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[PHYSICS]

1. nks dykl Ec)  r j ax L=kksr ksa l s mRi Uu fofHkUu r hozr kvksa dh r j axksa dk O; fr dj .k gksr k gSA O; fr dj .k ds ckn vf/kdr e r Fkk U; wur e
r hozr kvksa dk vuqi kr  16 gS] r ks r j axksa dh r hozr kvksa dk vuqi kr  gksxk%
(A) 25 : 9 (B) 5 : 3 (C) 4 : 1 (D) 16 : 9

Sol.  A

min

max

I
I

 = 16

 
min

max

A
A

 = 4

 
21

21

AA
AA




 = 
1
4

Using componendo and dividendo

2

1

A
A

 = 
3
5

  
2

1

I
I

 = 
2

3
5








 = 

9
25

2. dk¡p ¼vi or Zukad = 1.5½ l s cus , d VSad dh r yh eksVh gSA bl esa vi or Zukad dk , d nzo Hkj k gSA , d Nk=k i kr k gS fd fdl h
Hkh vki r u dks.k i ¼fp=k nsf[ k; s½ i j  nzo esa vki fr r  i zdk' k dh fdj .k ds fy ; s nzo&dk¡p vUr i Z̀"B l s i j kofr Zr  fdj .k] dHkh Hkh
i w.kZr ; k /kzqfor  ugha gksr h gSA , sl k gksus ds fy , ]  dk U; wur e eku gksxk%

i

n=1.5

(A) 
3

5
(B) 

5

3
(C) 

5
3

(D) 
3
4

Sol. B
C < ib
here ib is "brewester angle"
and c is critical angle

sinc < sin ib since tan ib = net0  = 
5.1


1

 < 22 )5.1(

5.1

   sin ib = 22 )5.1(

5.1



22 )5.1(  < 1.5 × 

2 + (1.5)2 < ( × 1.5)2

 < 
5

3

c

c

Slab  = 1.5
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3. j sfM; ks/kehZ i nkFkZ A ds , d uewus dh , fDVor k 10 mCi (1Ci = 3.7 × 1010 decays/s) gSA bl  uewus esa ukfHkdksa dh l a[ ; k
nwl j s j sfM; k/kehZ i nkFkZ B ds uewus ds ukfHkdksa dh l a[ ; k dh nqxquh gSA nwl j s uewus dh , fDVor k 20mCi gSA A vkSj  B dh] Øe' k%
v/kZvk; q ds ckj s esa dkSu&l k dFku l R;  gS\
(A) 20 fnu , oa 5 fnu (B) 5 fnu , oa 10 fnu
(C) 10 fnu , oa 40 fnu (D) 20 fnu , oa 10 fnu

Sol. A
Activity A = N
For A 10 = (2N0) A
For B 20 = N0B

B = 4A  (T1/2)A = 4 (T1/2)B

4. , d i k=k eas 2 eksy ghfy; e ¼i j ek.kq nzO; eku = 4u½ r Fkk 1 eksy vkxZu ¼i j ek.kq nzO; eku = 40u ½ xSl kas dk feJ.k 300 K

i j  j [ kk x; k gSA i j ek.kqvkssa ds oxZ ek/;  ewy osxksa ds vuqi kr ] 
rms

rms

V ( )
V ( )

 
 
 

ghfy; e

vkxZu  ]dk fudV eku gksxk %

(A) 0.32 (B) 3.16 (C) 0.45 (D) 2.24
Sol. B

)Ar(V
)He(V

rms

rms
 = 

He

Ar

M
M

 = 
4
40

 = 3.16

5. 10 kg nzO; eku dk , d xqVdk] , d [ kqj nqj s vkur  l er y i j  ] fp=kuql kj  j [ kk gSA xqVds i j  3 N dk cy yxkr s gSaA xqVds r Fkk
vkur&l er y ds chp LFkSfr d ?k"kZ.kkad 0.6 gSA cy P dk U; wure eku D; k gksxk ft l l s fd xqVdk uhps dh vksj  xfr  ugha dj sxk \
¼g = 10 ms–2 yhft ; s½

3 
N

10
 k
g

P

450

(A) 23 N (B) 32 N (C) 25 N (D) 18 N
Sol. B

10kg

3N

P

45°

mg sin 45° = 
2

100
 = 250

mg cos  = 0.6 × mg × 
2

1
 = 0.6 × 50 2

P = 31.28 _~  32 N

P
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6. , d d.k osx ˆ ˆv K(yi xj) 


nj  l s py j gk gS] t gk¡ k , d fu; r kad gsA bl  d.k ds i Fk dk O; ki d l ehdj .k gksxk%

(A) y2 =x + fu; r kad      (B) xy = fu; r kad (C) y = x2 + fu; r kad (D) y2 = x2 + fu; r kad
Sol. D

dt
dx

 = ky, 
dt
dy

 = kx

Now, 
dx
dy

 = 
dt
dx
dt
dy

 = y
x

 ydy = xdx
Integratijng both side
y2 = x2 + c

7. nzO; eku M dh , d Hkkj h xsan dks , d dkj  dh Nr  l s , d nzO; eku m dh gYdh Mksj h  (m<<M) l s yVdk; k x; k gSA t c
dkj  fLFkj koLFkk esa gS r ks Mksj h esa vuqi zLFk r j axks dh xfr  60 ms–1 gSA t c dkj  dk Roj .k a gS] r j ax xfr  60.5 ms–1 gks t kr h
gSA a dk] xq#Roh;  Roj .k g ds #i  esa] l fUudV eku gksxk %

(A) 
g

10
(B) 

g
5

(C) 
g

30
(D) 

g
20

Sol. B

60 = 
Mg

60.5 = 
 2/122 )ag(M

  
60

5.60
 = 2

22

g
ag 

4
0.5

1
60

 
    = 2

22

g
ag 

 = 1 + 
60
2

 g2 + a2 = g2 + g2 × 
60
2

a = g 
60
2

 = 
30

g
 = 

47.5
g

5
g~

8. fp=kkuql kj  , d fpdus {kSfr t  l er y i j  r hu xqVds A, B , oa C j [ ks gSaA A , oa B dk nzO; keu cj kcj  r Fkk m gS] t cfd C dk
nzO; eku M gSA xqVds A dks , d vkj fEHkd xfr  , B dh vksj  nh t kr h ft l l s ; g B l s , d i w.kZr ; k vi zR; kLFk VDdj  dj r k

gSA ; g l a; qDr  nzO; eku xqVds C l s Hkh , d i w.kZr ; k vi zR; kLFk VDdj  dj r k gSA bu VDdj ksa esa vkj fEHkd xfr t  Åt kZ dk 
5
6 Hkkx

{kf; r  gks t kr k gSA M/m dk eku gksxk%

                                       m m M
CBA

(A) 4 (B) 2 (C) 3 (D) 5
Sol. A

ki = 
2
1

 mvv0
2

From linear momentum conservation
mv0 = (2m + M) vf
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 vf = 
Mm2

mv0



f

i

k
k

 = 6

 










Mm2
mv

)Mm2(
2
1

mv
2
1

0

2
0

 = 6

 
m

Mm2 
 = 6

 
m
M

 = 4

9. , d vuUr  yackbZ dk /kkj kokgd r kj  r Fkk , d NksVk l k /kkj kokgd i k' k dkxt  ds l er y esa fp=kuql kj  j [ ksa gSaA i k' k dh f=kT; k

a r Fkk r kj  l s bl ds dsUnz dh nwj h d gS (d>>a)A ; fn i k' k } kj k r kj  i j  cy F gS r ks :

d

(A) F = 0 (B) 
a

F ( )
d

 (C) 
2

3

a
F ( )

d
 (D) F 2a

( )
d



Sol. D

d

Eqvilent dipole of given loop

F = m. 
dr
dB

Now, 
dx
dB

 = 
dx
d

 










x2
I0

 2x
1

 So F  2x
M

 [ M = NIA]

 F  2

2

d
a
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10. bysDVªkWuksa dh xfr ' khyr k muds vi okg osx r Fkk yxk,  gq; s fo| qr  {ks=k ds vuqi kr  l s i fj Hkkf"kr  gksr h gSA ; fn , d n&Vkbi  ds
v/kZpkyd esa bysDVªkWuksa dk l a[ ; k ?kuRo 1019 m–3 r Fkk mudh xfr ' khyr k 1.6 m2/(V.s) gS r ks] bl dh i zfr j ks/kdr k dk
l fUudV eku gksxk] ¼n&Vkbi  v/kZpkyd esa gksyksa dk ; ksxnku mi s{k.kh;  gS½%
(A) 2 m (B) 0.2 m (C) 4 m (D) 0.4 m

Sol. D
j = E = nevd

 = ne 
E
vd

= ne


1

 =  = 
eeen

1


= 19 19

1
10 1.6 10 1.6  

= 0.4 m

11. +Q, q, r Fkk +Q ds r hu vkos' kksa dk xs&v{k i j  ewyfcUnq l s Øe' k% nwj h 0, d/2 r Fkk d i j  j [ kk x; k gSA ; fn x=0 i j  j [ ksa
+Q vkos' k i j  dqy cy ' kwU;  gS] r ks q dk eku gksxk :
(A) +Q/4 (B) –Q/4 (C) +Q/2 (D) –Q/2

Sol. B

FbFa +Q d/2 q d/2 +Q

d

For equilibrium

aF


 + BF


 = 0

aF


 = BF




2d
kQQ

 = – 2)2/d(
kqQ

 q = – 
4
Q

12. Hkqt k a okyh nks oxkZdkj  IysVksa dks nwj h d i j  j [ kdj  , d l ekUr j  IysV l a/kkfj r  cuk; k t kr k gSA fn; k gSa (d<<a)A bl esa i j koS| qr kad K ds
i j koS| qr kad dks fp=kkuql kj  yxkr s gSa ft l l s bl ds fupys f=kHkqt kdkj  Hkkx esa i j koS| qr  i nkFkZ j gr k gSA bl  l a/kkfj =k dh /kkfj r k gksxh %

(A) 
2

0K a
lnK

d


(B) 
2

0K a
lnK

d(K 1)

 (C) 

2
0K a

2d(K 1)

 (D) 

2
0K a1

2 d


Sol. B

y

dxx
d

d
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x
y

 = 
a
d

y = 
a
d

 x

dy = 
a
d

 (dx)

dc
1

 = 
adx.KE
y

 + adx
)yd(

0


dc
1

 = adx
1

0
 







  yd
k
y

dc  =  



yd
k
y

adx0

c = 

d

0
0

a dy
a.

d 1
d y 1

k


 

   



= d1
k
1

a2
0








 



 

d

0

1
n d y 1

k

   
        



2
0

1
d d 1

K a k
n

(1 k)d d

      
 

  
  



= 
2

0k a
(1 k)d




 n 







k
1

 = d)1K(
nkak 2

0


 

13. , d mÙky ysal  dks , d i zdk' k L=kksr  l s 10 cm nwj h i j  j [ kus l s ml dk Li "V i zfr fcac ysal  l s 10 cm nwj h i j  j [ kh LØhu i j
cur k gSA t c , d dk¡p ¼vi or Zukad  1.5½ ds 1.5 cm eksVs xqVds dks i zdk' k L=kksr  ds fcydqy l Vkdj  j [ kr s gSa r ks] i qu% LI"V
i zfr fcEc dks i kus ds fy ; s LØhu dks d nwj h l s f[ kl dkuk i M+r k gSA r ks d dk eku gksxk%
(A) 0.55 cm ySUl  dh r jQ (B) 0.55 cm ySUl  l s nwj
(C) 0 (D)  1.1 cm ySUl  l s nwj

Sol. B

v
1

 – 
u
1

 = 
f
1

  
10
1

 – 
10
1


 = 

f
1

  f = 5 cm

Shift due to slab = t 










1

1  in the direction of incident rayy
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= 1.5 






 
3
2

1  = 0.5

again, 
v
1

 – 
5.9

1


 = 
5
1

 
u
1

 = 
5
1

 – 
19
2

 = 
95
9

 y = 
9
95

 = 10.55 cm

14. j s[ kh;  i zl kj  xq.kkad /°C okyh /kkr q l s cuh yEckbZ L, r Fkk , d l eku vuqi zLFk dkV ds {ks=kQy A dh , d NM+ dks d{k r ki eku
i j  j [ kk x; k gSA t c , d cká l ankch cy F dks bl ds i zR; sd fl j ksa i j  yxkr s gSa] r ks TK dh r ki eku òf)  gksus i j ] NM+ dh
yEckbZ esa dksbZ i fj or Zu ugha i k; k t kr k gSA bl  /kkr q dk ; ax i zR; kLFkr k xq.kkad] Y gksxk%

(A) 
F

A T
(B) 

F
A ( T 273)   (C) 

2F
A T

(D) 
F

2A T
Sol. A

Young's modulus y = 
Strain
Stress

= )/(
A/F


= )T(A
F


15. ; fn l w; Z ds i fj r% òÙkh;  d{k es ?kqer s gw,  nzO; eku m ds , d xzg dk] l w; Z ds dsUnz ds l ki s{k] dks.kh;  l aosx L gS r ks] bl dh {ks=h;
xfr  gksxh %

(A) 
2L
m

(B) 
4L
m

(C) 
L

2m
(D) 

L
m

Sol. C

dt
dA

 = 
m2
L

16. , dl eku nzO; eku ?kuRo dh NM+ksa l s cuk; h gqbZ  L&dh vkd f̀r  ds , d oLr q dks fp=kuql kj ] , d Mksj h l s yVdk; k x; k gSA ; fn
AB=BC, r Fkk AB } kj k Å/okZ/kj  fuEu fn' kk l s cuk; k dks.k gS] r ks %

(A) 
1

tan
3

  (B) 
1

tan
2 3

  (C) 
1

tan
2

  (D) 
2

tan
3

 
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Sol. A

C1

mg

p

N
C2

mg
M

Let mass of one rod is m.
Balancing torque about hinge point.
mg (C1P) = mg (C2N)

mg 






 sin
2
L

 = mg 






  sinLcos
2
L

 
2
3

 mgL sin  = 
2

mgL
 cos 

 tan  = 
3
1

17. 2L yEckbZ dh , d NM AB+ ds nks fl j ksa ds chp r ki kUr j  120°C i j  j [ kk x; k gSA , d vkSj  bl h vuqi zLFk dkV dh
3L
2

yEckbZ

dh eqM+h gq; h NM+ PQ dks  fp=kkuql kj  AB l s t ksM+k x; k gSA fLFkj koLFkk esa P r Fkk Q ds chp r ki kUr j  ds vUr j  dk l fUudV
eku gksxk%

                                        

(A) 45° C (B) 60°C (C) 35°C (D) 75°C
Sol. A

 
eq

120 5T 120 5
I

R 8R 8R
 

  

PQT  = 
R8

5120 
 ×  

5
3

 R = 
8

360
 = 45°C
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18. , d /kkr q ds i "̀B dks] i gys 1 = 350 nm r j axnS/; Z ds i zdk' k vkSj  fQj  2 = 540 nm r j axnS/; Z ds i zdk' k l s] i zdkf' kr  dj r s
gSA bl l s mRl ft Zr  QksVksbysDVªkWuksa dh vf/kdr e pkyksa esa 2 dk vuqi kr  i k; k t kr k gSA /kkr q ds dk; ZQyu dk] eV esa] eku gksxk%

(QksVkWu dh mt kZ 
1240

eV
(in nm)


 )

(A) 1.4 (B) 2.5 (C) 1.8 (D) 5.6
Sol. C

1

hc
  =  + 

2
1

 m (2v)2

2

hc
  =  + 

2
1

 mvv2

 





2

1

hc

hc

 = 4  
1

hc
  –  = 

2

hc4
  – 4

 
2

hc4
  – 

1

hc
  = 3

 f = 
3
1

 hc 










 12

14

= 
1
3

 × 1240 









540350

5403504

= 1.8 eV

19. fpduh l r g i j  j [ ks m nzO; eku ds , d xqVds dks fLi zax fu; r kad K dh , d dekuh ¼ft l dk nzO; eku ux.;  gS½ l s t ksM+k x; k
gSA dekuh dk nwl j k fl j k fp=kkuql kj ] vpy gSA vkjEHk esa xqVdk vi uh l kE; koLFkk esa LFkk; h gSA ; fn xqVds dks , d fu; r  cy
F l s [ khapk t k; s t ks xqVds dh vf/kdr e pky gksxh %

(A) 
F

mK
(B) 

F

mK
(C) 

2F

mK
(D) 

F

mK



Sol. A
Maximum speed is at mean position (equilibrium) F = kx

x = 
k
F

WF + Wsp = KE

F (x) – 
2
1

 kx2 = 
2
1

 mvv2 – 0









k
F

F  – 
2
1

k 
2

k
F








 = 

2
1

 mvv2

 vmax = 
mk

F
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20. , d NM+ pqEcd dks 0.2eh- yEch r Fkk 100 Qsj ksa okyh , d i fj ukfydk ds vUnj  j [ kdj  fopqEcfdr  dj r s gSA i fj ukfydk esa
5.2A /kkj k i zokfgr  gks j gh gSA NM+ pqEcd dh fuxzkfgr k gS %
(A) 520 A/m (B) 2600 A/m (C) 285 A/m (D) 1200 A/m

Sol. B

Coercivity = H = 
0

B


= ni = 

N

 i = 
2.0

100
 × 5.2

= 2600 A/m

21. fn; s x; s i fj i Fk esa t c fLop S dks cUn dj r s gSa] r ks /kkj k i dk eku gksxk%

20V

A

i1 C

i

i2
B

10V

S

V=0

(A) 5 A (B) 3 A (C) 4 A (D) 2 A
Sol. A

20V

A

i1
C

xy i2 10V

B

i

0

Let voltage at C = xy
KCL : i1 + i2=  i

2
x20 

 + 
4

x10 
 = 

2
0x 

 x = 10
and i = 5 amp

22. r k¡cs ds 5 mm2 vuqi zLFk dkV ds {ks=kQy ds , d r kj  l sa t c 1.5 A dh /kkj k cgr h gS r ks bysDVªkWuksa dk vi okg osx (Drift
velocity) v gSA ; fn r k¡cs esa bysDVªkuksa dh l a[ ; k dk ?kuRo 9 x 1028/m3 gS] r ks dk] mm/s esa] l fUudV eku gksxk] ¼fn; k
gS% bysDVªkWu dk vkos' k 1.6 x 10–19C ½
(A) 0.02 (B) 3 (C) 0.2 (D) 2

Sol. A
I = neAvd

 vd = 
neA
1

 = 6198 105106.1109
5.1

 

= 0.02 m/s
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23. , d i r ys pkyd r kj  l s cus gq,  òÙkkdkj  i k' k dk {ks=kQy 3.5 × 10–3 m2 r Fkk i zfr j ks/k 10  gSA bl s , d yEcor ~ pqEcdh;
{ks=k] t ks fd l e;  i j  fuHkZj  fdar q , d l eku gS] B (t) = (0.4T)sin(50t) esa j [ kk x; k gSA l e;  t = 0 s l s t = 10 ms
r d i k' k esa cgus okys usV vkos' k dk eku gksxk%
(A) 6 mC (B) 14 mC (C) 21 mC (D) 7 mC

Sol. Bonus

Q = 
R


 = 
10
1

 A (Bf – Bi) = 
10
1

 × 3.5 × 10–3 






 


0
2

sin4.0

= 
10
1

 (3.5 × 10–3) (0.4 – 0)

= 1.4 × 10–4 = 0.14 mC

24. , d xSl  dks voLFkk A l sa B esa nks fHkUu i zØeksa ACB r Fkk ADB } kj k ys t k l dr as gSaA i zØe ACB esa 60 J Å"ek fudk;  esa
t kr h gS r Fkk fudk;  } kj k 30 J dk; Z fd; k t kr kA ; fn i zØe ADB esa fudk;  } kj k 10 J dk; Z fd; k t kr k gS r ks bl esa] fudk;
esa Å"ek i zokg dk eku gksxk %

P

A D

BC

V

(A) 100 J (B) 20 J (C) 40 J (D) 80 J
Sol. C

P

A D

BC

V

QACB = WACB = UACB
 60 J = 30 J = UACB
 UACB = 30 J
 UADB = UACB = 30 J
QACD = UACB + WADB
= 10 J + 30 J = 40 J

25. f=T; k R ds , d , dl eku vkosf' kr  oy;  ds fo| qr  {ks=k dk eku ml ds v{k i j  dsUæ l s h nwjh i j  vf/kdr e gSA h dk eku gksx % -

(A) 2R (B) 
5

R
(C) 

2

R
(D) R

Sol. C
Electric field on axis of ring

E = 2/322 )Rh(
kQh


for maximum electric field

dh
dE

 = 0

 h = 
2

R
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26. vkòfr  50 MHz dh l er y fo| qr  pqEcdh;  r j ax /kukRed x fn' kk dh fn' kk esa] eqDr  vkdk' k esa t k j gh gSA vkdk' k esa , d

fuf' pr  l e;  r Fkk fcUnq i j  m/Vĵ3.6E 


gSA r ks bl ds l axr  pqEcdh;  {ks=k B

 gksxk %

(A) 18.9 × 108 Tk̂ (B) 6.3 × 10–8 Tk̂ (C) 18.9 × 10–8 Tk̂ (D) 2.1 × 10–8 Tk̂
Sol. D

B


 = 
C

|E|
 = 8103

3.6


 = 2.1 × 10–8 T

and ĈB̂Ê 

îB̂ĵ 

k̂B̂ 

B̂|B|B̂   = 2.1 × 10-8 Tk̂

27. , d r k¡cs ds r kj  dks [ khapdj  0.5% l s yEck dj  fn; k t kr k gSA; fn bl dk vk; r u ugha cnyr k gS r ks]bl ds fo| qr &i zfr j ks/k esa
i zfr ' kr  i fj or Zu dk eku gksXkk %
(A) 0.5% (B) 1.0% (C) 2.5% (D) 2.0%

Sol. B

R = 
A


 and volume (V) = A.

R = 
V

2

 
R
R

 = 

2
 = 1%

28. nzO; eku m r Fkk 
2
m

 ds nks fi .Mksa dks , d yEckbZ 'l' dh nzO; ekuj fgr  NM+ ds fl j ksa i j  t ksMk+ x; k gSA bl  NM+ dks , d ej ksM+kad

k ds r kj  l s] NM+&nzO; eku l a; kst u ds nzO; eku dsUnz l s] fp=kuql kj ] yVdk; k x; k gSA ej ksM+kad k ds dkj .k NM+ ds dks.kh;
foLFkki u l s] ml  i j  cy vk?kw.kZ  =k  yxr k gSA ; fn NM+ dks 0 dks.k l s ?kqek dj  NksM+ nsr s gSa r ks] bl esaa r uko dk eku]
t c NM+ vi uh ek/;  voLFkk l s xqt j r h gS] gksxk %

l

m/2
m

(A) 
l

k3 2
0 (B) 

l2
k 2

0 (C) 
l

k 2
0 (D) 

l
k2 2

0

Sol. C

 = 
I
k

 = 2m
k3


m/2 T m

 = 0 = average velocity
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T = m2r1

T = m2 
3


 = m20
2 

3


= 2m
k3

m


 0
2 

3


= 


2
0k

I = 2 = 
2
m3
2

m2

 2  = 
3

m 2

r2 r1

CM

m/2 m

2

1

r
r

 = 
2
1

  r1 = 
3


29. , d i zfr j ks/k dks fp=k esa n' kkZ; k x; k gSA bl dk eku r Fkk l ár k Øe' k % gkaxs %

Ykky Ukkajxh

Tkkequh Pkk¡nh

(A) 27 k, 20% (B) 27 k, 10% (C) 270 k, 5% (D) 270 k, 10%
Sol. B

Color code :
Red violet orange silver
R = 27 × 103  ± 10%
= 27 K ± 10%

30. nks òÙkkdkj  pki ksa r Fkk f=kT; d j s[ kkvksa l s cuk , d /kkj k i k' k] fp=k esa fn[ kk; k x; k gSA i k' k esa 10 A dh /kkj k i zokfgr  gks j gh
gSA fcUnq O i j  pqEcdh;  {ks=k dk l fUudV eku gksxk %

O

3c
m

2c
m

P

i=10A

S

2cm

R

3cm

(A) 1.5 × 10–7 T (B) 1.0 × 10–7 T (C) 1.5 × 10–5 T (D) 1.0 × 10–5 T
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Sol. D

O
3c

m

2c
m

2cm

3cm




4
iμ

B 0


  k̂
r
1

r
1

21










r1 = 3 cm = 3 × 10–2 m
r2 = 5 cm = 5 × 10–2 m

 = 
4


, i = 10 A

 B

 = 

16
104 7

 × 10 k̂
105
1

103
1

22 








 

 |B|


 = 
3


 × 10–5 T

  1 × 10–5 T




