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[PHYSICS]

1. t = 0 i j  {kSfr t  l s 600 ds dks.k i j  10 ms–1 ds osx l s , d fi .M dks i z{ksfi r  dj r s gSA t = 1s i j  i z{ksi  i Fk dh oØr k f=kT; k
R gSA ok; q i zfr j ks/k dks ux.;  ekudj  r Fkk xq: Roh;  Roj .k g = 10ms -2 ysdj  R dk eku gS :
(A) 2.8 m (B) 5.1 m (C) 10.3 m (D) 2.5 m

Sol. C

xV 10cos60 5m /s  

Vy = 10 cos30° = 5 3m /s
velocity after t = 1 sec.
Vx = 5 m/s

 yv 5 3 10 m / s 10 5 3   

2 22
x y

n
n

v vv 25 100 75 100 3
a R

R a 10cos

   
   



10 5 3
tan 2 3 15

5


       

 100 2 3
R 2.8m

10cos15


 

2. 400C i j  50kg i kuh esa  - 20ºC i j  j [ kh cQZ feykr s gSA t c feJ.k dk r ki eku 00C gks t kr k gS r ks ns[ kk t kr k gS fd 20g
cQZ vHkh Hkh t eh gqbZ gSA i kuh esa feyk; h x; h cQZ dh ek=kk dk l fUudV eku FkkA
(t y  dh fof' k"V Å"ek = 4.2 J/g/ºC
cQZ dh fof' k"V Å"ek = 2.1J/g/ºC
0ºC i j  t y  dh l axyu Å"ek = 334 J/g)
(A) 40 g (B) 60 g (C) 100 g (D) 50 g

Sol. A
Let amount of ice is m gm.
According to principal of calorimeter heat taken by ice = heat given by water
 20×2.1×m+(m-20)×334 = 50×4.2×40
376 m = 8400 + 6680
m = 40.1
 correct answer is (2)

3. 5 g/m j s[ kh;  ?kuRo okyh r uh gqbZ Mksj h esa i zxkeh r j ax dk l ehdj .k fuEu gS % y = 0.03 sin (450t–9x) t gk¡ nwj h vkSj
l e;  SI ek=kdksa esa gSA Mksj h esa r uko gS
(A) 12.5 N (B) 10 N (C) 5 N (D) 7.5 N

Sol. A
y = 0.03 sin (450 t–9x)

w 450
v 50m / s

k 9
  

T T
v 2500  

 

3T 2500 5 10     = 12.5 N
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4. 50 Wm–2 r hozr k dh , d fo| qr  pqEcdh;  r j ax  'n' vi or Zukad ds , d ek/; e esa fcuk fdl h {k;  ds i zos' k dj r h gSA r j ax ds
ek/; e esa i zos' k dj us ds i woZ r Fkk i ' pkr ~ fo| qr  {ks=kksa dk vuqi kr  r Fkk pqEcdh;  {ks=kksa dk vuqi kr  Øe' k% gksaxs

(A) 
1

n,
n

 
 
 

(B) 
1

n
n,

 
 
 

(C) 
1 1

,
n n

 
 
 

(D)  n, n

Sol. A

0 0

1
C 

 

0 0

1
V

K


 

2
0 0

1
E C

2
  = intensity 2

0 0

1
kE C

2
 

 2 2
0E C kE v

2 2
0 0
2

E EkV n
n

C n EE
    

similarly
2 2
0 0

0 0

B C BB v 1
2 2 B n

  
 

5. nks cj kcj  i zfr j ks/kksa dks t c Js.khØe esa , d cSVj h l s t ksM+r s gS r ks ; s  60 W fo| qr  ' kfDr  dk mi Hkksx dj r s gSA ; fn bu
i zfr j ks/kks dks vc l ekUr j  Øe esa bl h cSVj h l s t ksM+k t k; s r ks mi Hkksx dh x; h ' kfDr  gksxh
(A) 30 W (B) 240 W (C) 60 W (D) 120 W

Sol. B

In series condition, equivalent resistance is 2R thus power consumed is 
2

60W
2R




In parallel condition equivalent resistance is R/2 thus new power is
2

P '
(R /2)


  or P' = 4P = 240W

6. nks i j ek.kqvksa ds e/;  vU; ksU; fØ; k cy l EcU/k F =  exp 
2x
kt

 
  

 l s fn; k t kr k gS t gk¡  x nwj h gS] k cksYV~t eSu fu; r kad

r Fkk T r ki eku gS vkSj    r Fkk  nks fLFkj kad gSA  dh foek gksxh :
(A) M2LT–4 (B) MLT–2 (C) M2L2T–2 (D) M0L2T–4

Sol. A
2x

KTF e
 
   

2x
M L T

KT

 
     

2

2 2

L
M L t

ML T    
  

1 2[ ] M T  
[F] = [][]

2 4[ ] M LT  
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7. , d vk; ke ekWMqfyr  fl Xuy fuEuor ~ fn; k x; k gS V(t) = 10[1 + 0.3cos(2.2 × 104t)] sin(5.5 ×105t) ; gk¡ t l sd.M
esa gSA i k' oZ cS.M dh vkòfr ; k¡ (KHz esa) gksaxh % (fn; k gS  =22/7]
(A) 892.5 r Fkk 857.5
(B) 178.5 r Fkk 171.5
(C) 89.25 r Fkk 85.75
(D) 178.5 r Fkk 171.5

Sol. C

3
V(t) 10 2 cos A sinB

2
    

3
10 [sin(A B) sin(A B)]

2
    

4 43
10 [sin(57.2 10 t) sin(52.8 10 t)]

2
    

4
1 157.2 10 2 f    

4
4

1

57.2 10
f 9.1 10

22
2

7


  

    

91KHz
4

2

52.8 10
f

22
2

7




    

84KHz

Side band frequency are
4

1 c w

52.8 10
f f f 85.00kHz

2


   


4

2 c w

57.2 10
f f f 90.00kHz

2


   


8. ØkÅu dk¡p ds fi zTe ds vi or Zukad i fj or Zu dks vki fr r  i zdk' k dh r j axnS/; Z ds l kFk fn[ kk; k x; k gSA ; fn Dm U; wur e fopyu
dks.k gS r ks fuEu esa l s dkSu l k xzkQ l gh gS \

1.530

1.535

1.525

1.520

1.515

1.510
400 500 600 700

(nm)

n2
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(A) 

400 500 600 700
(nm)

Dm

(B) 

400 500 600 700
(nm)

Dm

(C) 

400 500 600 700
(nm)

Dm

(D) 

400 500 600 700
(nm)

Dm

Sol. A
Since Dm = (–1)A
& on increasing the wavelength,  decreases & hence Dm decreases. Therefore correct answer is (2)

9. , d i r ys Bksl  ydM+h ds Qyd l s , d f=kHkqt   ABC dkVk x; k gS (fp=k nsf[ k, )A n' kkZ; s x; s vuql kj  D, E r Fkk F bl dh Hkqt kvksa
ds e/;  fcUnq gS r Fkk G f=kHkqt  dk dsUnz gSA G l s xqt j us okyh r Fkk f=kHkqt  ds l er y ds yEcor  v{k ds l ki s{k f=kHkqt  dk t M+Ro
vk?kw.kZ  I0 gSA ; fn NksVk f=kHkqt  DEF f=kHkqt  ABC esa l s fudky fy; k t k; s r ks ' ks"k cps gq,  Hkkx dk ml h v{k ds l ki s{k t M+Ro
vk?kw.kZ I gS r c %

D

A

B
F

G

E

C

(A) 0

3
I I

4
 (B) 0

9
I I

16
 (C)  0II

4
(D) 0

15
I I

16


Sol. D

Suppose M is mass and a is side of larger triangle, then 
M
4

 and 
a
2

 will be mass and side length of

smaller triangle.

2

removed
2

original

aM
I 24 .
I M (a)

 
  



0
removed

I
I

16


So, 0 0
0

I 15I
I I

16 16
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10. , d OghVLVksu l sr q esa  (fp=k nsf[ k; s), i zfr j ks/k P r Fkk Q yxHkx cj kcj  gSA t c R = 400  gS r ks l sr q l ar qfyr  gSA P r Fkk Q

dks i j Li j  cnyus i j ] l sr q dks l ar qfyr  j [ kus ds fy ,  R dk eku 405gSA X dk l fUudV eku gksxk

P

A

R
K2

D

X

C

Q

B

K1

G

(A) 401.5 ohm (B) 403.5 hom (C) 404.5 ohm (D) 402.5 Ohm
Sol. D

11.  ?kuRo dk nzo a f=kT; k okys gkst  i kbZi  esa l s {kSfr t  pky v l s fudy j gk gS vkSj  , d t ky l s Vdj kr k gSA 50% nzo t ky

l s vi zHkkfor  fudy t kr k gS] 25% nzo dk l aosx ' kwU;  gks t kr k gS r Fkk 25% nzo ml h pky l s oki l  vk t kr k gSA t ky i j

i fj .kkeh nkc gksxk :

(A) pv2 (B) 23
pv

4
(C) 21

pv
4

(D) 21
pv

2

Sol. B
Momentum per second carried by liquid per second is av2

Net force due to reflected liquied = 
21

2 av
4
 

   

ner force due to stopped liquied 21
av

4
 

Total force 23
av

4
 

net pressure 23
v

4
 

12. 1 kg nzO; eku dk , d fi .M 100m Å¡pkbZ l s Lor a=k : i  l s 3kg nzO; eku ds , d IysVQkeZ i j  fxj r k gS ; g IysVQkEkZ , d fLi zax

fu; r kad k = 1.25 ×106 N/m dh fLi zax i j  yxk gSA fi .M IysVQkeZ i j  fpi d t kr k gS vkSj  fLi zax dk vf/kdr e l ai hMu x

i k; k t kr k gSA  x dk fudVr e eku gksxk (g = 10 ms–2)

(A) 8 cm (B) 4 cm (C) 40 cm (D) 80 cm
Sol. B

Velocity of 1 kg block just before it collides with 3 kg block = 2gh 2000m / s

Aplying momentum vonversation just before and just after collision.

2000
1 2000 4v v m /s

4
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initial compression of spring
1.25×106 x0 = 30  x0 = 0
applying work energy theorem, Wg + WEsp = KE

6 2 21
40 x 1.25 10 (0 x )

2
     

21
0 4 v

2
   

solving x 4cm

13. vkj afHkd ewy voLFkk esa gkbMªkst u i j ek.kq 980Å r j axnS/; Z dk QksVkWu vo' kksf"kr  dj  mÙksft r  gks t kr k gSA bl  mÙksft r  Lr j  esa
i j ek.kq dh f=kT; k cksj  f=kT; k a0 ds ek=kd esa gksxh
(hc = 12500 eV-Å)
(A) 4a0 (B) 16 a0 (C) 25 a0 (D) 9 a0

Sol. B

Eneregy of photon 
12500

12.75eV
980

 

 Electron will excite to n = 4
Since 'R' 2n
 Radius of atom will be 16a0

14. , d i fj i Fk dks fuEu fp=k esa fn[ kk; k x; k gS &

S1

S2

R L

t = 0 i j  fLop S1cUn gS t cfd fLop S2 [ kqyk j gr k gSA fdl h l e;  (t0) ds i ' pkr ~ fLop S1 [ kqyk gS vkSj  S2 cUn gSA /
kkj k I esa l e;  't' ds l kFk i fj or Zu bl l s fn[ kk; k t k l dr k gSA

(A) 

t0 t

I

(B) 

t0 t

I

(C) 

t0 t

I

(D) 

t0 t

I
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Sol. B
From time t = 0 to t0, growth of current takes place and after that decay of current takes place.

most appropriate is (2)

15. , d d.k , d òÙkkdkj  i Fk i j  10 ms–1 dh fu; r  xfr  l s py j gk gSA t c ; g d.k òÙk ds dsUnz ds i fj r % 60° pyr k gS r ks

bl ds oSx esa gq; s i fj or Zu dk i fj ek.k gksxk \

(A) zero (B) 10 m/s (C) s/m310 (D) s/m210

Sol. B

2 2
1 2 1 2V v v 2v v cos( )      

2v sin
2


 1 2since v v 
 

(2 10) sin(30 )   

= 10 m/s

16. l eku yEckbZ l dh nks yEch l e&v{kh;  i fj ufydk; s gSA vkUr fj d , oa ckã  dq.Mfy; ksa dh f=kT; k; sa Øe' k% r1 r Fkk r2 gS vkSj  i zfr

bdkbZ yEckbZ Qsj ksa dh l a[ ; k Øe' k% n1 r Fkk n2 gSaA vkUr fj d dq.Myh ds vU; ksU;  i zsj dRo r Fkk Lo i zsj dRo dk vuqi kr  gksxk

(A) 
1

2

n
n

. 
2

1

r
r

(B) 
1

2

n
n

. 
2

2
2

1

r
r (C) 

2

1

n
n

(D) 
1

2

n
n

Sol. D
M = 0n1n2r1

2

2 2
0 1 1L n r  

2

1

nM
L n
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17. fn; k x; k xzkQ (dsUnz l s nwj h r ds l kFk) cnyko fn[ kkr k gS

r0    

r0 r

(A) l ekosf' kr  xksys dk foHko
(B) l ekosf' kr  xksyh;  dks' k dk foHko
(C) l ekosf' kr  xksys dk fo| qr  {ks=k
(D) l ekosf' kr  xksyh;  dks' k dk fo| qr  {ks=k

Sol. B

18. ; fn bysDVªkWu dh Mh&czkfXy r j axnS/; Z 6×1014Hz vkòfÙk ds QksVksu dh r j axnS/; Z ds 10–3 xquk gS r ks bysDVªkWu dh pky gksxh %
(fn; k gS i zdk' k dh pky  = 3 × 108 m/s
Iykad fu; r kad = 6.63 × 10–34 J.s
bysDVªkWu dk nzO; eku = 9.1 × 10–31 kg)
(A) 1.1 × 106 m/s (B) 1.8 × 106 m/s (C) 1.7 × 106 m/s (D) 1.45 × 106 m/s

Sol. D

8
3

14

h 3 10
10

mv 6 10
  

   

34 14

1 5

6.63 10 6 10
v

9.1 10 3 10





  


  
v = 1.45×106 m/s

19. fn; s x; s i fj i Fk esa t suj  Mk; ksM esa /kkj k dk yxHkx eku gksxk

R1

R2 V =10V2
R2

1
2
V

(A) 6.7 mA (B) 0.0 mA (C) 6.0 mA (D) 4.0 mA
Sol. B

Since voltage across zener diode must be less than 10V therefore it will not work in breakdown
region, & its resistance wil be infinite & current through it = 0

20. 0.3m Qksdl  nwj h ds , d mÙky yasl  l s dksbZ oLr q 20m dh nwj h i j  gSA ysUl  } kj k oLr q dk i zfr fcEc cur k gSA ; fn ; g oLr q
ysUl  sl s nwj  5 m/s dh pky l s t kr h gS r ks i zfr fcEc dh pky vkSj  fn' kk gksxh
(A) 3.22 × 10–3 m/s ysal  dh vksj (B) 2.26 × 10–3 m/s ysal  l s nwj
(C) 0.92 × 10–3 m/s ysal  l s nwj (D) 1.16 × 10–3 m/s ysal  dh vksj

Sol. D

From lens equation 
1 1 1
v u f
 

1 1 1 10
v ( 20) (.3) 3
  



1 10 1
v 3 20
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1 197 60
;v

v 60 197
 

60
197v

m
u 20

 
   

   

velocity of image wrt. to lens is given by 
2

I O
L L

v m v

direction of velocity of image is same as that of object

O
L

v 5m/s

2

I
L

60 1
v (5)

197 20
 

     = 1.16×10-3 m/s towards the lens.

21. ; ax ds f} &f>j h i z; ksx esa] i nsZ ds , d fcUnq i j  O; fr dj .k dj us okyh nks r j axks dk i FkkUr j  r j axnS/; Z dk
8
1

xquk gSA bl  fcUnq i j

r hozr k r Fkk nhIr  fÝUt  ds dsUnz i j  r hozr k dk vuqi kr  yxHkx gksxk
(A) 0.94 (B) 0.80 (C) 0.85 (D) 0.74

Sol. C

x
8


 

(2 )
8 4

  
  



2
0I I cos

8
 

   

2

0

I
cos

I 8
 

     
1 cos

4 .85
2




 

22. fn[ kk; s x; s fp=k esa 10F ds l a/kkfj =k dh ck¡; h IysV i j  –30C vkos' k gSA  6F ds l a/kkfj =k dh nk¡; h IysV i j  vkos' k gksxk

(A) –12C (B) +12C (C) –18C (D) +18C
Sol. D

23. l j y  vkor Z xfr  dj r s gq,  , d d.k dk l e;  i j  fuHkZj  foLFkki u l EcU/k x(t) = A sin 
90

t
l s fn; k x; k gSA t = 210 s i j

bl  d.k dh xfr t  , oa fLFkfr t  Åt kZvksa dk vuqi kr  gksxk -

(A) 1 (B) 3 (C) 2 (D) 
9
1

Sol. B

2 2 21
K m A cos t

2
  

2 2 21
U m A sin t

2
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2 2k 1
cot t cot (210)

U 90 3


   

Hence ratio is 3 (most appropriate)

24. fn[ kk; s x; s fp=kkuql kj  , d r [ r  i j  l eku i fj ek.k F ds nks cy 
1F


 r Fkk 
2F


 yxk; s x; s gSaA cy 
2F


 XY--l er y esa gS t cfd

cy 
1F


 z--fn' kk ds vuqfn' k fcUnq  2i 3j
 

 i j  yxk gSA fcUnq O ds l ki s{k bu cyksa dk vk?kw.kZ gksxkA

(A)  ˆˆ ˆ3i 2j 3k F  (B)  ˆˆ ˆ3i 2j 3k F  (C)  ˆˆ ˆ3i 2j 3k F  (D)  ˆˆ ˆ3i 2j 3k F 

Sol. D
Torque for F1 force

   1

F F 3ˆ ˆF i j
2 2

   


1
ˆ ˆr 0i 6j 



1 1
ˆr F 3Fk   



Torque for F2 force

2
ˆF Fk



2
ˆ ˆr 2i 3j 



2F 2 2
ˆ ˆr F 3Fi 2F( j)     



1 2net F F    
  

  ˆˆ ˆ3Fi 2F j 3F(k)   

25. fn; s x; s i fj i Fk esa ehVj  l sr q AB dk i zfr j ks/k 4 gSA fo- ok- cy   =0.5V r Fkk /kkj k fu; a=kd ds i zfr j ks/k Rh = 2 ds fy; s
' kwU;  fcUnq J i j  i zkIr  gksr k gSA t c bl  l sy dks fo-ok- cy  =2 dh l sy l s cny nsr s gS r ks Rh = 6 ds fy; s ' kwU;  i qu% J
i j  feyr k gSA fo-ok- cy  2 gksxk :

(A) 0.5 V (B) 0.4 V (C) 0.6 V (D) 0.3 V
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Sol. D
Potential gradient with Rh = 2

6 4 dV
is ;L 100cm

2 4 L dLl
 

    

Let null point be at  cm

thus 1

6 4
0.5V

2 4 L
 

      
 ...(1)

Now with Rh = 6 new potential gradient is 
6 4

4 6 L
 

    and at null point

2

6 4
4 6 L

   
         

 ...(2)

dividing equation (1) by (2) we get

2

2

0.5 10
thus 0.3

6
  



26. i F̀oh dh l r g l s h Å¡pkbZ i j  , d mi xzg , d òÙkh;  d{kk esa bl  i zdkj  ?kwe j gk gS fd h<<R t gk¡ R i F̀oh dh f=kT; k gSA ekuk
fd i F̀oh ds ok; qe.My dk i zHkko ux.;  gSA d{kh;  pky esa fdr uh U; wur e òf)  gksuh pkfg,  ft l l s fd mi xzg i F̀oh ds xq: Roh;
{ks=k l s i yk; u dj  l dsA

(A) 2gR (B) gR (C) 
gR
2

(D)  gR 2 1

Sol. D

0v g(R h) gR  

ev 2g(R h) 2gR  

 e 0v v v 2 1 gR    

27. , d i z; ksx esa bysDVªku dks foj ke voLFkk l s 500 V oksYVst  yxkdj  Rofj r  dj r s gSA i Fk dh f=kT; k Kkr  dhft ,  ; fn yxk; k
x; k pqEcdh;  {ks=k 100 mT gSA [bysDV�ªkWu�dk�vkos' k = 1.6×10-19 C, bysDVªkWu dk nzO; eku= 9.1×10-3 kg]
(A) 7.5 m (B) 7.5×10-2 m (C) 7.5×10-3 m (D)  7.5×10-4 m

Sol. D

2mg 2me v
r

eB eB


 

31

19

3

2 9.1 102m
(500). v

e 1.6 10r
B 100 10







 


 


10

4 4
1

9.1
10

30.16r 10 7.5 10
410
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28. xSl  ds , d feJ.k esa vkWDl ht u ds 3 eksy r Fkk vkxZu ds  5 eksy r ki eku T i j  gSA dsoy LFkkukar j h;  vkSj  ?kw.kZu fo/kk ekusa
r ks l adk;  dh dqy vkUr fj d Åt kZ gksxhA
(A) 4 RT (B) 12RT (C) 15 RT (D) 20 RT

Sol. C

1 2
1 2

f f
U n RT n RT

2 2
 

5 3
(3RT) 5RT

2 2
  

U 15RT

29. fn[ kk; s x; s l edks.kh;  l ef} ckgq f=kHkqt  ds dksuksa i j  r hu vkos' k Q, +q r Fkk +q j [ ks x; s gSA bl  foU; kl  dh dqy fo| qRLFkSfr d
Åt kZ ' kwU;  gksxh ; fn Q dk eku gSA

(A) –2q (B) 
2q

2 1




(C) 

q

1 2




(D) +q

Sol. B

2q Qq Qq
U K 0

a a a 2

 
    

 

1
q Q 1

2

 
    

 

q 2
Q

2 1


 



30. d{kh;  r ki eku , d , d n<̀+ f} i j ek.kqd vkn' kZ xSl  , d : ) ks"e i zØe l s xqt j r h gSA bl  i zØe ds fy,  r ki eku vkSj  vk; r u esa
TVx = fu; r kad l EcU/k gS r ks x gksxk :

(A) 
3
5

(B) 
2
3

(C) 
5
2

(D) 
3
5

Sol. C
For adiabatic process : 1TV  = constant

For diatomic process : 
7

1 1
5

   

2
x

5
 


