
QUESTION WITH SOLUTION
DATE : 12-01-2019 _ EVENING



JEE MAIN_12 Jan 2019 _ Evening(Page # 2)

 : info@motion.ac.in, url : www.motion.ac.in,  : 1800-212-179999, 8003899588

[PHYSICS]

1. t c dksbZ i zdk' k l aosnh l r g v vkòfr  ds , d o.khZ;  i zdk' k } kj k i zdkf' kr  dh t kr h gS r ks i zdk' k oS| qr  /kkj k dk fuj ks/kh foHko

–V0/2 gksr k gSA t c ogh l r g v/2 vkòfr  ds , do.khZ i zdk' k } kj k i zdkf' kr  dh t kr h gS r ks fuj ks/kh foHko –V0 i k; k t kr k gSA

i zdk' k oS| qr  mRl t Zu dh nsgyh vkòfr  gksxh -

(A) 
3
4

 v (B) 2 v (C) 
5v
3

(D) 
2
v3

Sol. D
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2. fn[ kk; s x; s i fj j i Fk esa /kkj k; sa I1 = –0.3 A,  I4 = 0.8 A vkSj  I5 = 0.4 A i zokghr  gks j gh gSA /kkj kvksa I2, I3 r Fkk I6 ds eku

Øe' k gksaxs -

P

I5

S I4

I3

I6
Q

I2 I1

R

(A) 1.1 A, 0.4 A, 0.4 A (B) 1.1 A, –0.4 A, 0.4 A
(C) 0.4 A, 1.1 A, 0.4 A (D) –0.4 A, 0.4 A, 1.1 A

Sol. A

From KCL, I3 = 0.8 – 0.4 = 0.4 A
I2 = 0.4 + 0.4 + 0.3
= 1.1 A
I6 = 0.4 A
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3. , d uyh ds eq[ k i j  , d ; kaf=kd i Ei  l s Qqykdj  , d l kcqu ds cqycqys dk vk; r u, l e;  ds l kFk, , d fLFkj  nj  l s c<+r k gSA

fuEu xzkQksa esa dkSu, cqycqys ds vUnj  ds nkc dk l e;  ds l kFk cnyko dks, l gh fpf=kr  dj r k gS? :-

(A) 

3t
1

P

(B) 

P

t

(C) 

P

t
1

(D) 

P

log(t)

Sol. Bonus
v=ct

34
R ct

3
 

 
1
3R Kt 

in 0 1 /3

4T
P P

kt
 

0 1/3

c
P P

t
  

Y = C + mx

4. , d Vh-oh- i zl kj .k ehukj  ds foLr kj  i j kl  dks nksxquk dj us ds fy , , ml dh Å¡pkbZ dks cnyuk gksxk  -

(A) 2 (B) 
2

1
(C) 2 (D) 4

Sol. D

5. , d 10 m dk {kSfr t  r kj , mÙkj &i woZ l s nf{k.k&i f' pe fn' kk esa foLr r̀  gS, vkSj  5.0 ms–1 dh pky l s i F̀oh ds pqEcdh;  {ks=k

ds {kSfr t  ?kVd, 0.3×10–4 Wb/m2 ds yEcor  fxj  j gk gSA r kj  esa i zsfj r  fo| qr  okgd cy dk eku gksxk -
(A) 1.1 × 10–3 V (B) 1.5 × 10–3 V (C) 0.3 × 10–3 V (D) 2.5 × 10–3 V

Sol. A,B
Induced emf = Bv  sin 45°
= 0.3 × 10–4 × 5 × 10 sin 45°
= 1.06 × 10–3 V

6. fdl h , d j sfM; ks&, sfDVo {k;  J à[ kyk esa vkj fEHkd ukfHkd Th232
90  gSA vUr  esa dqy 6 -d.k , oa 4 -d.k mRl ft Zr  gq,  gSA vUr

ukfHkd XA
Z  gS r ks, A vkSj  Z ds eku gksxsa -

(A) A = 208; Z = 80 (B) A = 202; Z = 80 (C) A = 208; Z = 82 (D) A = 200; Z = 81
Sol. C
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7. fn[ kk; s x; s i fj i Fk esa, C = 
2
3

 F, R2 = 20 ,

L = 
10
3

 H r Fkk R1 = 10  gSA L-R1 i Fk esa /kkj k I1 vkSj  C-R2 i Fk esa /kkj k I2 gSA A.C. L=kksr  dh oksYVr k,

V = 2200  sin (100 t) oksYV l w=k } kj k nh xbZ gSA I1 r Fkk I2 ds chp dykUr j  gS -

C
L R1 I1

I2

R2

(A) 0° (B) 90° (C) 30° (D) 60°
Sol. Bonus

xe = 
c

1
  = 

100310

4
6   = 

3

102 4

tan /2 
e

e

R
x

 = 
3

103

1 is close to 90
For L-R circuit

xL = wL = 100 × 
10
3

 = 3

R1 = 10

tan 2 = 
R
xe

tan 2 = 3
2 = 60
So phase difference comes out 90 + 60 = 150.
Therefore Ans. is bonus
If R2 is 20 k
then phase difference comes out to be 60 + 30 = 90°
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8. fp=kkuql kj  20 g æO; eku ds , d d.k dks 5 m/s o oØ ds vuqxr  vkj fEHkd osx l s fcUnq A l s NksM+k t kr k gSA fcUnq A dh fcUnq

B l s Å¡pkbZ h gSA ; g d.k ?k"kZ.kghu i "̀B i j  l j dr k gSA t c d.k fcUnq B i j  i gqapr k gS, r ks bl dk fcUnq O ds l ki s{k dks.kh;
l aosx D; k gksxk -

(fn; k gS% g = 10 m/s2)

(A) 2 kg-m2/s (B) 6 kg-m2/s (C) 3 kg-m2/s (D) 8 kg-m2/s
Sol. B

Work Energy Theorem from A to B

mgh = g
1

 mvvB
2 – g

1
 mvvA

2

2gh = vB
2 – vA

2

2 × 10 × 10 = vB
2 – 52

vB = 15 m/s
Angualr momentum about 0
L0 = mvr
= 20 × 10–3 × 20
L0 = 6 kg.m2/s

9. nks mi xzgksa, A vkSj  B, ds æO; eku Øe' k% m vkSj  2m gSA i F̀oh ds i fj r % A, f=kT; k R ds òr kdkj  d{k esa r Fkk B f=kT; k 2R ds

òr kdkj  d{kk esa py j gs gSA mi xzgksa dh xfr t  Åt kZvksa ds vuqi kr , TA/TB dk eku gksxk -

(A) 
2
1

(B) 1 (C) 
2
1

(D) 2

Sol. B

Orbital velocity V = 
r

GMe

TA = 
2
1

 mAVA
2

TB = 
2
1

 mB VB
2

 
B

A

T
T

 = 
R2

Gm
m2

R
Gm

m





 
B

A

T
T

 = 1
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10. , d vuqpqEcdh;  i nkFkZ esa 1028 i j ek.kq/eh3 gSA i nkFkZ dh 350 K r ki eku i j ] pqEcdh;  i zòfr  2.8 × 10-4 gSA 300 K i j ]
ml dh pqEcdh;  i zòfr  gksxh -
(A) 3.267 × 10–4 (B) 3.726 × 10–4 (C) 2.672 × 10–4 (D) 3.672 × 10–4

Sol. A

x  
CT

1

curie law for paramagnetic substance

2

1

x
x

 = 
1

2

C

C

T

T

2

4

x
1080.2 

 = 
350
300

x2 = 
300

103508.2 4

= 3.266 × 10–4

11. fn[ kk; s x; s fp=k esa VBB L=kksr  0 l s 5.0 V r d cny l dr k gS, VCC = 5 V, dc = 200, RB = 100 k, RC = 1 k vkSj
VBE = 1.0 V gSA U; wur e vk/kkj  /kkj k r Fkk fuos' kh fl Xuy , ft l  i j  V ªkaft LVj  l ar f̀Ir  voLFkk esaa i gq¡p t k; s, Øe' k% gksaxs -

RB

B

VBBv1

IC

C
RC

VCC

v0

IE

E

(A) 25 A vkSj  2.8 V (B) 20 A vkSj  3.5 V (C) 25 A vkSj  3.5 V (D) 20 A vkSj  2.8 V
Sol. C

At saturation, VCE = 0
VCE = VCC – ICRC

 IC = 
C

CC

R
V

 = 5 × 10–3 A

Given, dc = 
B

C

I
I

IB = 
200
105 3

IB = 25 A
At input side
VBB = IBRB + VBE
= (25 mA) (100 k) + 1V
VBB = 3.5 V

12. , d mHk; ksÙky ySal  l s , d okLr fod i zfr fcEc ds cuus dk fp=k esa n' kkZ; k x; k gS -

2f f f

2f
Screen

oLr q r Fkk i nsZ dh fLFkfr  dks fcuk fopfyr  fd; s bl  l Ei w.kZ l a; kst u dks ; fn i kuh esa Mqck fn; k t k; s r ks, i nsZ i j  D; k fn[ ksxk ?
(A) Å/okZ (erect) okLr fod i zfr fcEc   (B) i zfr fcEc yqIr  gks t k; sxk (C) dksbZ cnyko ugha (D) vkof/kZr  i zfr fcEc
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Sol. B

From 
f
1

 = )1–( rel  








21 R
1

–
R
1

Focal length of lens will change hence image disappears from the screen.

13. , d cUn fl ys.Mj  esa , d vkn' kZ xSl  2 atm nkc, , oa 300 K r ki eku i j  gSA nks Øekxr  l a?këksa ds chp vkSl r  l e;  6×10–8s

gSA ; fn nkc dks nksxquk r Fkk r ki eku dks 500 K dj  nsa, r ks nks Øekxr  l a?këksa ds chp vkSl r  l e;  dk l fUudV eku gksxk -
(A) 3 × 10–6 s (B) 2 × 10–7 s (C) 4 × 10–8 s (D) 0.5 × 10–8 s

Sol. C

t  velocity
Volume

volume  
P
T

 t  
P
T

8
1

106
t


 = 

P2
500

 × 
300

P

t1 = 3.8 × 10–8

  4 × 10–8

14. , d ÝsUd&gVZt  i z; ksx ds nkSj ku, 5.6 eV Åt kZ dk , d bysDVªkWu i kj s ds ok"i  l s xqt j  dj  0.7 eV dh Åt kZ ds l kFk ckgj

fudyr k gSA i kj sa ds i j ek.kq } kj k mRl ft Zr  QksVku dh U; wur e r j axnS/; Z dk l fUudV eku gksxk -
(A) 2020 nm (B) 220 nm (C) 1700 nm (D) 250 nm

Sol. D

 = 
7.06.5

1240


 nm

15. , d l er y-mÙky ySaUl  (Qksdl  nwj h f2, vi or Zukad 2, oØr k f=kT; k R) , d l er y&vor y ySaUl  (Qksdl  nwj h f1, vi or Zukad

1, oØr k f=kt ; k R) esas Bhd cSB t kr k gSA muds l er y i "̀B , d nwl j s ds l ekUr j  gSA bl  l a; kst u dh Qksdl  nwj h gksxh -

(A) 
12

R
 (B) 

21

21

f
ff2
 (C) f1 – f2 (D) f1 + f2

Sol. A

R
–R

F
1

 = 
1f
1

 + 
2f
1

 = 
R

1 1  + 
R

12 
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16. , d l ekUr j  IysV l a/kkfj =k dh i zR; sd IysV dk {ks=kQy 1 m2 r Fkk IysVksa ds chp dh nwj h 0.1m gSA ; fn IysVksa ds chp fo| qr
{ks=k 100 N/C gks r ks, l a/kkfj =k dh i zR; sd IysV i j  vkos' k dk i fj ek.k gS -

( 0 = 8.85 × 10–12 2

2

mN
C


 yhft ; s)

(A) 9.85 × 10–10 C (B) 8.85 × 10–10 C (C) 6.85 × 10–10 C (D) 7.85 × 10–10 C
Sol. B

E = 
0


 = 
0A

Q


Q = 0AE 
Q = (1) (100) (8.85 × 10–12)
Q = 8.85 × 10–10 C

17. fp=kkuql kj , , d [ kqj nj s vkur  r y i j , , d xqVdk j [ kk gSA ; fn xqVds i j  l er y ds l efn' k o uhps dh vksj  2 N eku r d dk
cy yxk; k t kr k gSA r ks xqVdk fLFkj  j gr k gSA , sl k cy t c Åi j  dh vksj  yxkr s gSA r ks 10 N cy ds eku r d xqVdk fLFkj
j gr k gSA xqVds o l er y ds chp ?k"kZ.k xq.kkad dk eku gksxk  -
[g = 10 m/s2 ysr s gSA]

2N

10N

30°

(A) 
3
2

(B) 
2
1

(C) 
4
3

(D) 
2
3

Sol. D
2 + mg sin 30 = mg cos 30°
10 = mg sin 30 +  mg cos 30°
= 2 mg c os 30 – 2
6 = mg cos 30
4 = mg sin 30

2
3

 =  × 3

 = 
2
3

18. , d i fj i Fk esa  l a/kkfj =k dh IysV i j  vkos' k dk, l e;  ds l kFk, Qyu fp=k esa fn[ kk x; k gSA t=4 s i j  /kkj k dk eku D; k gS ?

6
5
4
3
2
0

2 4 6 8
t(s)

(A) 1.5 A (B) 2 A (C) ' kwU; (D) 3 A
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Sol. C
19. , d l j y  vkor Z xfr  dks fuEu l ehdj .k l s fn[ kk; k t kr k gS :

y = 5 (sin 3t + 3  cos 3t) cm

xfr  ds vk; ke r Fkk vkor Zdky gksxsa -

(A) 10 m, 
2
3

 s (B) 5 cm, 
2
3

 s (C) 5 cm, 
3
2

 s (D) 10 cm, 
3
2

 s

Sol. D

y = 5  )t3cos(3)t3sin( 

= 10 sin 






 


3
t3

Amplitude = 10 cm

T = 
w
2

 = 



3
2

 = 
3
2

 sec

20. , d m æO; eku dk vYQk d.k fdl h vKkr  æO; eku ds fLFkj  ukfHkd l s , d&foeh;  i zR; kLFk l a?kë dj ds vi uh i zkj fEHkd xfr t

Åt kZ dk 64% Hkkx {k;  dj ds Bhd foi j hr  fn' kk esa i zdhf.kZr  gks t kr k gSA ukfHkd dk æO; eku gksxk -
(A) 1.5 m (B) 2 m (C) 3.5 m (D) 4 m

Sol. D

mv0 = mv2 – mv1

2
1

 mV1
2 = 0.36 × 

2
1

mV0
2

v1 = 0.6 v0

2
1

 MV2
2 = 0.64 × 

2
1

 m V0
2

V2 = 
M
m

 × 0.8 V0

mV0 = mM  × 0.8 V0 – m × 0.6 V0

 1.6 m = 0.8 mM

4m2 = mM
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21. nks d.k A , oa B cj kcj  dks.kh;  osx  l s R1 r Fkk R2 f=kT; k ds nks l edsUæhr  òÙkksa i j  py j gs gSA l e;  t = 0 i j  mudh xfr
dh fn' kk; sa , oa fLFkfr ; ksa dks fp=k esa fn[ kk; k x; k gS -

R2

R1

A

B

X

Y

t = 



2
 i j  l ki s{k osx BA 


 gksxk -

(A) î)RR( 12  (B) î)RR( 21  (C) î)RR( 21  (D) î)RR( 21 
Sol. A

 = t =  



2
 = 

2


SA VV


  = R1 )î(  –  R2 (–i)

22. , d Bksl  xksys dk t M+Ro vk?kw.kZ, , d v{k ds l ki s{k, t ks ml ds O; kl  ds l ekUr j  r Fkk ml l s x nwj h i j  gS, 'I (x)' gSA fuEu esa
l s dkSu l k xzkQ I (x) dk x ds l kFk i fj or Zu dks l gh n' kkZr k gS ?

(A) 

I(x)

O x

(B) 

I(x)

O x

(C) (D) 

Sol. C

Icm = 
5
2

 mR2 + mx2

Parabola opening up.

(At x = 0, I = 22
mR

5
)
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23. fn[ kk; sas x; s i fj i Fk esa, ; fn i wj s i fj i Fk dh i zHkkoh /kkfj r k 0.5 F gS r ks C dk eku D; k gksxkk l Hkh /kkfj r k, sa F esa gSA

A
C 2

2 2

2

1

22

B

(A) F
5
6  (B) F

10
7  (C) F

11
7  (D) 4 F

Sol. C

From equs.,

C
3
7

3
C7


 = 

2
1

 14 C = 7 + 3 C

 C = 
11
7

24. 50 ohm i zfr j ks/k okys , d xSYosuksehVj  esa 25 Hkkx gSA t c bl esa 4×10–4 A dh /kkj k i zokghr  dj r s gS r ks bl dh l qbZ } kj k 1
Hkkx dk fo{ksi  gksr k gSA bl  xSYosuksehVj  dks 2.5 V i j kl  okys oksYVehVj  ds : i  esa mi ; ksx dj us ds fy ; s, bl ds l kFk dkSu&l k
i zfr j ks/k t ksM+uk i M+sxk -
(A) 250 ohm (B) 6250 ohm (C) 200 ohm (D) 6200 ohm

Sol. C
Ig = 4 × 10–4 × 25 = 10–2 A

G

2.5V

ig

R

2.5 = (50 + R) 10–2  R = 200 

25. l yZ mi dj .k ds , d i z; ksx esa, M kg æO; eku ds , d Hkkj  dks, 2 m yEckbZ r Fkk 1.0 mm f=kT; k ds , d LVhy ds r kj  l s
yVdkr s gSA r kj  dh yEckbZ esa 4.0 mm dh òf)  gksr h gSA vc Hkkj  dks vki sf{kd ?kuRo 2 okys æo esa Mqcksa nsr s gSA Hkkj  ds i nkFkZ
dk vki sf{kd ?kuRo 8 gSA r kj  dh yEckbZ esa òf)  dk u; k eku gksxk -
(A) 3.0 mm (B) ' kwU; (C) 5.0 mm (D) 4.0 mm
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Sol. A




 .y
A
F

 = F ...(i)
T = mg

T = mg – fB = mg – g.
m

b


= mg1
b











 

= mg
8
2

1 






 

T = mg
4
3

From (i)

4
3

T
'T







' = 
4
3

.  = 3 mm

26. l w; Z dh l r g i j  fofdj .k dh vkSl r  r hozr k yxHkx 108 W/m2 gSA r ks l axr  pqEcdh;  {ks=k dk fudVr e oxZ&ek/;  ewy eku
gksxk -
(A) 10–2 T (B) 1 T (C) 102 T (D) 10–4 T

Sol. D
I = 0 C E2

rms
& Erms = cBrms

I = 0 C
3 B2

rms

Brms = 3
0 C
I



Brms   10–4

27. ekuk l, r, c o v Øe' k% i zsj dRo, i zfr j ks/k, /kkfj r k o foHko dks n' kkZr s gSA
rcv
1

 dh foek Si ek=kdksa esa gksxh -

(A) [LTA] (B) [A–1] (C) [LT2] (D) [LA–2]
Sol. B







r


 = T

[CV] = AT

So, 





rCV


 = 
AT
T

 = A–1
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28. , d yEcs csyukdkj  i kk=k æo l s vk/kk Hkj k gqvk gSA t c i k=k dks vi uh Å/oZ v{k ds l axr  ?kqekr s gS r ks, æo i k=k dh nhokj  ds
l ehi  Åi j  mBr k gSA ; fn i k=k dh f=kT; k 5 cm r Fkk bl dh ?kw.kZu xfr  2 pDdj  i zfr  l Sds.M gS, r ks i k=k ds e/;  r Fkk fdukj sa
i j  æo dh Å¡pkbZ esa vUr j  dk eku cm esa, gksxk -
(A) 0.4 (B) 1.2 (C) 0.1 (D) 2.0

Sol. D

y = g2
H22

 = 
20

)05.0()22( 22 
 _~  2 cm

29. , d vuquknh uyh i qj kuh gS r Fkk ml ds fdukj s [ kj kc gSA bl dks r Hkh Hkh i z; ksx' kkyk esa, ok; q esa /ofu dh pky Kkr  dj us ds fy ; s,
mi ; ksx dj r s gSA uyh ds [ kqys fl j s ds l ehi  funsZ' kd fpUg l s 11cm uhps , d fpUg r d uyh esa t c i kuh Hkj  nsr s gS , r ks 512
Hz vkòfr  dk , d Lofj =k f} Hkqt  i zFke vuqukn mRi Uu dj r k gSA ; g i z; ksx nwl j s 256 Hz okys Lofj =k f} Hkqt  ds l kFk nksgj kr s
gS r ks] i zFke vuqukn funsZ' kd fpUg l s 27 cm uhps mRi Uu gks t kr k gSA i z; ksx esa i k; h x; h /ofu dh ok; q esa l fUudV pky gksxh
-
(A) 322 ms–1 (B) 341 ms–1 (C) 335 ms–1 (D) 328 ms–1

Sol. D

30. xSl  l s Hkj s gq,  , d cUn Å/okZ/kj  csyukdkj  cr Zu dks, , d ?k"kZ.kghu , oa ux.;  eksVkbZ ds m æO; eku ds fi LVu l s nks Hkkxksa esa
ck¡Vr s gSA fi LVu csyu dh yEckbZ ds vuqfn' k pyus dks Lor a=k gSA fi LVu ds Åi j  csyu dh yEckbZ l1 vkSj  fi LVu ds uhpss dh
yEckbZ l2 bl  i zdkj  gS fd l1 > l2 gSA csyu ds i zR; sd Hkkx esa , d vkn' kZ xSl  ds n eksy l eku r ki eku T i j  gSA ; fn fi LVu
LFkk; h gS r ks bl ds æO; eku m dk eku gksxk -
(R, l koZf=kd xSl  fu; r kad r Fkk g, xq: Roh;  Roj .k gS)

(A) 






 

21

21

ll
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Sol. D

P2A = P1A + mg
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