




PHYSICS [ JEE ADVANCED - 2019 ] PAPER - 1

[ kaM 1 (vf/kdr e vad : 12)
– bl  [ kaM esa pkj  (04) i z' u gSA
– i zR; sd i z' u ds fy ,  pkj  fodYi  fn,  x,  gSA bu pkj  fodYi ksa esa l s dsoy , d fodYi  gh l gh mRRkj  gSA
– i zR; sd i z' u ds fy ,  fn,  gq,  fodYi ksa esa l s l gh mRr j  l s l acaf/kr  fodYi  pqfu, A
– i zR; sd i z' u ds mRRkj  dk ewY; kadu fuEu ; kst uk ds vuql kj  gksxk%

i w.kZ vad: +3 ; fn fl QZ l gh fodYi  gh pquk x; k gSA
' kwU;  vad: 0 ; fn dksbZ Hkh fodYi  ugha pquk x; k gS ¼vFkkZr  i z' u vuqÙkfj r  gS½A
_ .k vad: –1 vU;  l Hkh i fj fLFkfr ; ksa esaA

1. , d /kkj k okgd r kj  , d /kkr q dh NM+ dks xj e dj r k gSA r kj  NM+ dks , d fLFkj  ' kfDr  (P) (constant power) i znku dj r k
gSA ; g /kkr q NM+ , d vpkyd cr Zu esa j [ kh x; h gSA ; g i k; k x; k fd /kkr q dk r ki eku (T) l e;   (t) ds l kFk fuEu <ax l s
i fj ofr Zr  gksr k gS

T(t) = T0(1 + t1/4)
t gka  , d mi ; qDr  foek dk fLFkj kad gS t cfd T0 r ki eku dk gSA /kkr q dh Å"ek /kkfj r k gS]
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Ans. 4
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2. , d j sfM; ks, fDVo uewus esa] 40
19K  ukfHkdkas dk {k;  40

20Ca  vFkok 40
18 Ar  fLFkj  ukfHkdkass esa gksr k gS] ft uds {k;  fu; r kad (decayy

constant) Øe' k% 4.5×10-10 i zfr  o"kZ (per year) r Fkk 0.5x10-10 i zfr  o"kZ gSA fn; k gS fd bl  uewus esa l Hkh 40
20Ca  vkSj

40
18 Ar  ukfHkd dsoy 40

19K  ukfHkdksa l s cur s gSA ; fn t×109 o"kksZ esa] fLFkj  ukfHkdksa 40
20Ca  vkSj  40

18 Ar  dh l a[ ; k ds dqy ; ksx

, oa j sfM; ks, fDVo ukfHkdks 40
19K  dh l a[ ; k dk vuqi kr  99 gS r ks t dk eku gksxk]

[fn; k gS: ln 10 = 2.3]
(1) 1.15 (2) 9.2 (3) 4.6 (4) 2.3



Sol. 2
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2.303 × 0.4 × 1010 = t
t = 9.2 × 109 year

3. eku yhft ,  eqDr  vkdk' k (free space) esa , d xksykdkj  xSl  ds ckny dk nzO; eku ?kuRo (r) gS r Fkk bl dh dsUnz l s f=kT;
(radial) nwj h r gSA ; g xSl h;  ckny m nzO; eku ds l eku d.kksa l s cuk gS t ks fd , d l edsUnzh;  òÙkkdkj  d{kkvksa esa l eku
xfr t  Åt kZ K l s ?kwwe j gs gSaA bu d.kksa i j  i kj Li fj d xq: Rodk"kZ.k cy yx j gk gSA ; fn  (r) l e;  ds l kFk , d fLFkj  j kf' k
gS] r c d.kksa dk l a[ ; k ?kuRo n(r) = (r)/m dk eku gksxkA (G = l koZf=kd xq: Roh;  fu; r kad gS)
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Ans. 3
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4. R f=kT; k ds , d i r ys xksyh;  vpkyd dks' k (spherical insulating shell) i j  vkos' k , dl eku : i  l s bl  r j g for fj r
gS fd bl dh l r g i j  foHko V0 gSA bl esa , d NksVs {ks=kQy 4R2 ( << 1) okyk , d fNnz ckdh dks' k dks i zHkkfor  fd,  fcuk
cuk; k t kr k gSA fuEufyf[ kr  dFkuksa esa l s dkSu l k l gh gS\

(1) dks' k ds dsanz r Fkk dsanz l s 
1
2

 R nwj h i j  fNnz dh vksj  mi fLFkr  fcUnq i j  foHkoksa dk vuqi kr  
1–
1–2




 gksxkA

(2) dks' k ds dasnz i j  oS/kqr  {ks=k (electric field) dk i fj ek.k 0v
2R


 l s ?kVr k gSA

(3) dks' k ds dsanz o fNnz l s xqt j us okyh j s[ kk i j  dsanz l s 2R dh nwj h i j  mi fLFkr  fcUnq i j  oS/kqr  {ks=k dk i fj ek.k 0v
2R


 l s

?kV t k, xkA
(4) dks' k ds dsanz i j  foHko dk eku 2v0 l s ?kVr k gSA

Sol. 1
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R R


  

V at B

VB = 0
KQ K( Q)– V (1– 2 )
R R / 2


 

R/2

B

R A

C


C

B

V 1–
V 1–2




 (Option 1)

E at A

0
A 2 2 2

VKQ K Q KQE – –
(2R) R 4R R


 



So reduced by 0V
R


E at C
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[ kaM 2 (vf/kdr e vad  : 32)
– bl  [ kaM esa vkB i z' u gSaA
– i zR; sd i z' u ds fy ,  pkj  fodYi  fn,  x,  gSA bu pkj  fodYi ksa esa l s , d ; k , d l s vf/kd fodYi  l gh mRRkj  gS ¼gS½A
– i zR; sd i z' u ds fy ,  fn,  gq,  fodYi ksa esa l s l gh mRr j  ¼mÙkj ksa½ l s l acaf/kr  fodYi  ¼fodYi ksa½ dks pqfu, A
– i zR; sd i z' u ds mÙkj  dk ewY; kadu fuEu ; kst uk ds vuql kj  gksxk%

i w.kZ vad : +4 ; fn dsoy ¼l kj s½ l gh fodYi  ¼fodYi ksa½ dks pquk x; k gSA
vkaf' kd vad: +3 ; fn pkj ksa fodYi  l gh gS i j Ur q dsoy r hu fodYi ksa dks pquk x; k gSA
vkaf' kd vad: +2 ; fn r hu ; k r hu l s vf/kd fodYi  l gh gS i j Ur q dsoy nks fodYi ksa dks pquk x; k gS vkSj  nksuksa pqus gq,  fodYi
l gh fodYi  gSA
vkaf' kd vad: +1 ; fn nks ; k nks l s vf/kd fodYi  l gh gSa i j Ur q dsoy , d fodYi  dks pquk x; k gS vkSj  pquk gqvk fodYi  l gh
fodYi  gSA
' kwU;  vad: 0 ; fn fdl h Hkh fodYi  dks ugha pquk x; k gS ¼vFkkZr  i z' u vuqÙkfj r  gS½
_ .k vad: –1 vU;  l Hkh i fj fLFkfr ; ksa esaA

– mnkgj .k % ; fn fdl h i z' u ds fy ,  dsoy fodYi (A), (B) vkSj  (D) l gh fodYi  gS] r c
dsoy fodYi  (A), (B) vkSj  (D) pquus i j  +4 vad feysaxs]
dsoy fodYi  (A) vkSj  (B) pquus i j  +2 vad feysaxs]
dsoy fodYi  (A) vkSj  (D) pquus i j  +2 vad feysaxs]
dsoy fodYi  (B) vkSj  (D) pquus i j  +2 vad feysaxs]
dsoy fodYi  (A) pquus i j  +1 vad feysaxs]
dsoy fodYi  (B) pquus i j  +1 vad feysaxs]
dsoy fodYi  (D) pquus i j  +1 vad feysaxs]
dksbZ Hkh fodYi  uk pquus i j  ¼vFkkZr  i z' u vuqÙkfj r  j gus i j ½ 0 vad feysaxs] vkSj  vU;  fdl h fodYi ksa dks l a; kst u dks pquus i j

–1 vad feysaxsA

1. nks , dl eku pydqaMyh /kkj keki h (galvanometers) ft uds i zfr j ks/k 10 gSa r Fkk buesa  2A i j  i w.kZLdsy fo{ksi  (full-
scale deflection) feyr k gSA buesa l s , d dks 100 m V i w.kZLdsy eki u ; ksX;  oksYVehVj  r Fkk nwl j s dks 1mA i w.kZLdsy
eki u ; ksX;  vehVj  esa mi ; qDr  i zfr j ks/kksa dk i z; ksx dj r s gq,  i fj ofr Zr  dj r s gSA vkse dk fu; e (Ohm's law) i z; ksx esa  R =
1000 i zfr j ks/k , oa , d vkn' kZ l sy ds l kFk bu nksuksa dk mi ; ksx foHko vkSj  /kkj k dks eki us ds fy ,  fd; k t kr k gSA fuEufyf[ kr
dFkuska esa l s dkSu l k ¼l s½ l gh gS¼gSa½A
(1) vehVj  ds i zfr j ks/k dk eku 0.02 gksxkA (n' keyo ds f} r h;  LFkku r d j kmaM vkWQ (round off))
(2) R dk eki k x; k eku 978 <R<982 gksxkA
(3) ; fn vkn' kZ l sy dks nwl j s l sy ft l dk vkar fj d i zfr j ks/k 5 l s cnyk t k; s r c i zfr j ks/k R dk eki k x; k eku 1000l s
vf/kd gksxkA
(4) oksYVehVj  ds i zfr j ks/k dk eku 100 kgksxkA



Sol. 1,2
rg = 10   ig = 2A
For volt meter v = ig (rg + S)

100 × 10–3 = 2 × 10–6 
VR

S10 

Rv = rq + S
RV = 50000  (Option 4 is incorrect)

For ammeter i = ig 
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RA = 1 × 10–3 = 2 × 10–6 × 10
RA = 2 × 10–2

= 0.02 option (1)

V

1000

R =50000v

+ v' –
A

R =0.02A

V' =  – iRA  resistance measured

l

 = Rn = 

51000
100050000 

 + 0.02 = v'/i

 Option (2) = -iRA/i
= /i - RA

= 50000/51 = 980.342
Internal resistance will not change any their in otpion (2)



2. fp=kkuql kj  , d vl eku pqacdh;  {ks=k 0
y ˆB B 1 k
L

       


 esa , d i j oy; kdkj  (parabolic shape), vkj aHk esa y = x2

okyk] fon~; qr  pkyd r kj  osx 0̂V V i


 l s py j gk gSa ; fn V0, B0 L vkSj   /kukRed fu; r kad gS , oa r kj  ds fl j ks ds e/;  mRi Uu

foHkokUr j   gS] r c fuEufyf[ kr  dFkuksa esa l s dkSul k (l s) l gh gS (gSa) ?

(1) ; fn bl  i j oy; kdkj  r kj  ds LFkku i j  2L  yackbZ okyk , d l h/ks r kj  vkj aHk esa y = x dk mi ; ksx fd; k t k; s r c 

l eku j gsxkA

(2)  = 0 ds fy, ] 0 0
1 B V L
2

 

(3)   dk eku y--v{k i j  r kj  dh i zs{ksfi r  yackbZ ds l ekuqi kr h gksxkA

(4)  = 2 ds fy, ] 0 0
4 B V L
3

 

Sol. 1,3,4

dy
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For calculating the motional emf across the length of the wire, let us project wire such that ˆB,v,
 


becomes mutually orthogonal. Thus

d= Bv0 dy = B0 0
y1 V dy
L

    
   

L

0 0
0

yB 1 V dy
L

         


0 0
1B V L 1

1
 

    
emf in loop is proportional to L for given value of .



for
 = 0 ;  = 2B0V0L

 = 0 ;  = B0V0L 
0 0

1 41 B V L
3 3

    

the length of the projection of the wire y = x of length 2L  on the y-axis is L thus the answer
remain unchanged

3. , d i j ek.kqd vkn' kZ xSl  dk , d eksy , d Å"ekxfr dh;  pØ (thermodynamic cucle) l s xqt j r k gS] ft l s vk; r u&r ki eku
(V–T) xzkQ fp=k esa fn[ kk; k x; k gSA fuEufyf[ kr  dFkuksa esa l s dkSu l k ¼l s½ l gh gS¼gSa½A
[R xSl  fu; r kad gS]

(1) pØe 12 vkSj  23 esa Å"ek LFkkukar j .k dk vuqi kr  
1 2

2 2

Q 5
Q 3







(2) mi ; qZDr  Å"ekxfr dh;  pØ esa dsoy l ek; r uh;  (isochoric) vkSj  : ) ks"e (adiabatic) i zØe vkr s gSA

(3) bl  Å"ekxfr dh;  pØ (12341) esa fd; k x; k dk; Z 0
1W RT
2

  gSA

(4) pØe 12 vkSj  23 esa Å"ek LFkkukar j .k dk vuqi kr  
1 2

3 4

Q 1
Q 2





  gSA

Sol. 1,3
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C
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3
5

(C) Wcycle = P0V0 = nR 





2
T0  (Using point no. 4)

(D) wrong as no adiabatic process is involved

4. eku yhft ; s fd , d bdkbZ i z.kkyh esa nzO; eku r Fkk dks.kh;  l aossx foek&j fgr  (dimensionless) gSA ; fn yackbZ dh foek L,
gks] r c fuEufyf[ kr  dFkukas esa l s dkSu l k ¼l s½ l gh gS¼gSa½\
(1) cy dh foek (dimension) L–3 gSA (2) Åt kZ dh foek (dimension) L–2 gSA
(3) ' kfDr  dh foek (dimension) L–5 gSA (4) j s[ kh;  l aosx dh foek (dimension) L–1 gSA

Sol. 1,2,4
[M] = [Mass] = [M0L0T0]
[J] = [Angular momentum] = [ML2T–1]
[L] = [Length]
Now ; [ML2T–1] = [M0L0T0]
 [L2] = [T]
Power [P] = [MLT–2. LT–1]
= [ML2T–3]
= [L2L–6]
[P] = [L–4]
Energy/work [W] = [MLT–2.L]
= [L2L–4]
= [L–2]
Force [F] = [MLT–2] = [L . L–4] = [L–3]
Linear momentum [p] = [MLT–1] = [L.L–2]
[p] = [L–1]

5. nks fHkUUk i nkFkksZ dh , d l eku 0.2 mm f=kT; k okyh nks ds' kufy; ksa T1 r Fkk T2, ft uds i kuh ds l kFk l ai dZ dks.k (contact
angles) Øe' k% 0° r Fkk 60° gSa] dks t ksM+dj  , d ds' kuyh cukr s gSA bl  ds' kuyh dks fp=kkuql kj  nks fHkUUk foU; kl &I vkSj & II
essa i kuh esa Å/okZ/kj  Mqck; k t kr k gSA fuEufyf[ kr  dFkuksa esa l s dkSu l k¼l s½ l gh gS¼gSa½\
[i kuh dk i "̀Br uko (Surface tension) = 0.075 N/m, i kuh dk ?kuRo = 1000 kg/m3, r Fkk  g = 10 m/s2]

foU; kl  I foU; kl  II 

T2 T1

T1 T2



(1) i kuh ds eqDr  i "̀B (meniscus) esas mi fLFkr  i kuh ds Hkkj  ds dkj .k ds' kuyh esa p<+s i kuh dh Å¡pkbZ esa l a' kks/ku
(correction) dk eku nksukas foU; kl ksa ds fy ,  fHkUUk gksxkA
(2) foU; kl &II ds fy; s] ; fn ds' kufy; ksa dk t ksM+ i kuh dh l r g l s  5 cm Å¡pkbZ i j  gS] uyh esa p<+s i kuh dh Å¡pkbZ 3.75
cm gksxhA (eqDr  i "̀B i j  i kuh dk Hkkj  mi {ks.kh;  gS)
(3) foU; kl &I, ds fy; s] ; fn ds' kufy; ksa dk t ksM+ i kuh dh l r g l s 5 cm Åi j  gS] uyh esa p<+s i kuh dh Å¡pkbZ  8.75 cm
l s vf/kd gksxhA ¼eqDr  i "̀B i j  i kuh dk Hkkj  mi s{k.kh;  gS½
(4) foU; kl &I  ds fy , ] ; fn ds' kufy; ksa dk t ksM+ i kuh dh l r g l s 8 cm Å¡pkbZ i j  gS] uyh esa p<+s i kuh dh Å¡pkbZ 7.5 cm
gksxhA (eqDr  i "̀B i j  i kuh dk Hkkj  mi s{k.kh;  gS)

Ans. 1,2,4 or 2,4
Balancing length in T1

h = gR
0cos)075.0(2



 = 7.5 cm

Balancing length in T2

h = gR
60cos)075.0(2




 = 3.75 cm

(iii) If 
1

)l(   < 7.5 cm then meniscus will adjust its radius of curvature according to the situation but
water will not enter in to t2 option 1 may or may not be correct its depends upon the situation.
Ans. is either 1, 2, 4 or 2, 4

6. i znf' kZr  i fj i Fk eas l a/kkfj =kksa i j  dksbZ vkos' k ugha gS vkSj  dqat h S1 vkSj  S2 [ kqyh gSA l a/kkfj =kksa ds eku C1 = 10 F, C2 = 30
F vkSj  C3 = C4 = 80 F gSA fuEufyf[ kr  dFkuksa eas l s dksSu l k¼l s½ l gh gS¼gSa½A

C2
C3

5V

10V

P
S1

C1

S2

Q

C  4

(1) dqat h S1 dks yacs l e;  ds fy ,  bl  i zdkj  can j [ kk t kr k gS fd l Hkh l a/kkfj =k i w.kZ vkosf' kr  gks t kr s gSsaA vc dqat h S2 dks
can fd; k t kr k gS r c bl  l e;  i j   30 ds i zfr j ks/k (P vkSj  Q ds e/; ) esa r kR{kf.kd (instantaneous) /kkj k dk eku  0.2
A gksxkA (n' keyo ds i zFke LFkku r d j kmaM vkWQ (round off)).
(2) ; fn dqat h S1 dks yacs l e;  ds fy ,  bl  i zdkj  can fd; k t k,  fd l Hkh l a/kkfj =k i w.kZ vkosf' kr  gks t k,  r c l a/kkfj =k  C1 i j
4V dk foHko gksxkA
(3) ; fn dqat h S1 dks yacs l e;  ds fy ,  bl  i zdkj  can fd; k t k,  fd l Hkh l a/kkfj =k i w.kZ vkosf' kr  gks t k,  r c fcUnq P vkSj  Q
ds e/;  10 V dk foHkokr aj  gksxkA
(4) l e;  t = 0 i j ] r c dqat h S1 dks can fd; k t kr k gS] r c can i fj i Fk esa r kR{kf.kd (instantaneous) /kkj k dk eku 25
mA dk gksxkA



Sol. 2,4

Just after closing of switch charge on C is zero.
 Replace all capacitors with wire.

5V
i

5 5i 25mA
70 100 30 200

  
 

Now S1 is kept closed for long time circuit is in steady state

P – q 5V
–q

q

q

Q

9 9 9 –5 0
10 80 80

  

109 5
80



 q = 40 C
 V across C1 = 40/10 = 4 volt
Now just after closing of S2 charge on each capacitor remain same

5–40

–40

–40

40 

40 

40 

y

x
10V

0
0

70

x–y

KVL
– 10 +x × 30 + 40/10 + y × 70 = 0
30x + 70y = 6 ... (1)

40 405 (x – y)30– (x – y) 100 –10 x 30 0
80 80

      

160x – 130y – 6 = 0.... (2)
y = 96/1510
x = 0.05 amp.



7. , d R f=kT; k okys vkosf' kr  dks' k i j  dqy vkos' k Q gSA , d yackbZ h vkSj  f=kT; k r okys csyukdkj  can i "̀B] ft l dk dsUnz dks' k
ds dsUnz i j  gh gS] l s xqt j us okyk oSn~; qr  ¶yDl  (flux) gSA ; gk¡ csyu dk dsUnz bl ds v{k i j  , d fcUnq gS t ks fd Åi j h vkSj
fupyh l r g l s l eku nwj h i j  gSA fuEufyf[ kr  dFkukas esa l s dkSu l k¼l s½ l gh gS¼gSa½\
[eqDr  vkdk' k (free space) dh oSn~; qr ' khyr k 0 gS]

(1) ; fn h < 
8R 3Rr 0
5 5

  v kSj r c

(2) ; fn h > 2R vkSj  r = 
0

3R Q
5 5

 


r c

(3) ; fn h > 2R vkSj   r > R then  = 
0

Q


(3) ; fn h > 2R vkSj  r = 
0

4R Q
5 5

 


r c

Sol. 1,2,3

4R/5

3R/5

 = 0

so for 
8Rh 0
5

  

(C) for h = 2R
4Rr
5



53°
R

4R/5

Shaded charge = 2(1 – cos53°) × 
Q
4

 = 
Q
5



 qenclosed = 
2Q
5


0

2Q
5

 


 for h > 2R r = 
4R
5

  = 
0

2Q
5

(d) line option C for h = 2R  r = 
3R
5

qenclosed = 2 × 2(1 – cos37°) 
Q Q
4 5





0

Q
5

 


 fp=k esa n' kkZ; k x; k , d i r yk mÙky ysal  nks i nkFkksZa l s feydj  cuk gS] ft uds vi oZr ukad (refractive index) Øe' k% n1 vkSj  n2

gSaA yasl  ds ck, ¡ vkSj  nk, ¡ i "̀Bkssa dh oØr k f=kT; kk, ¡ l eku gSA n1 = n2 = n ds fy,  ysal  dh Qksdl  nwj h f gSA t c n1= n vkSj  n2

= n + n gS] r c Qksdl  nwj h f + f gSA ; g ekur s gq,  fd n << (n – 1) vkSj  1 < n < 2, fuEufyf[ kr  dFkuksa esa l s dkSu l k¼l s½
l gh gS¼gSa½\

n1 n2

(1) ; fn 
n
n

 < 0 gks] r ks 
f
f

 > 0

(2) f
f

 < n
n

(3) ; fn nksuksa mÙky i "̀Bksa dks ml h l eku oØr k f=kT; k okys vor y i "̀Bksa l s cnyk t kr k gS r c
f
f

 vkSj  n
n

 dk l aca/k vi fj ofr Zr

j gr k gSA
(4) ; fn n = 1.5, n = 10–3 vkSj  f = 20 cm, gks] r c |f | dk eku 0.02 cm  gksxkA (n' keyo ds f} r h;  LFkku r d j kmaM vkWQ
(round)).



Sol. 1,3,4
When n1 = n2 = n

f
1

 = (n – 1) × 
R
2

So, f = )1n(2
R
 ....(i)

2nd Case:

1f
1

 = 
R

1n 

2f
1

 = 
R

1)nn( 

eqf
1

 = 
ff

1


 = 






 
R

1n
 + 

R
1)nn( 

 = 
R

n)1n(2 

f = 







 n)1n(2

R
 – 








 )1n(2

R

= 
2
R

 










)1n)(n1n(
)n1n()1n(

 = 2)1n(
n




 × 
2
R

f
f
 = – )1n(2

n



...(2)

(1) If 
n
n

 < 0 then 
f
f
 > 0 from equation (1)

(2) 2n – 2 < n because n < 2

 
f
f
 = 

2
1

 1n
n



 > 
n
n

So, 
f
f
 > n

n
 So (2) is wrong

(3) Relation between 
f
f
 and 

n
n

 is independent of R so (3) is correct

(4) f  = )1n(
nf



 = 
15.1

)1020( 3


 

 = 40×10–3 = 0.04



[ akM&3 [vf/kdr e vad : 18]
bl  [ kaM esa N% (06) i z' u dk mÙkj  , d l a[ ; kRed eku [Numerical value] gSA.
i zR; sd i z' u ds mÙkj  ds l gh l a[ ; kRed eku dks ekmt  (mouse) vkSj  vkWu fLØu [on-screen] opqZvy uqesfj d dhi sSM [virtual
numerical keypad] ds i z; ksx l s mÙkj  ds fy ,  fpfUgr  LFkku i j  nt Z dj ssaA ; fn l a[ ; kRed eku esa l s nks l s vf/kd n' keyo LFkku
gSa] r ks l a[ ; kRed eku dks n' keyo ds nks LFkkuksa  r d VªadsV@j kmaM&vkWQ [truncate/round-off] dj sa
i zR; sd i z' u ds mÙkj  dk ewY; kadu fuEu ; kst uk ds vuql kj  gksxk%
i w.kZ vad : +3 ; fn nt Z fd; k x; k l a[ ; kRed eku [numerical value] gh l gh mÙkj  gSA
' kwU;  : 0 vU;  l Hkh i fj fLFkfr ; ksa esasA

1. , d 100 N Hkkj  okys xqVds dks r kacs vkSj  LVhy ds r kj ksa] ft udk vuqi zLFk dkV {ks=kQy [cross sectional area] , dl eku r Fkk 0.5

cm2 gS vkSj  yackbZ Øe' k% 3  m r Fkk 1m gS, } kj k yVdk; k t kr k gSA r kj ksa ds nwl j s Nksj  Nr  i j  fp=kkuql kj  t qM+s gq,  gSaA r kacs vkSj

LVhy  ds r kj  Øe' k% Nr  l s 30° vkSj  60° dk dks.k cukr s gSA ; fn r kacs ds r kj  esa yackbZ òf)  (lC) r Fkk LVhy ds r kj  eas yackbZ

òf)  (ls) gS r c 
S

C

l
l




= ______gSA

[r kacs vkSj  LVhy dk ; ax xq.kkd (Young's modulus) Øe' k% 1 × 1011 N/m2 and 2 × 1011 N/m2 gSA]

60° 30°
Copper wire

Block

Steel wire 
1 m m3

Sol. 2

60° 30°

TcTs

100N

s
c

T 3T
2 2



Ts = 
c3T

c

s






 = 








s

c

T
T

 C

S

 
 
 


  









C

S

Y
Y

 = 








3
1

 










1
3

 










11

11

101
102

   = 2



2. , d c /kkfj r k okys l ekUr j  IysV l a/kkfj =k ds IysVks ds chp dh nwj h d gS vkSj  i zR; sd IysV dk {ks=kQy A gSA IysVks ds chp] i wj s

LFkku dks IysVks ds l ekUr j ]  = 
N
d

 eksVkbZ okyh N i j koS| qr  i j r ks l s Hkj  nsr s gSA mth i j r  dk i j koS| qr kad Km = K 






 
N
m1

gSA cgqr  vf/kd N ( > 103) ds fy,  /kkfj r k C =  






 
2lnd
Ak 0  gSA  dk eku gksxk &

[eqDr  vkdk' k (free space) dh oS| qr ' khyr k 0 gS]
Sol. 1

D

x dx

m
x

 = 
N
D









C
1d  = AK

dx

0m
 = 








 
N
m1AK

dx

0

 = 






 
D
X1AK

dx

0

eqC
1

 =  







C
1d  =  

D

0 0 )xD(AK
Ddx

eqC
1

 = AK
D

0
 ln 2

Ceq = 0K A
Dln2


 . therefore  = 1

3. , d 30°C ds nzo dks , d Å"ekeki h (Calorimeter), ft l dk r ki eku 110°C esa /khj s&/khj s Mkyk t kr k gSA nzo dk DoFkukad
(boilding temperature) 80°C gSA , sl k i k; k x; k fd nzo dk i gyk 5 gm i w.kZ : i  l s okf"i r  gks t kr k gSA bl ds ckn
nzo dh 80 gm vkSj  ek=kk Mkyus i j  l kE; koLFkk dk r ki eku 50°C gks t kr k gSA nzo dh xqIr  (Latent) vkSj  fof' k"V
(specific) Å"ekvksa dk vuqi kr  ____C° gksxkA
[okr koj .k ds l kFk LFkkukUr j .k dks mi s{kh;  ekus]

Sol. 270
Let m = mass of calorimeter,
x = specific heat of calorimeter
s = specific heat of liquid
L = latent heat of liquid
First 5 g of liquid at 30° is poured to calorimeter at 110°C



 m × x × (100 – 80) = 5 × s × (80 × 30) + 5 L
 mx × 30 = 250 s + 5 L ....(i)
Now, 80 g of liquid at 30° is poured into calorimeter at 80°C, the equilibrium temperature
reaches to 50°C
 m × x × (80 – 30) = 80 × s × (50 – 30)
 mx × 30 = 1600 s ....(ii)
From (i) and (ii)
250 s + 5 L = 1600 s  5L = 1350 s

 
s
L

 = 270

4. , d j syxkM+h S1, 108 km/h ds l eku osx l s pyr s gq,  nwl j h j syxkM+h (S2) t ks fd LVs' ku i j  [ kM+h gS] dh r j Q t k j gh
gSA , d Jksr k (O) 36 km/h ds l eku osx l s  S2 dh r j Q fp=kkuql kj  t k j gk gSA nksuksa j syxkfM+; k¡ 120Hz ds l eku vkòfÙk
dh l hfV; k¡ ct k j gh gSA t c O dh nwj h S2 l s 600m gS r Fkk S1 vkSj  S2 ds chp dh nwj h 800 m gS r c O ds } kj k l qus
x,  foLi anuksa [beats] dh l a[ ; k _______gSA.
[/ouh dh xfr  = 330 m/s]

108km/s

36
km

/h

S2

O

S2
800m

600m

Sol. 8.12 to 8.13
Speed of sound = 330 m/s
Calculate beat freq

53°

observer
10m/s

600

S1
Rest

800

108 km/m=30ms–1

S2

37°

fb = 120 












 










330
10330

37cos30330
53cos10330

 = 120 




 
33
34

306
336

 = 8.128 Hz



5. , d d.k dks cy ˆ ˆF (ay i 2axJ) 


N, t gk¡  x vkSj  y dk eku ehVj  esa gS r Fkk =-1 Nm-1 gS] dh mi fLFkfr  esa AB-BC--

CD-DE-EF-FA i Fk i j  fp=kkuql kj  pyk; k t kr k gSA cy F
  } kj k d.k i j  fd; s x; s dk; Z dk i fj ek.k __ t wy (Joule) gksxkA

y

A B

C

xE

D

F
0 0.5 1.5

1.0

0.5

Sol. 0.75 J
As  = –1

This is now a perfect differential format whose work done is zero for a complete cycle.
Hence for –xj only WD needs to be calculated.
 W = 1×0.5 + 0.5 × 0.5

= 0.5 + 0.25
= 0.75 J

6. , d L yackbZ r Fkk W pkSM+kbZ dh , d l er y l aj puk nks fHkUUk i zdkk' kh;  i nkFkksZa l s cuh gS] ft udk vi or Zukad n1=1.5 vkSj

n2=1.44 gS] t Sl k fp= esa i znf' kZr  gSA ; fn L>>W gS r c AB fl j s i j  vki fr r  fdj .k dk CD fl j s l s mnxeu (emerge)

l aj puk ds vanj  i w.kZ vkar fj d i j kor Zu (total internal reflection) gksus i j  gh gksxkA L=9.6m ds fy, ] ; fn vki r u dks.k

  dks cnyr s gSa r c fdj .k } kj k CD fl j s l s ckgj  fudyus esa fy; k x; k l e;  t x 10-9 S gS] t gk¡ t dk eku ___gSA

[i zdk' k dh xfr ] c=3x108 m/s]

n2

n1

A

C

Air

L

W

C

Dn2



Sol. 50
x = 5

n2

9.6m

x

d

1.5 sin 0 = 1.44 sin 90°

sin c = 
50.1
44.1

 = 
25
24

 sin c = 
d
x

 = 
25
24

d = 
25x
24

 total length travel by light = 
24
25

 × 9.6 = 10 m

 t = 









2n
C
S

 = 

5.1
103

10
8

= 
2
1

 × 10–7 = 5 × 10–8

t = 50 ns
t = 5 × 10–8
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