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Kinematics (Motion in a Plane)

1. A projectile is launched at an angle ‘’ with the horizontal with a velocity 20 ms–1. After 10 s, its inclination with

horizontal is ‘’. The value of tanwill be: (g = 10 ms–2)

,d iz{ksI; {kSfrt ls ‘’ dks.k ij 20 ms–1 ds osx ls iz{ksfir fd;k tkrk gSA 10 s ckn, bldk {kSfrt ls vkur dks.k ‘’.

gSA tandk eku gksxk: (g = 10 ms–2)

(1) tan + 5sec (2) tan – 5sec

(3) 2tan – 5sec (4) 2tan + 5sec

Question ID:101301

Ans. Official Answer NTA (2)

Sol.



20 m/s 

v

Velocity (v) makes '' angle with horizontal at 't' time (t  = 10 sec.) 
v

velocity in x – direction remain constant.
 20 cos = vcos  ...(1)
velocity in y–direction.
 v sin = 20 sin  – g (10) ...(2)

y y yv u a t 

divide (1) and (2)

20sin 100
tan tan 5sec

20cos

 
     



Kinematics (Relative Motion)

2. A girl standing on road holds her umbrella at 45º with the vertical to keep the rain away. If she starts running

without umbrella with a speed of –115 2 kmh , the rain drops hit her head vertically. The speed of rain drops

with respect to the moving girl is:

,d lM+d ij [kM+h yM+dh dks ckfj'k ls cpus ds fy,] Nkrs dks m/oZ ls 45º ds dks.k ij idM+uk iM+rk gSA ;fn og fcuk

Nkrs ds –115 2 kmh  dh pky ls Hkkxuk izkjEHk djrh gS] rks ckfj'k dh cw¡ns mlds flj ij m/okZor fxjrh gSaA Hkkxrh gqbZ

yM+dh ds lkis{k] ckfj'k dh cw¡nksa dh pky gS:

(1) 30 kmh–1 (2) 
–125

kmh
2
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(3) 
–130

kmh
2

(4) 25 kmh–1

Question ID:101302

Ans. Official Answer NTA (3)

Sol.
45°

vr

According to question ;

rV ,


girl
 = vertical downword

r girl r girlV , V V 
  

45°

girlV

rV
r girlV ,

girlV 15 2


 m/s (given)

In triangle,

girl

r,girl r,girl

V 15 2
tan 45

V V
  

r,girl

r,girl

15 2
1 V 15 2

V
    m/s

= 
30

2
 m/s

Measurements & Errors

3. A silver wire has a mass (0.6 ± 0.006) g, radius (0.5 ± 0.005) mm and length (4 ± 0.04) cm. The maximum

percentage error in the measurement of its density will be:

,d pk¡nh ds rkj dk nzO;eku (0.6 ± 0.006) g, f=t;k (0.5 ± 0.005) mm ,oa yEckbZ (4 ± 0.04) cm gSA blds ?kuRo

dks ekius esa gqbZ vf/kdre izfr'kr =qfV gksxh:

(1) 4%

(2) 3%
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(3) 6%

(4) 7%

Question ID:101303

Ans. Official Answer NTA (1)

Sol.
mass

(dendity)
volume

 

wire

l

r

2

m

r
 

 

m 2 r

m r

   
  







0.01 0.02 0.01 0.04


   


% maximum error 100 0.04 100


   


= 4%

Friction

4. A system of two blocks of masses m = 2kg and M = 8 kg is placed on a smooth table as shown in figure. The

coefficient of static friction between two blocks is 0.5. The maximum horizontal force F that can be applied to

the block of mass M so that the blocks move together will be:

nzO;eku m = 2kg vkSj M = 8 kg ds nks xqVdksa dk ,d fudk; ,d ?k"kZ.kjfgr est ij fp=kuqlkj j[kk gSA nksuksa xqVdksa

ds chp dk LFkSfrd ?k"kZ.k xq.kkad 0.5 gSA M nzO;eku ds xqVds ij yxk;s tk ldus okys vf/kdre {kSfrt cy F dk eku

Kkr dhft,] ftlls fd nksuksa xqVds ,d lkFk xfr dj ldsa :

(1) 9.8 N (2) 39.2 N (3) 49 N (4) 78.4 N

Question ID:101304

Ans. Official Answer NTA (3)
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Sol.
8kg

2kg

FM

m

smooth

Assuming that both blocks moves together ;
F = (m + M) a (For combined system)

F
a

2 8




F
a

10
 

So, on individual blocks ;
(suppose we take 2 kg)

F
a

10
 

2kgm
fr

f
r
 = ma

r

F F
f 2

10 5
  

To check; 
r s maxf f

2kgm

N

2g

F
N

5
 

F
(0.5)(2g)

5


F 5g (take g = 9.8)

F 5 9.8 

F 49newton.

F
max

 = 49 newton

COM, Momentum & Collision

5. Two blocks of masses 10 kg and 30 kg are placed on the same straight line with coordinates (0, 0) cm and (x,

0) cm respectively. The block of 10 kg is moved on the same line through a distance of 6 cm towards the other

block. The distance through which the block of 30 kg must be moved to keep the position of centre of mass of
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the system unchanged is:

(1) 4 cm towards the 10 kg block (2) 2 cm away from the 10 kg block

(3) 2 cm towards the 10 kg block (4) 4 cm away from the 10 kg block

10 kg vkSj 30 kg nzO;ekuksa ds nks xqVds ,d gh ljy js[kk esa Øe'k% v{kkad (funsZ'kkad) (0, 0) cm ,oa (x, 0) cm ij j[ks

gSA 10 kg okyk xqVdk mlh ljy js[kk esa nwljs xqVds dh rjQ 6 cm dh nwjh ls foLFkkfir gksrk gSA fudk; dk nzO;eku

dsUnz] vifjofrZr fLFkfr esa j[kus ds fy, 30 kg okys xqVds dks fdruk foLFkkfir djuk iM+sxk?

(1) 10 kg okys xqVds dh rjQ 4 cm (2) 10 kg okys xqVds ls nwj 2 cm

(3) 10 kg okys xqVds dh rjQ 2 cm (4) 10 kg okys xqVds ls nwj 4 cm

Question ID:101305

Ans. Official Answer NTA (3)

Sol.

10kg

(0,0)

6cm

30kg
x

1 1 2 2
com

1 2

m s m s
s

m m






(given) :- displacement of c.o.m (s
com

) = 0
therefore : 0 = m

1
s

1
 + m

2
s

2

0 = (10)(6cm)+30(s
2
)

2

10 6cm
s 2cm

30


    

(left direction) OR (towards 10 kg)

Current Electricity

6. A 72  galvanometer is shunted by a resistance of 8 . The percentage of the total current which passes

through the galvanometer is:

,d 72  okys /kkjkekih (xSYokuksehVj) ds lkFk ,d 8 dk izfrjks/k ik'oZ Øe esa tksM+k tkrk gSA dqy fdrus izfr'kr

/kkjk xSYokuksehVj ls izokfgr gks jgh gS?

(1) 0.1% (2) 10% (3) 25% (4) 0.25%

Question ID:101306

Ans. Official Answer NTA (2)

Sol. G

S = 8

72

I0
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S
G 0

S G

R
I I

R R

 
  

 

Where R
S
 = Resitance of shunt

            R
G
 = Resitance of galwanometer

G 0

8
I I

8 72

 
   

 

    0
G

I
I

10


  % of totla current

 Passes through galvano meter = 

0

0

I

10
100

I

 
 
  

= 10%

Gravitation

7. Given below are two statements:

Statement I: The law of gravitation holds good for any pair of bodies in the universe.

Statement II: The weight of any person becomes zero when the person is at the centre of the earth.

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

(1) Both Statement I and Statement II are true (2) Both Statement I and Statement II are false

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

uhps nks dFku fn, x, gSa:

dFku I: czák.M esa mifLFkr fdlh Hkh fi.Mksa ds ;qXe ij xq:Rokd"kZ.k dk fu;e izHkkoh gSA

dFku II: ;fn dksbZ O;fDr i`Foh ds dsUnz ij gksrk gS] rks mldk Hkkj 'kwU; gks tkrk gSA

mijksDr dFkuksa ds vk/kkj ij] uhps fn, x, fodYiksa esa ls lgh mRrj dk p;u dhft,A

(1) dFku I vkSj dFku II nksuksa lR; gSa (2) dFku I vkSj dFku II nksuksa vlR; gSa

(3) dFku I lR; gS ijUrq dFku II vlR; gS (4) dFku I vlR; gS ijUrq dFku II lR; gSa

Question ID:101307

Ans. Official Answer NTA (1)

Sol. Statement I :- True

Statement II :- Acceleration due to gravity at center is zero.

therefore, weight = mg = 0

COM, Momentum & Collision
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8. What percentage of kinetic energy of a moving particle is transferred to a stationary particle when it strikes the

stationary particle of 5 times its mass?

(Assume the collision to be head-on elastic collision)

;fn ,d xfreku d.k vius ls 5 xquk nzO;eku okys fdlh fLFkj d.k ls Vdjkrk gS] rks xfreku d.k dh fdrus izfr'kr

xfrt ÅtkZ] ml fLFj d.k dks LFkkukUrfjr gks tk,xh ?

(ekuk la?kê lh/kk ,oa izR;kLFk gS)

(1) 50.0% (2) 66.6% (3) 55.6% (4) 33.3%

Question ID:101308

Ans. Official Answer NTA (3)

Sol. Let suppose;

m
u

5m
Rest

(Just Before Collision)

m
v1

5m
v2

(Just After Collision)

2 1v v
e 1

u 0


  



2 1u v v  ...(1)

i fp p 

1 2mu 5m(0) mv 5mv  

1 2u v 5v  ...(2)

using (1) and (2)
2u = 6v

2

2 1 2

u u
v & v v u u

3 3
    

1

2u
v

3
 

Loss in k. fo colliding particle (m) = k
i
 – k

f

2 2
1

1 1
mu mv

2 2
 

2

21 2u
m u

2 3

  
      

21 5u
m

2 9
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% k. transfered 

2

2

1 5u
m

2 9 5
100 100

1 9mu
2

 
 
    

500
55.56%

9
 

Fluid Mechanics

9. The velocity of a small ball of mass ‘m’ and density d
1
, when dropped in a container filled with glycerine,

becomes constant after some time. If the density of glycerine is d
2
, then the viscous force acting on the ball, will

be:

nzO;eku ‘m’ ,oa ?kuRo d
1 
okyh ,d NksVh xsan, tc fxyljhu ls Hkjs ,d crZu esa fxjk;h tkrh gS] rks dqN le; i'pkr

mldk osx fLFkj gks tkrk gSA ;fn fxyljhu dk ?kuRo d
2 
gS, rks xsan ij vkjksfir ';kurk cy gksxk:

(1) 
1

2

d
mg 1

d

 
 

 
(2) 

2

1

d
mg 1

d

 
 

 
(3) 

1

2

d
mg 1

d

 
 

 
(4) 

2

1

d
mg 1

d

 
 

 

Question ID:101309

Ans. Official Answer NTA (2)

Sol.

Fb

Fv

mg

v = constant
(a = 0)

F
net

 = ma

F
b
 + F

v
 – mg = 0

F
v
 = mg – F

b

 2

1

m
mg d g

d

 
   

 

2
v

1

d
F mg 1

d

 
  

 

bF v g 

where
v = volume displace
 = density of liquid

g = Acc of gravity
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Magnetism & Matter

10. The susceptibility of a paramagnetic material is 99. The permeability of the material in Wb/A-m, is:

[Permeabil ity of free space µ
0
 = 4 × 10–7 Wb/A-m]

,d vuqpqEcdh; inkFkZ dh lqxzkfgrk (lLifVfcYVh) 99 gSA ml inkFkZ dh ikjxE;rk (pqEcd'khyrk) Wb/A-m gksxhA

[eqDr vkdk'k ;k fuokZr dh pqEcd'khyrk µ
0
 = 4 × 10–7 Wb/A-m]

(1) 4 × 10–7 (2) 4 × 10–4 (3) 4 × 10–5 (4) 4 × 10–6

Question ID:101310

Ans. Official Answer NTA (3)

Sol. x
m
 = 99

r m1 1 99x    

= 100

r

0


 



7
0 r (4 10 ) 100      

54 10  

Alternating Current

11. The current flowing through an ac circuit is given by

I = 5 sin (120t) A

How long will the current take to reach the peak value starting from zero ?

,d izR;korhZ (ac) ifjiFk esa izokfgr /kkjk fuEuor nh gqbZ gS

I = 5 sin (120t) A

/kkjk 'kwU; ls vius f'k[kj eku rd igq¡pus esa fdruk le; ysxh ?

(1) 1/60 s (2) 60 s (3) 1/120 s (4) 1/240 s

Question ID:101311

Ans. Official Answer NTA (4)

Sol. I = 5 sin (120t)

I
peak

 = I
0
 = 5

so, 5 = 5 sin (120t)

1 = sin(120t)

120t = 
2
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 t = 
1

sec
240

Electromagnetic Waves

12. Match List-I with List-II:

lwph -I dk lwph -II ls feyku djsA

List-I (lwph - I) List-II (lwph - II)

(a) Ultravoilet rays  (ijkcSaxuh fdj.k) (i) Study crystal structure (ØLVy lajpuk dk v/;;u)

(b) Microwaves (lw{e rjaxsa) (ii) Greenhouse effect (gfjrx̀g (xzhugkml) izHkko)

(c) Infrared waves (vojDr (buÝkjsM) rjaxsa) (iii) Sterilizing surgical instrument

     'kY; ¼lftZdy½ midj.kksa dks LVsjhykbt djuk

(d) X-rays (X-fdj.ksa) (iv) Radar system (jkMkj fudk;)

Choose the correct answer from the options given below:

uhps fn, fodYiksa esa ls lgh mRrj pqusaA

(1) a-iii, b-iv, c-ii, d-i (2) a-iii, b-i, c-ii, d-iv

(3) a-iv, b-iii, c-ii, d-i (4) a-iii, b-iv, c-i, d-ii

Question ID:101312

Ans. Official Answer NTA (1)

Sol. (going right)

f   

Radio
wave

Micro
wave

Infra
red

ultra
violet

x-ray r-rayROYG BIV

(a) Ultraviolet rays  sterlizing surgical instrument (remove micro-organism)

(b) Microwaves radar system

(c) Infrared rays green house effect

(d) X-ray  studdy crystal structure.

Dual Nature of Radiation & Matter

13. An  particle and a carbon 12 atom has same kinetic energy K. The ratio of their de-Broglie wavelengths (


: 
C12

) is:

,d -d.k ,oa ,d dkcZu-12 ds ijek.kq dh xfrt ÅtkZ,¡ leku gSa] ftldk eku K gSA muds Mh-czksxyh rjaxnS/;ksa dk

vuqikr (



C12
) gksxk:
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(1) 1: 3 (2) 3 :1 (3) 3 : 1 (4) 2 : 3

Question ID:101313

Ans. Official Answer NTA (2)

Sol.
h

2m k




  where m

 = mass of -particle

k = kinetic energy

c

c

h

2m k
  where m

c
 = mass of carbon

c

c

m 12 3

m 4 1





   



Capacitance

14. A force of 10 N acts on a charged particle placed between two plates of a charged capacitor. If one plate of

capacitor is removed, then the force acting on that particle will be:

,d vkosf'kr la/kkfj= dh nksuksa ifêdkvksa ds chp esa j[ks ,d vkosf'kr d.k ij 10 N dk cy yx jgk gSA ;fn la/kkfj=

dh ,d IysV dks gVk fn;k tk, rks d.k ij yxus okyk cy gksxk:

(1) 5 N (2) 10 N (3) 20 N (4) Zero

Question ID:101314

Ans. Official Answer NTA (1)

Sol.

+
+
+
+
+
+
+
+

+Q
–
–
–
–
–
–
–
–

–Q

E
1
 = electric field inside capacitor

1

0 0

Q
E

A


 
 

Force on 'q' charge = qE,

1

0

Q
F q 10

A

 
  

 
...(1)

After one plate is removed;



Question Paper With Text Solution (Physics)
JEE Main June 2022 | 27 June  Shift-1

Page No. 13

MATRIX JEE ACADEMY
Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911
Website : www.matrixedu.in ;  Email : smd@matrixacademy.co.in

+
+
+
+
+
+
+
+

+Q
+
+
+
+
+
+
+
+

E
2
 = electric field due to one plate

2

0

Q
E

2A




Force on 'q' charge = qE
2

2

0

Q 10
F q

2A 2

 
  

 

= 5 newton

Simple Harmonic Motion

15. The displacement of simple harmonic oscillator after 3 seconds starting from its mean position is equal to half of

its amplitude. the time period of harmonic motion is:

,d ljy vkorZ nksyd dk viuh ek/; fLFkfr ls pyrs gq, 3 lSdsUM ckn foLFkkiu] blds vk;ke ds vk/ks ds ckjckj gSA

bl vkorZ xfr dk vkorZdky gS:

(1) 6 s (2) 8 s (3) 12 s (4) 36 s

Question ID:101315

Ans. Official Answer NTA (4)

Sol.

t = 0 t = 3sec 

Mean 
Position

A

2
A

x = A sin wt

A

2
 = A sin wt

1

2
 = sin wt

wt
6


 

2
t

T 6

 


T
t T 12 t 12 3 36sec

12
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Sound Waves

16. An observer moves towards a stationary source of sound with a velocity equal to one-fifth of the velocity of

sound. The percentage change in the frequency will be:

,d izs{kd] ,d fLFkj /ofu L=ksr dh rjQ] /ofu ds osx ds 1/5th osx ls tk jgk gSA vko`fÙk esa fdrus izfr'kr dk cnyko

gksxk:

(1) 20% (2) 10% (3) 5% (4) 0%

Question ID:101316

Ans. Official Answer NTA (1)

Sol.

V

5O
observer

Rest
S
Source

f
apperent

 = 
0

0 0

v
v

v v 5f f
v v

 
  

   
   

 

f
apperent

 = 0

6
f

5

% change in frequency = 
apperent 0

0

f f
100

f

 
  
 

0
0

0

6f
f

5 100 20%
f

 
 

   
  
 

Geometrical Optics

17. Consider a light ray travelling in air is incident into a medium of refractive index 2n . The incident angle is

twice that of refracting angle. Then, the angle of incidence will be:

gok esa xfreku izdk'k dh fdj.k] ,d 2n  viorZukad okys ek/;e ij vkifrr gksrh gSA ;fn vkiru dks.k] viorZu dks.k

ds nksxqus ds cjkcj gSA rks vkiru dks.k gksxk:

(1)  1sin n
(2) 

1 n
cos

2

 
  
 

(3)  1sin 2n
(4) 

1 n
2cos

2

 
  
 

Question ID:101317

Ans. Official Answer NTA (4)
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Sol. r

i
air (n  = 1)1

surface

medium 2n 2n

Snell's law;

1 sin i 2n sin r 

given :- (i = 2r)

sin 2r 2n sin r

2sin r cos r 2n sin r 

1n n
cos r r cos

2 2

 

     
 

1 n
i 2r 2cos

2

 

     
 

Atomic Structure

18. A hydrogen atom in its ground state absorbs 10.2 eV of energy. The angular momentum of electron of the

hydrogen atom will increase by the value of:

(Given, Planck’s constant = 6.6 × 10–34 Js).

,d gkbMªkstu dk ijek.kq viuh ewy voLFkk (xzmaM LVsV) esa 10.2 eV dh ÅtkZ vo'kksf"kr djrk gSA gkbMªkstu ijek.kq ds

bysDVªku ds dks.kh; laosx dk eku fdruk c<+ tk,xk?

(fn;k gS, Iykad fu;rkad = 6.6 × 10–34 Js).

(1) 2.10 × 10–34 Js (2) 1.05 × 10–34 Js

(3) 3.15 × 10–34 Js (4) 4.2 × 10–34 Js

Question ID:101318

Ans. Official Answer NTA (2)

Sol. given :- Z = 1

Energy = 
2

2

Z
13.6 ev

n


2

1 2

1
E 13.6 ev 13.6ev

1

 
   

 

1E E 10.2ev 
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= 13.6 ev + 10.2 ev = –3.4 ev
2

2

z
E 13.6

n
 

2

2

1
3.4 13.6

n

 
    

 

n = 2
L = Angular momentum

1
1

n h
L

2




2
2

n h
L

2




Change in Angular momentum  = L
2
 – L

1

   2 1

h h h
n h 2 1

2 2 2
    

  

341.05 10 J S 

Semiconductors

19. Identify the correct Logic Gate for the following output (Y) of two inputs A and B.

uhps fn, x, nks fuos'k (buiqV) A ,oa B ds fuxZr (vkmViqV) (Y) ds fy, lgh rdZ (ykWftd) xsV pqfu,A

(1) (2) 

(3) (4) 

Question ID:101319
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Ans. Official Answer NTA (2)

Sol.
Or And Not

A B Y(out put)

1 1 0
0 0 1
0 1 1

1 0 1
1 1 0

0 0 1

 Equivalent circuit will AB

KTG & Thermodynamics

20. A mixture of hydrogen and oxygen has volume 2000 cm3, temperature 300 K, pressure 100 kPa and mass

0.76 g. The ratio of number of moles of hydrogen to number of moles of oxygen in the mixture will be: [Take

gas constant R = 8.3 JK–1 mol–1]

gkbMªkstu ,oa vkWDlhtu ds fdlh feJ.k dk vk;ru 2000 cm3, rkieku 300 K, nkc 100 kPa ,oa nzO;eku 0.76 g gSA

feJ.k esa mifLFkr] gkbMªkstu ds eksyksa dh la[;k ,oa vkWDlhtu ds eksyksa dh la[;k dk vuqikr gksxk:

[ekuk xSl fu;rkad R = 8.3 JK–1 mol–1]

(1) 1/3 (2) 3/1 (3) 1/16 (4) 16/1

Question ID:101320

Ans. Official Answer NTA (2)

Sol.
1 2P P 100kPa 

1 2n RT n RT
100kPa

V V
 

3
1 2 6

8.3 300
(n n ) 100 10 Pa

2000 10

 
   

 

1 2

2
n n

8.3 3
 


...(1)

Total mass of mixture = 076 gm

1 2n 2 n 32 0.76gm  

1 2n 16n 0.38  ...(2)

Solue eqn (1) & (2)

1

2

n 3

n 1
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KTG & Thermodynamics

21. In a carnot engine, the temperature of reservoir is 527º C and that of sink is 200 K. If the workdone by the

engine when it transfers heat from reservior to sink is 12000 kJ, the quantity of heat absorbed by the engine

from reservoir is___________× 106 J

,d dkuksZV batu esa HkaMkj (reservoir) dk rkieku 527º C ,oa vfHkxe (flad) dk rkieku 200 K gSA tc batu] HkaMkj

ls vfHkxe dks Å"ek LFkkukUrfjr djrk gS] rks batu }kjk fd;k x;k dk;Z 12000 kJ gSA batu }kjk HkaMkj ls vo'kksf"kr

dh xbZ Å"ek dh ek=k  ___________× 106 J gksxhA

Question ID:101321

Ans. Official Answer NTA (16)

Sol.
1 2

1 1

T TW
n(Efficiency)

Q T


 

1
1

1 2

T
Q W

T T

 
 

 
where T

1
 = Higher temperature

1

800
Q W

800 200

 
 

 
T

2
 = Lower temperature

6800 8
12000kJ 12 10 Joule

600 6
    

= 16 × 106 Joule

Alternating Current

22. A 220 V, 50 Hz AC source is connected to a 25 V, 5 W lamp and an additional resistance R in series (as shown

in figure) to run the lamp at its peak brightness, then the value of R (in ohm) will be________.

,d 220 V ,oa 50 Hz  okys izR;korhZ /kkjk (AC) fo|qr L=ksr] dks ,d 25 V ,oa 5 W ds ySai ls tksM+k tkrk gSA ;fn ySai

dks bldh f'k[kj mTtoyrk ij tykus ds fy,] ,d R izfrjks/k dks ySai ds lkFk Js.kh Øe esa tksM+us dh vko';drk gS (fp=

esa n'kkZ;s vuqlkj)A rks R dk eku (ohm esa) ___________ gksxkA

Question ID:101322
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Ans. Official Answer NTA (975)

Sol.

Lamp
25V
5W

R

220V
50Hz

P = VI
5 = 25 (I)

1
I Ampere

5


V
R
 = IR

   
1

220 25 R
5

 
   

 

R 195 5 975   

Wave Optics

23. In Young’s double slit experiment the two slits are 0.6 mm distance apart. Interference pattern is observed on

a screen at a distance 80 cm from the slits. The first dark fringe is observed on the screen directly opposite to

one of the slits. The wavelength of light will be_____________ nm.

;ax ds f}d js[kk fNnz (f}f>jh) iz;ksx esa] nksuksa f>fj;ksa ds chp dh nwjh 0.6 mm gSA f>fj;ksa ls 80 cm dh nwjh ij j[ks insZ

ij O;frdj.k izk:i ns[kk tkrk gSA insZ ij igyk dkyk fÝat] nksuksa esa ls ,d f>jh ds fcYdqy foijhr izkIr gksrk gSA izdk'k

dk rjaxnS/;Z _____________ nm gksxkA

Question ID:101323

Ans. Official Answer NTA (450)

Sol.
d

y
 

D

}

dsin


given :- d = 0.6 mm

y = 0.3 mm

D = 80 cm

dsin x   If  = small
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d tan x  

y
d

D 2

   
    

   

for 1st minima,   

y
2d

D
 

450 nm = 

Atomic Structure

24. A beam of monochromatic light is used to excite the electron in Li++ from the first orbit to the third orbit. The

wavelength of monochromatic light is found to be x × 10–10 m. the value of x is__________.

[Given hc = 1242 eV nm]

fdlh ,do.khZ izdk'k dk fdj.k iq¡t Li++ esa bysDVªku dks izFke d{kk ls r`rh; d{kk rd mÙksftr djus esa iz;qDr gksrk gSA

,do.khZ izdk'k dk rjaxnS/;Z x × 10–10 m gSA x dk eku __________ gksxkA

[fn;k gS hc = 1242 eV nm]

Question ID:101324

Ans. Official Answer NTA (114)

Sol. Z = 3

2

2 2
1 2

1 1 1
Rz

n n

 
  

  

n
1
 = 1 and n

2
 = 3

1 1 1
R(9) 8R

1 9

 
    

  

101
114 10 m

8R
   

Current Electricity

25. A cell, shunted by a 8  resistance, is balanced across a potentiometer wire of length 3 m. The balancing length

is 2 m when the cell is shunted by 4  resistance. The value of internal resistance of the cell will be__________

.

,d lSy ftlds ik'oZØe esa 8  dk izfrjks/k yxk gS] ;g foHkoekih ds rkj dh 3 m yEckbZ ij lUrqfyr gksrk gSA ;fn

lSy ds lkFk 4  dk izfrjks/k ik'oZ Øe esa yxk;k tk, rks lUrqyu nwjh 2 m vkrh gSA lSy ds vkUrfjd izfrjks/k dk eku

__________ gksxkA

Question ID:101325
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Ans. Official Answer NTA (8)

Sol.

G

R

r

A B





l

Secondary circuit

Primary circuit

For secondary circuit ;

i
R r






Terminal voltage acros cell of secondary circuit v r
R r

 
     

 

For balancing potentiometer V = Xl
Where x = Potential gradient.

If R = 8 

1V r x
8 r

 
     

 


1

8
x

8 r


 


 ....(1)

If R = 4 

2

r
V x

4 r

 
    

 


2

4
x

4 r





 

dived (1) & (2)

1

2

2(4 r)

(8 r)










Given :-
1

2

3m

2m

 
  





8 2r 3

8 r 2






16 + 4r = 24 + 3r

r = 8
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Current Electricity

26. The current density in a cylindrical wire of radius 4 mm is 4 × 106 Am–2. The current through the outer portion

of the wire between radial distances R/2 and R is _____________ A .

4 mm f=T;k okys fdlh csyukdkj rkj esa /kkjk ?kuRo dk eku 4 × 106 Am–2 gSA f=T; nwjh R/2 ,oa R ds chp rkj ds

cká {ks= esa izokfgr /kkjk dk eku _____________ A gksxkA

Question ID:101326

Ans. Official Answer NTA (48)

Sol.

R

R/2

I
J

A


I = JA

2

6 2 R
4 10 R

2

  
      

   

6 23
I 4 10 R

4

 
   

 

Where R = 4 mm = 4 × 10–3 m
I = 48 Ampere

Capacitance

27. A capacitor of capacitance 50 pF is charged by 100 V source. It is then connected to another uncharged

identical capacitor. Electrostatic energy loss in the process is_____________ nJ.

50 pF /kkfjrk okys fdlh la/kkfj= dks 100 V ds L=ksr ls vkosf'kr fd;k tkrk gSA blds ckn bl vkosf'kr la/kkfj= dks]

fdlh nwljs leku vukosf'kr la/kkfj= ls tksM+k tkrk gSA bl izØe esa] LFkSfrd oS|qr ÅtkZ esa gqvk {k; _____________

nJ gSA

Question ID:101327
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Ans. Official Answer NTA (125)

Sol. Energy loss  
21 2

1 1

1 2

c c1
v v

2 c c

 
  

 

12
1 2c c 50 10   Farad

and v
1
 = 100 and v

2
 = 0

Energy loss =  
21 c

100 0
2 2

 
 

 

121
50 10 100 100

4
    

= 125 n Joule

Communication Systems

28. The height of a transmitting antenna at the top of a tower is 25 m and that of receiving antenna is, 49 m. The

maximum distance between them, for satisfactory communication in LOS (Line-OF-Sight) is 2K 5 10 m  .

The value of K is_____________.

(Assume radius of Earth is 64 × 10+5 m) [Calculate upto nearest integer value]

,d ehukj ds 'kh"kZ ij yxs ,d izs"kd (VªkUlfefVax) ,SafVuk dh Å¡pkbZ 25 m ,oa vfHkxzkgh (fjfloj) ,safVuk dh Å¡pkbZ 49

m gSA larks"ktud nf̀"Vjs[kh; (Line-OF-Sight) lapkj LFkkfir djus ds fy, muds chp dh vf/kdre nwjh 2K 5 10 m

gSA K dk eku _____________ gksxkA

(ekuk i`Foh dh f=T;k 64 × 10+5 m gSA) [mRrj dk eku mlds fudVre iw.kkZad ds cjkcj ekuuk gS]

Question ID:101328

Ans. Official Answer NTA (192)

Sol. Line of sight = T R2Rh 2Rh

Los  T R2R h h 

 52 64 10 25 49   

2192 5 10 m 

Fluid Mechanics

29. The area of cross-section of a large tank is 0.5 m2. It has a narrow opening near the bottom having area of

cross-section 1 cm2. A load of 25 kg is applied on the water at the top in the tank. Neglecting the speed of

water in the tank, the velocity of the water, coming out of the opening at the time when the height of water level

in the tank is 40 cm above the bottom, will be________cms–1. [Take g = 10 ms–2]

,d cM+h Vadh (VSad) ds vuqizLFkdkV dk {ks=Qy 0.5 m2 gSA blds fupys ry ds ikl ,d 1 cm2 vuqizLFk dkV {ks=Qy
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okyk ,d ladjk [kqyk eq[k gSA Vadh esa ikuh dh Åijh lrg ij 25 kg dk ,d Hkkj vkjksfir fd;k tkrk gSA Vadh ds vanj

ikuh dh pky dks ux.; ekuus ij] ftl le; Vadh ds ry ls ikuh ds Åijh ry dh Å¡pkbZ 40 cm  gS] ml le; Vadh

ds [kqys eq[k ls ckgj fudyus okys ikuh dk osx ________cms–1 gksxkA [ekuk g = 10 ms–2]

Question ID:101329

Ans. Official Answer NTA (300)

Sol.

Load   25kg

v

40cm

Using bernaulis theorem;

  2
0 0

250 1
P g h P V

0.5 2
     

2 2250 1
g(40 10 ) V

0.5 2
    

 2 21
500 1000 10 40 10 1000V

2
    

V 3   m/s

V 300  cm/s

COM, Momentum & Collision

30. A pendulum of length 2 m consists of a wooden bob of mass 50 g. A bullet of mass 75 g is fired towards the

stationary bob with a speed v. The bullet emerges out of the bob with a speed v/3 and the bob just completes

the vertical circle. The value of v is________________ms–1. (if g = 10 m/s2)

,d 2 m yEckbZ ds nksyd esa 50 g nzO;eku dk ,d xksyd yxk gSA 75 g nzO;eku dh ,d xksyh fLFkj xksyd dh rjQ

v pky ls nkxh tkrh gSA xksyh v/3 pky ls xksyd ls fuxZr (fudyrh) gksrh gS] vkSj xksyd ,d Å/ohZ; o`Ùk cl iwjk djrk

gSA rks v dk eku ________________ms–1 gksxkA (;fn g = 10 m/s2)

Question ID:101330

Ans. Official Answer NTA (10)
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Sol.

(Initial)

R = 2m

v

75 gm
50gm

(Final)

R = 2m

5gR

v

3

i fP P  (momentum conservation)

 v
(75)(v) 0 (75) (50) 5gR

3

 
   

 

75 50 5 10 2
3

 
    

 

2
75 50 10

3

 
  

 

500 3
10

150


    m/s


