

(1) 2 : 3 (2) 16 : 81 (3) 25 : 169 (4) 25 : 1

Question ID:1349

Ans. Official Answer NTA (4)

Sol. Beams having intensity 9I
0
 & 4I

0
 interfere

 
2

max 0 0I 9I 4I 

 
2

min 0 0I 9I 4I 

max

min

I
25

I
 

Atomic Structure

20. In Bohr’s atomic model of hydrogen, let K, P and E are the kinetic energy, potential energy and total energy of

the electron respectively. Choose the correct option when the electron undergoes transitions to a higher level:

gkbMªkstu ijek.kq ds cksj ekWMy esa] ekuk K, P vkSj E bysDVªkWu dh Øe'k% xfrt ÅtkZ, fLFkfrt ÅtkZ] ,oa dqy ÅtkZ gSaA

tc bysDVªkWu mPp Lrj ds fy, ikjxkfer gksrk gS] rks lgh fodYi pqfu,:

(1) All K, P and E increase

K, P ,oa E lHkh c<+rs gSa

(2) K decreases, P and E increase

K ?kVrk gS, P ,oa E c<+rs gSa

(3) P decreases, K and E increase

(3) P ?kVrk gS, K ,oa E c<+rs gSa
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(4) K increases, P and E decrease

(4) K c<+rk gS, P ,oa E ?kVrs gSa

Question ID:1350

Ans. Official Answer NTA (2)

Sol. In Bohr's model of hydrogen

2

13.6
K eV

n


2

27.2
P eV

n




2

13.6
E eV

n




as n increases K decreases, both P & E increase.

Kinematics

21. A body is projected from the ground at an angle of 45º with the horizontal. Its velocity after 2s is

20 ms–1. The maximum height reached by the body during its motion is______________m.

(use g = 10 ms–2)

,d fi.M {kSfrt ls 45º ds dks.k ij iz{ksfir fd;k tkrk gSA bldk osx 2s ckn 20 ms–1 gSA xfr ds nkSjku] fi.M }kjk

izkIr vf/kdre Å¡pkbZ dk eku ______________m gksxkA

(;fn g = 10 ms–2)

Question ID:1351

Ans. Official Answer NTA (20)

Sol. Let body is projected with speed V

y

x
45°

v
V

2

V
2

 x
VV t 2sec.

2
 

 y
VV t 2sec. 10 2

2
     
 
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  2 2
x yV t 2sec. V V  

2 2

V V 20 20
2 2

         
   

m
sV 20 2 

2

V
2

Hrax 20m
2g

 
 
   

Electromagnetic Waves

22. An antenna is placed in a dielectric medium of dielectric constant 6.25. If the maximum size of that antenna is

5.0 mm, it can radiate a signal of minimum frequency of _________GHz.

(Given µ
r
 = 1 for dielectric medium)

6.25 ijkoS|qrkad okys fdlh ijkoS|qr ek/;e esa ,d ,safVuk j[kk gqvk gSA ;fn bl ,safVuk dk vf/kdre lkbt (Å¡pkbZ)

5.0 mm gS, rks blds }kjk izsflr dh tk ldus okyh U;wure vko`fÙk  _________GHz gksxhA

(fn;k gS] ijkoS|qr ek/;e ds fy, µ
r
 = 1)

 Question ID:1352

Ans. Official Answer NTA (6)

Sol. size of antenna required = 4


 = 4   = 20 mm

speed of waves in this medium = 

8

r r

C 3 10 m
s2.5




 

 frequency = 
83 10 2.5



8
9

3

3 10
6 10 z 6ghz

2.5 20 10


    

 

Current Electricity

23. A potentiometer wire of length 10 m and resistance 20  is connected in series with a 25 V battery and an

external resistance 30 . A cell of emf E in secondary circuit is balanced by 250 cm long potentiometer wire.

The value of E (in volt) is x/10. The value of x is____________.

10 m yEckbZ vkSj 20  izfrjks/k dk foHkoekih dk rkj, 25 V dh cSVªh ,oa 30 ds cká izfrjks/k ds lkFk Js.kh J`a[kyk

esa yxk gqvk gSA f}rh; ifjiFk esa yxk] E fo|qr okgd cy okyk ,d lSy] 250 cm yecs foHkoekih ds rkj ls larqfyr
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gksrk gSA ;fn E (oksYV esa) dk eku x/10 gS] rks x dk eku ____________ gSA

Question ID:1353

Ans. Official Answer NTA (25)

Sol. Current flowing in circuit = 
25

0.5A
20 30




Potential drop on potentiometer wire = 0.5 × 20 = 10V

Potential gradient on wire = 
10 v 1v

m10 m


Balancing length = 250 cm = 2.5 m
 emf of cell E = (potential gradient) × Balancing length

= 1 × 2.5 = 2.5 v

 x = 25

Waves on String

24. Two travelling waves of equal amplitudes and equal frequencies move in opposite directions along a string.

They interfere to produce a stationary wave whose equation is given by

2 t
y (10cos x sin )cm

T


 

The amplitude of the particle at x = 4/3 cm will be_________cm.

leku vk;ke ,oa leku vko`fÙk dh nks xfr'khy rjaxs ,d jLlh ij foijhr fn'kkvksa esa py jgh gSaA ;s O;frdj.k djds

,d fLFkj rjax mRiUu djrh gSa] ftldk lehdj.k gS

2 t
y (10cos x sin )cm

T


 

x = 4/3 cm ij] d.k dk vk;ke _________cm gksxkA

Question ID:1354

Ans. Official Answer NTA (5)

Sol. Amplitude of the particle at 4x cm
3



Amplitude of any particle is 10cos x

   4 4A x cm 10cos cm
3 3

   

= 5 cm

Semiconductors

25. In the given circuit, the value of current I
L
 will be_________mA.

(When R
L
 = 1k )
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fn, gq, ifjiFk esa] /kkjk I
L
 dk eku _________mA gksxkA

(tc R
L
 = 1k )

Question ID:1355

Ans. Official Answer NTA (5)

Sol.

As potential diff. across zener diode remains constant

L

L

5 5
I 5 mA

R 1000
   

Nuclear Physics

26. A sample contains 10–2 kg each of two substances A and B with half lives 4 s and 8 s respectively. The ratio of

their atomic weights is 1 : 2. The ratio of the amounts of A and B after 16 s is x/100. The value of x

is_____________.

,d uewus esa nks inkFkZ A vkSj B gSa] ftuesa izR;sd dk nzO;eku 10–2 kg gS] ftudh v)k;qZ Øe'k% 4 s ,oa 8 s gSA muds

ijek.kq Hkkjksa dk vuqikr 1 : 2 gSA 16 s ckn A vkSj B dh ek=kkvksa dk vuqikr x/100 gSA x dk eku_____________gSA

Question ID:1356

Ans. Official Answer NTA (25)

Sol. As mass of both substances is same and atomic weights in ratio 1 : 2.

 Their initial number of atoms are in the ratio 2 : 1 (2N
0
, N

0
)

Number of A remaining after 16 s (4 half lives) = 
0

4

2N

2
 = 

0N

8

Number of B remaining after 16 s (2 half lives) = 
0 0
2

N N

2 4


Number of A remaining = Half of number of B remaining

 mass of A remaining = 
1

4
 mass of B remaining (at wt 1 : 2)
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 
mA 25

remaining ¼
mB 100

  

Geometrical Optics

27. A ray of light is incident at an angle of incidence 60º on the glass slab of refractive index 3 . After refraction,

the light ray emerges out from other parallel faces and lateral shift between incident ray and emergent ray is

4 3  cm. The thickness of the glass slab is___________ cm.

3  viorZukad okys dk¡p ds xqVds ij izdk'k dh ,d fdj.k 60º vkiru dks.k ij vkifrr gksrh gSA viorZu ds i'pkr]

izdk'k fdj.k nwljs lekukUrj Qyd ls bl izdkj ckgj vkrh gS] fd vkifrr fdj.k ,oa fuxZr fdj.k ds chp ikfJZd

foLFkkiu 4 3  cm gSA dk¡p ds xqVds dh eksVkbZ ___________ cm gSA

Question ID:1357

Ans. Official Answer NTA (12)

Sol. For refraction at surface

 osin 60 3 sin r 

  osin r ½ 30   

  lateral shift = 
 
 

t sin i r

cos r



o

o

t sin 30
4 3

cos30
 

 t = 12 cm

Electromagnetic Induction

28. A circular coil of 1000 turns each with area 1m2 is rotated about its vertical diameter at the rate of one

revolution per second in uniform horizontal magnetic field of 0.07 T. The maximum voltage generation

will be__________V.

,d 1000 Qsjs okyh o`Ùkkdkj dqaMyh ftlesa izR;sd Qsjs dk {ks=kQy 1m2 gS] ,d pDdj izfr lSdsaM dh nj ls] 0.07 T

ds ,dleku {kSfrt pqEcdh; {ks=k esa] vius Å/okZ/kj O;kl ds ifjr% ?kwerh gSA mRiUu gqvk vf/kdre oksYVst (foHko)

__________V gksxkA

Question ID:1358

Ans. Official Answer NTA (440)

Sol. Flux  = NBA cos() {where  = t}

emf = NBA sin()

maximum voltage = NBA
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= 1000 × 0.07 × 1 × 2

= 440

KTG & Thermodynamics

29. A monoatomic gas performs a work of Q/4 where Q is the heat supplied to it. The molar heat capacity of the

gas will be_____________R during this transformation. Where R is the gas constant.

dksbZ ,dy&ijek.koh; xSl] Q/4 dk;Z djrh gS] tgk¡ Q mldks nh xbZ Å"ek dk eku gSA bl :ikUrj.k ds nkSjku xSl]

dh eksyj Å"ek/kkfjrk_____________R gksxhA tgk¡ R xSl fu;rkad gSA

Question ID:1359

Ans. Official Answer NTA (2)

Sol. w
4



u w   

3u
4

  

For monoatomic gas vu nC T  

 3 3n R T
4 2

     (i)

For nay process n c T    (ii)

(i)  (ii)

C = 2 R

Heat Transfer

30. In an experiment to verify Newton’s law of cooling, a graph is plotted between, the temperature difference

(T) of the water and surroundings and time as shown in figure. The initial temperature of water is taken as

80ºC. the value of t
2
 as mentioned in the graph will be______________.

U;wVu ds 'khryhdj.k ds fu;e dks lR;kfir djus ds ,d iz;ksx esa] ,d xzkQ (vfHkjs[k), ty ,oa ifjos'k ds rkikUrj (T)

vkSj le; ds chp vkjsf[kr fd;k x;k gSA ty dk izkjfEHkd rkieku 80ºC fy;k x;k gSA xzkQ esa vafdr t
2
 dk

eku______________ gksxkA
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Question ID:1360

Ans. Official Answer NTA (16)

Sol. According to Newton's Law of colling

 avg 0

avg

T
k T T

t

 
  

 

From 0 to 6 minutes

 
20

K 50
6


  (i)

From 6 to t
2
 minutes

 
2

20
K 30

t 6




  (ii)

(i)  (ii)

2t 6 5

6 3


 

2t 16 


