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[PHYSICS]

1. j s[ kh;  Ldsy ds vuql kj  eki kafdr  , d r ki eki h (thermometer) dk i kB; kad mcyr s gq,  i kuh ds l Ei dZ esa x0 r Fkk cQZ ds
l Ei dZ esa x0/3 vkr k gSA bl  r ki eki h dks fdl h oLr q ds l Ei dZ esa j [ kus i j  bl dk i kB; kad x0/2 vkr k gS r ks] oLr q dk r ki eku
ºC esa D; k gS\
(A) 60 (B) 40 (C) 35 (D) 25

sol. D

 T0C = 
6
x0  & 







 
3
x

x 0
0  = (100 – 0°C)

x0 = 
2

300

 T°C = 
6

150
 = 25°C

2. y = 0 r Fkk y = d ds chp ds {ks=k esa , d l eku pqEcdh;  {ks=k  ẑBB 


 fo| eku gSA nzO; eku  m r Fkk vkos' k q dk , d d.k]

csx  îvv 
 l s bl  {ks=k esa i zos' k dj r k gSA ; fn d = qB2

mv
 gS] r ks nwl j h vksj  l s ckgj  fudyus okys fcUnq i j ] vkosf' kr  d.k dk

Roj .k gksxk-

(A) 
ˆ ˆqvB j i

m 2

  
  
 

(B) 
qvB 1 3ˆ ˆi j
m 2 2

 
  

 
(C) 

qvB 3 1ˆ ˆi j
m 2 2

 
  

 
(D) 

ˆ ˆqvB i j
m 2

 
  
 

Sol. Bonus

3. 1 cm Hkqt k ds ?ku: i h vuqpqEcdh;  i nkFkZ i j ] pqEcdh;  r hozr k 60×103  A/m yxkus i j  ml dk pqEcdh;  f} /kzqo vk?kw.kZ
20 × 10–6 J/T gksr k gSA bl dh pqEcdh;  i zòfÙk gS %
(1) 4.3 × 10–2 (B) 3.3 × 10–4 (C) 2.3 × 10–2 (D) 3.3 × 10–2

Sol. B

X = 
H
I

I = 
Volume

Moment Magnetic

I = 6

-6

10
1020



 = 20 N/m2

X = 31060
20


 = 

3
1

 × 10–3

= 0.33 × 10–3 = 3.3 × 10–4
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4. , d xzg dk nzO; eku r Fkk O; kl ] i F̀oh dh l axr  j kf' k; ksa dk r hu xquk gSA i F̀oh i j  , d l j y  yksyd dk vkor Zdky 2 s gSA ml h

yksyd dk xzg i j  vkor Zdky gksxk

(A) 
3

s
2

(B) 2 3s (C) 
2

s
3

(D) 
3

s
2

Sol. B

 g = 2R
GM

e

p

g
g

 = 
e

e

M
M

 

2

p

e

R
R











 = 3 

2

3
1








 = 

3
1

Also, T  g

1

 
e

p

T
T

 = 
p

e

g
g

 = 3

 Tp = 2 3  s

5. 5kg nzO; eku r Fkk 0.5m f=kT; k ds , d [ kks[ kys csyu i j  , d Mksj h dks y i sVk x; k gSA ; fn Mksj h dks vc 40 N ds {kSfr t  cy

l s [ khapk t k; s vkSj ] csyu fcuk fQl ys {kSfr t  l er y i j  yq<+dr k gS (fp=k nsf[ k; s) r ks] csyu dk dks.kh;  Roj .k gksxk (Mksj h dk

nzO; eku r Fkk eksVkbZ ux.;  gS)

40N

(A) 20 rad/s2 (B) 16 rad/s2 (C) 10 rad/s2 (D) 12.rad/s2

Sol. B

40 + f = m (R) ....(i)
40 × R – f × R = mR2
40 – f = mR ....(ii)
From (i) and (ii)

 = 
mR
40

 = 16

6. m nzO; eku dk , d d.k l aosx p l s , d l h/kh j s[ kk esa t k j gk gS A l e;  t=0 l s vkj EHk dj ds ml h fn' kk esa , d cy F = kt

bl  xfr eku d.k i j  l e; ; kUr j ky T r d yxr k gS r ks] bl dk l aosx p l s cnydj  3p gks t kr k gSA ; gk¡ k , d fLFkj kad gSA T

dk eku gS &

(A) 
p

2
k

(B) 
k

2
p (C) 

2k
p (D) 

2p
k
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Sol. A

dt
dp

 = F = kt


P3

P
dP  = 

T

0
Ptdt

2p = 
2

KT2

T = 2 
K
P

7. 27 mW ds , d ysl j  fdj .ki qat  ds vuqi zLFk dkV dk {ks=kQy  10 mm2 gSA bl  fo| qr  pqEcdh;  r j ax ds egÙke oS| qr  {ks=k dk

i fj ek.k gksxk [fn; k gS fuokZr ~ dh fo| qr ' khyr k  0 = 9×10–12 SI ek=kd esas i zdk' k dh pky  c = 3 × 108 m/s]

(A) 0.7kV/m (B) 1.4kV/m (C) 2kV/m (D) 1 kV/m
Sol. B

Intensity of EM wave is given by

I = 
Area

Power
 = 

2
1

 0E0
2 C

= 6

3

1010
1027








 = 
2
1

 × 9 × 10–12 × E2 × 3 × 108

E = 2  × 103 kv/m

= 1.4 kv/m

8. 1 m yEckbZ dk , d l j y  yksyd dks.kh;  vkòfÙk 10 rad/s l s nksyu dj  j gk gSA yksyd dk vk/kkj  Åi j  r Fkk uhps , d vYi

dks.kh;  vkòfr  1 rad/s l s] r Fkk 10–2 m vk; ke l s] nksyu vkj EHk dj r k gSA yksyd dh dks.kh;  vkòfÙk eas vki sf{kd i fj or Zu

l cl s vPNk fn; k t kr k gSA
(A) 10–1 rad/s (B) 10–3 rad/s (C) 10–5 rad/s (D) 1rad/s

Sol. B
Angular frequency of pendulum

 = 

effg

 



 = 
2
1

 
eff

eff

g
g


 = 
2
1

 g
g

 × 

[s = angular frequency of support]

 = 
2
1

 × 
100
Aw2 2

s  × 100

 = 10–3 rad/sec
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9. fn; s x; s i fj i Fk esa A r Fkk B ds chp foHkokUr j  gS

M

1V

2V

3V
D

N

A C B

(A) 3V (B) 6V (C) 2V (D) 1V
Sol. C

Potential difference across AB will be equal to battery equivalent across CD

VAB = VCD = 

321

3

3

2

2

1

1

r
1

r
1

r
1

r
E

r
E

r
E





 = 

1 2 3
1 1 1
1 1 1
1 1 1

 

 

= 
3
6

 = 2 V

10. 0.1 kg nzO; eku dh /kkr q dh , d xasn dks 500ºC r d xeZ dj r s gS vkSj  800 JK–1Å"ek/kkfj r k okys , d i k=k] ft l esa  0.5
kg i kuh gS] ds vUnj  Mky nsr s gSA i kuh r Fkk i k=k dk vkj fEHkd r ki eku 30ºC gSA i kuh ds r ki eku esa gqbZ i zfr ' kr  òf)  yxHkx
D; k gS \  [i kuh r Fkk /kkr q dh fof' k"V Å"ek/kkfj r k; sa Øe' k%4200Jkg–1 K–1 r Fkk 400 Jkg–1K–1 gS]
(A) 20 % (B) 25 % (C) 15 % (D) 30 %

sol. A
0.1 × 400 × (500 – T) = 0.5 × 4200 × (T – 30) + 800 (T – 30)
 40 (500 – T) = (T – 30) (2100 + 800)
 20000 – 40 T = 2900 T – 30 × 2900
 20000 + 30 × 2900 = T (2940)
T = 30.4°C

T
T

 × 100 = 
30

4.6
 × 100

_~  20%

11. fn[ kk; s x; s fp=kkuql kj  ehVj  l sr q ds , d i z; ksx esa A l s 40cm nwj h i j  ' kwU;  fcUnq i zkIr  gksr k gSA ; fn 10 ds , d i zfr j ks/k dks
R1 ds l kFk Js.kh Øe esa yxkr s gS] r ks ' kwU;  fcUnq 10 cm foLFkkfi r  gks t kr k gSA og i zfr j ks/k] ft l dks (R1 + 10) ds l kFk
l ekUr j  Øe es yxkus l s ' kwU;  fcUnq i qu% vi uh vkj fEHkd fLFkfr  esa vk t kr k gS] gksuk pkfg; s

G 

A B

R2R1

(A) 60 (B) 30 (C) 20 (D) 40
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Sol. A

2

1

R
R

 = 
3
2

....(i)

2

1

R
10R 

 = 1  R1 + 10 = R2 ....(ii)

3
R2 2  + 10 = R2

10 = 
3
R2   R2 = 30 

& R1 = 20 

30 R
30 R

30


  = 

3
2

R = 60 

12. ; fn xfr  (V), Roj .k  (A) r Fkk cy  (F) dks ewy HkkSfr d bdkb; k¡ ekusa r ks] ; ax i zR; koLFkk xq.kkad dh foek gksxhA
(A) V-2A2F2 (B) V-2A2F-2 (C) V-4A-2F (D) V-4A2F

Sol. D

A
F

 = y. 



[Y] = 
A
F

Now from dimension

F = 2T
ML

L = 
M
F

. T2

L2 = 2

2

M
F

 
4

V
A

 
 
 

   T = 
A
V

L2 = 22

2

AM
F

 
4

2

V
A

 F = MA

L2 = 2

4

A
V

[Y] = ]A[
]F[

 = F1 V–4 A2

13. l e;  t=0 i j  , d d.k fcUnq  ˆ ˆ2.0i 4.0j m, l s vkj fEHkd osx   1ˆ ˆ5.0i 4.0j ms l s xfr ' khy gSA ; g , d fLFkj  Roj .k

  2ˆ ˆ4.0i 4.0j ms mRi Uu dj us okys , d fLFkj  cy ds i zHkko esa pyr k gSA l e;  2s i j  d.k dh ewy fcUnq l s nwj h D; k gksxh?

(A) 10 2m (B) 5m (C) 20 2m (D) 15m
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Sol. C

   4ĵ4î4
2
1

2ĵ4î5S 


= ĵ8î8ĵ8î10 

f i
ˆ ˆr r 18i 16j  

 

ĵ20î20rf 


fr


 = 220

14. , dl eku vkdkj  dh nks NM+ A r Fkk B, 30°C r ki eku i j  gSA ; fn A dks 180°C r d r Fkk B dks  T°C r d xeZ dj r s gSa r ks
budh ubZ yEckb; k¡ l eku gSA ; fn A r Fkk B ds j s[ kh;  i zl kj  xq.kkadks dk vuqi kr  4:3 gS r ks] T dk eku gS :
(A) 270°C (B) 230°C (C) 200°C (D) 250°C

Sol. B
l1 = l2
l1 T1 = l2 T2

2

1




 = 
2

1

T
T




3
4

 = 
30180

30T




T = 230°C

15. , d , do.khZ;  i zdk' k fdl h l eckgq f=kHkqt h;  fi zTe i j  , d fuf' pr  dks.k i j  vki fÙkr  gksr k gS vkSj  ml dk U; wur e fopyu gksr k

gSA ; fn fi zTe ds i nkFkZ dk vi or Zukad 3 gks] r ks vki r u dks.k gS
(A) 90° (B) 30° (C) 45° (D) 60°

Sol. D
i = e

r1 = r2 = 
2
A

 = 30°

by Snell's law

1 × sin i = 3  × 
2
1

 = 
2
3

i = 60

16. , d f} &f>j hZ i z; ksx esa] gj k i zdk' k (5303Å) f} &f>j hZ i j  i M+r k gSA f>fj Z; ksa ds chp dh nwj h 19.44 m r Fkk budh pkSM+kbZ
4.05m gSA i zFke r Fkk f} r h;  foor Zu fufEu"B ds chp esa fdr uh nhIr  fÝUt sa gS \
(A) 09 (B) 05 (C) 10 (D) 04

Sol. B

For diffraction location of first minima
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y1 = 
a


 = 0.2469 D

Location of 2nd minima

y2 = 
a

2 
 = 0.4938 D

Now for interference
Path difference at P.

D
dy

 = 4.8

Path difference at Q

D
dy

 = 9.6 

So orders of maxima in between P and Q is 5,6,7,8,9
So 5 bright fringes all present between P & Q.

17. , d /kkj keki h ft l dk i zfr j ks/k 20 gS r Fkk nksuksa vkSj  30 Hkkx gS] dh /kkj k l qxzkfxr k 0.005 , fEi ; j /Hkkx gSA fdr uk i zfr j ks/
k Js.khc)  Øe esa yxk; s fd bl dks 15V r d ds , d oksYVehVj  ds : i  esa i z; ksx fd; k t k l ds
(A) 80  (B) 120  (C)  125  (D) 100 

Sol. A
Rg = 20 
NL = NR = N = 30

FOM = 
I
  = 0.005 A/Div..

Current sensitivity = CS = 







005.0
1

 = 
I


Igmax = 0.005 × 30
= 15 × 10–2 = 0.15
15 = 0.15 [20 + R]
100 = 20 + R
R = 80

18. i zdk' k fo| qr  i zHkko ds , d i z; ksx eas /kkr q i j  vki fr r  i zdk' k dh r j axnS/; Z 300 nm l s cnydj  400 nm dj r s gSA fuj ks/kh foHko

esa deh gksxh] yxHkx ¼fn; k gS : 
hc
e

=1240 nm–V)

(A) 1.0 V (B) 1.5 V (C) 0.5 V (D) 2.0 V
Sol. A

1

hc
  =  + eV1 ....(i)

2

hc
  =  + eV2 ...(ii)

(i) - (ii)

hc 










 21

11
 = e (V1 – V2)

 V1 – V2 = 
e
hc

 










21

12

= (12540 nm - V) 
nm400nm300

nm100


= 1 V
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19. 1000 V/m ds , d fo| qr  {ks=k dks 45° dks.k i j  , d fo| qr  f} /kqzo i j  yxkr s gSaA fo| qr  f} /kzqo vk?kw.kZ dk eku 10-29 C.m gSA
fo| qr  f} /kqzo dh fLFkfr t  Åt kZ D; k gS \
(A) –10×10–29 J (B) –9×10–20 J (C) –20×10–18 J (D) –7×10–27 J

Sol. D

U = E.P



= – PE cos 
= –(10–29) (103) cos 45°
= – 0.707 × 10–26 J
= –7 × 10–27 J

20. fn[ kk; s x; s i fj i Fk esa nks vkn' kZ Mk; ksM gSa] ft uesa i zR; sd dk vxzfnf' kd i zfr j ks/k 50gSA ; fn cSVj h dh oksYVr k 6V gS] r ks 100
ds i zfr j ks/k esa /kkj k (, fEi ; j  esa) gksxh :

D2

D1

6V

(A) 0.020 (B) 0.030 (C) 0.036 (D) 0.027
Sol. A

I = 
300
6

 = 0.002 (D2 is in reverse bias)

21. nzO; eku M r Fkk f=kT; k R dh , d fMLd   D1 l s l eku nzO; eku M r Fkk f=kT; k R dh nks fMLd D2 vkSj  D3 dks vkeus&l keus
n<̀+r ki woZd t ksM+k x; k gS (fp=k nsf[ k; s)A bl  l a; kst u dk] fn[ kk; s x; s fp=kkuql kj  D1 ds dsUnz l s xqt j us okyh v{k OO'ds l ki s{k]
t M+Ro vk?kw.kZ gksxkA

(A) 24
MR

5
(B) MR2 (C) 22

MR
3

(D) 3MR2

Sol. D

I = 
2

MR2

 + 







 2

2

MR
4

MR
2

= 
2

MR2

 + 
2

MR2

 + 2MR2

= 3 MR2
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22. , d vk; ke&ekMqfyr  fl Xuy dks fp=k esa fn[ kk; k x; k gS

10V
8V

V(t)

t

fuEu esa l s dkSu mi j ksDr  fl Xuy dks l cl s vPNk n' kkZr k gS ?
(A) (9 + sin (2.5  × 105 t)) sin (2 × 104 t) V
(B) (9 + sin (2  × 104 t)) sin (2.5  × 105 t) V
(C) (1 + 9 sin (2  × 104 t)) sin (2.5  × 105 t) V
(D) (9 + sin (4  × 104 t)) sin (5 × 105 t) V

Sol. B
Analysis of graph says
(1) Amplitude varies as 8 – 10 V or 9 ± 1
(2) Two time period as
100 s (signal wave) & 8 s (carrier wave)

Hence signal is 


















 


1T
t2

sin19  sin 






 

2T
t2

= 9 ± 1 sin (2 × 104t) sin 2.5  × 105 t

23 nzO; eku m r Fkk vkos' k q dk , d d.k k̂6ĵ4B;ĵ3î2E 


 } kj k fn; s x; s fo| qr  , oa pqEcdh;  {ks=k esa gSA bl  vkos' k dks

ewy fcUnq l s fcUnq P (x = 1; y = 1) r d , d l h/kh j s[ kk ds i Fk ds vuqxr  foLFkkfi r  dj r s gSA fd; s x; s dqy dk; Z dk i fj ek.k
gSA
(A) (0.35) q (B) (0.15) q (C) 5q (D) (2.5) q

Sol. C

netF


 = )Bv(qEq




= )Bv(q)ĵq3îq2(




W = S.Fnet



= 2q + 3q
= 5q

24. r k¡cs ds r kj  dks , d ydM+h ds [ kk¡ps] ft l dk vkdkj  , d l eckgq f=kHkqt  gS] i j  y i sVk x; k gSA [ kk¡ps dh i zfr  yEckbZ ds Qsj ksa dh
l a[ ; k l eku j [ kr s gq, ] ; fn [ kk¡ps dh i zR; sd Hkqt k dh j s[ kh;  foek; sa 3 ds xq.kkad l s c<+k nh t k; sa r ks dq.Myh eas Loi zsj .k

(A) 39  ds xq.kkad l s ?kVsxk (B) 9 ds xq.kkad l s ?kVsxk

(C) 27 ds xq.kkad l s c<+sxk (D) 3 ds xq.kkad l s c<+sxk
Sol. D

Total length L will remain constnat L = (3a) N (N = total turns)
and length fo winding = (d) N
(d = diameter of wire)

a a

a

self inductance = 0n
2A
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= 0n
2 











4
a3 2

 dN

 a2 N  a
So self inductance will become 3 times

25. , d yksyd l j y  vkor Z xfr  dj  j gk gS vkSj  bl dh vf/kdr e xfr t  Åt kZ K1 gSA ; fn yksyd dh yEckbZ nksxquh dj  nsa vkSj  ; g
i gys ds l eku vk; ke l s gh l j y  vkor Z xfr  dj r k gS r ks bl dh vf/kdr e xfr t  Åt kZ K2 gSA r c-

(A) K2 = 
2
k1 (B) K2 = 2K1 (C) K2 = K1 (D) K2 = 

4
k1

Sol. B

Maximum kinetic energy at lowest point B is given by
K = mg l (1 – cos )
Where  = angular amp.
K1 = mg l (1 – cos )
K2 = mg (2) (1 – cos )
K2 = 2K1

26. 100 g nzO; eku r Fkk 100°C  r ki eku okys nzo A dks 50 g nzO; eku r Fkk 75°C r ki eku okys nwl j s nzo  B ds l kFk feykr s
gSa r ks feJ.k dk r ki eku 90°C gks t kr k gSA ; fn  100g nzO; eku r Fkk 100°C r ki eku okys nzOk A dks 50 g nzO; eku r Fkk
50°C r ki eku okys nzo B ds l kFk feyk; s r ks feJ.k dk r ki eku gksxk-
(A) 60°C (B) 70°C (C) 80°C (D) 85°C

Sol. C
100 × SA × [100 – 90] = 50 × SB × (90 – 75)
2SA = 1.5 SB

SA = 
4
3

 SB

Now, 100 × SA × [100 – T] = 50 × SB (T – 50)

2 × 







4
3

 (100 – T) = (T – 50)

300 – 3T = 2T – 100
T = 80

27. 1 kg nzO; eku i j  ewy fcUnq ds l ki s{k cy vk?kw.kZ dk i fj ek.k 2.5 Nm gSA ; fn bl  i j  yxus okyk cy 1N gS] r Fkk d.k dh
ewy fcUnq l s nwj h 5m gS r ks cy r Fkk fLFkfr  l fn' k ds chp dks.k (j sfM; u esa) gS -

(A) 
4


(B) 
3


(C) 
6


(D) 
8


Sol. C
2.5 = 1 × 5 sin 

sin  = 0.5 = 
2
1

 = 
6
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28. , d i zØe esa] , d vkn' kZ , di j ek.kqd xSl  ds , d eksy dk vk; r u o r ki eku] l EcU/k VT = K } kj k cnyr k gS] t gk¡ fd K , d
fu; r kad gSA bl  i zfØ; k esa xSl  dk r ki eku T c<+ t kr k gSA xSl  } kj k vo' kksf"kr  Å"ek dk eku gS (R xSl  fLFkj kad gS);

(A) 
3
K2

 T (B) 
2
1

 RT (C) 
2
3

 RT (D) 
2
1

 KRT

Sol. B
VT = K

 V 







nR
PV

 = k  PV2 = K

 C = 
x1

R


 + Cv (For polytropic process)

C = 
21

R


 + 
2
R3

 = 
2
R

 Q = nC T

= 
2
R

 × T

29. 2F /kkfj r k ds  7 l a/kkfj =kksa dks , d l a; kst u esa t ksM+us i j  i zHkkoh /kkfj r k 







13
6

 F i zkIr  gksr h gSA fn[ kk; s x; s fp=kks esa l s dkSu

l k l a; kst u bfPNr  eku nsxk ?

(A) (B) 

(C) (D) 

Sol. D

Ceq = 
13
6

 F

Therefore three capacitors most be in parallel to get 6 in

eqC
1

 = 
C3
1

 + 
C
1

 + 
C
1

 + 
C
1

 + 
C
1

Ceq = 
13
C3

 = 
13
6

 F



JEE MAIN_11 Jan 2019 _ Evening (Page # 13)

Corporate Office : Motion Education Pvt. Ltd.,  394 - Rajeev Gandhi Nagar, Kota

30. , d gkbMªkst u l eku i j ek.kq esa] t c bysDVªkWu M -d{kk l s] L -d{kk esa l aØe.k dj r k gS] r ks mRl ft Zr  fofdj .k dh r j axnS/; Z 
gSA ; fn bysDVªkWu  N-d{kk l s L -d{kk esa l aØe.k dj s r ks mRl ft Zr  fofdj .k dh r j axnS/; Z gksxhA-

(A) 
20
27

(B) 
16
25

(C) 
27
20

(D) 
25
16

Sol. C
For M  L steel


1

 = K 






  22 3
1

2
1

 = 
36

5K 

for N  L

'
1


 = K 






  22 4
1

2
1

 = 
16

3K 

' = 
27
20

 


