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[PHYSICS]

1. nks dkuksZ (Carnot) bat u A r Fkk B dks Js.khØe esa pyk; k t kr k gSA i gyk bat u A,r ki eku T1 (= 600 k) i j  Å"ek ysr k
gS o r ki eku T2 ds , d Å"ek HkaMkj  dks Å"ek nsr k gSA nwl j k bat u B bl  i gys bat u } kj k nh gq; h Å"ek dks ysdj  r ki eku
T3 (=400 K) ds Å"ek HkaMkj  dks Å"ek nsr k gSA ; fn nksuksa bat uksa dk dk; Z mRi knu cj kcj  gs r ks T2 dk eku gksxk :
(A) 600 K (B) 300 K (C) 500 K (D) 400 K

Sol. C

w1 = w2

u1 = u2

T3 – T2 = T2 – T1

2T2 = T1 + T3

T2 = 500 K

2. 50cm dh , d NM+ ds , d fl j s dks dhyfdr  fd; k gSA bl dks {kSfr t  l s 30º dks.k i j  fp=kkuql kj ] mBkdj  fLFkj koLFkk l s NksM+
fn; k t kr k gSA t c ; g NM+ {kSfr t  voLFkk l s xqt j r h gS r ks bl dh dks.kh;  pky  dk rad s–1 esa eku gksxk %
(fn; k gS% g = 10 ms–2)

30°

(A) 
30
2

(B) 30 (C) 
30
2

(D)  
20
3

Sol. B
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Work done by gravity from initial to final position is,

W = mg sin30º
2


= 
mg

4


According to work energy theorem

W = 21
I

2


 
2

21 m mg
2 3 4

 
 

 = 
3g 3 10
2 2 0.5






 = 30rad / sec

3. , d i speki h dh fi p r Fkk òÙkh;  i Sekus i j  Hkkxksa dh l a[ ; k] Øe' k% 0.5 mm r Fkk 100 gSA t c i speki h dks fcuk fdl h oLr q
ds i wj h r j g dl  fn; k t kr k gS] r ks bl ds òÙkh;  i Sekus dk ' kwU;  e/;  j s[ kk l s r hu Hkkx uhps vkr k gSA , d i r yh pnj  dh eksVkbZ
ds fy,  bl  i speki h ds eq[ ;  i Sekus r Fkk òÙkh;  i Sekus dk i kB; kad] Øe' k% 5.5mm r Fkk 48 gSA r ks pí j  dh eksVkbZ gksxh %
(A) 5.950 mm (B) 5.740 mm (C) 5.755 mm (D) 5.725 mm

Sol. D

LC = 
Pitch

No of division
LC = 0.5 × 10–2 mm
+ve error = 3 × 0.5 × 10–2 mm
= 1.5 × 10–2 mm = 0.015 mm
reading = MSR + CSR – (+ve error)
= 5.5 mm + (48 × 0.5 × 10–2) – 0.015
= 5.5 + 0.24 – 0.015 = 5.725mm

4. , d f=kfoeh;  funsZ' kkad fudk;  esa xfr ' khy , d d.k ds fLFkfr  funsZ' kkad fuEu gS%
x = a cost
y = a sint
z = at
bl  d.k dh xfr  dk eku gksxk

(A) 3a (B) 2a (C) a (D) 2a
Sol. D

Vx = –asint  vy = acost

VZ = A v = 2 2 2
x y zv v v 

v = 2a

5. yEckbZ L ds nks , dl eku pkyd r kj ksa esa l s , d dks òÙkkdkj  oy;  dh vkd f̀r  esa yk; k t kr k gS r Fkk nwl j s dks N , dl eku Qsj ks
dh òÙkkdkj  dqaMyh esa eksM+k t kr k gS ; fn nksuks l s , d gh /kkj k i zokfgr  dh t kr h gS] r ks oy;  r Fkk dqaMyh ds dsUnzksa i j  mi fLFkr

pqEcdh;  {ks=k] Øe' k% BL r Fkk BC gks] r c vuqi kr  
L

C

B
B  gksxk%

(A) 
1
N

(B) 2

1
N

(C) N (D) N2
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Sol. B

L = 2R  L = N × 2r
R = Nr

BL = 0i
2R


 BC = 0Ni
2r


BC = 
2

0N i
2R


L
2

C

B 1
B N



6. nks l er y ni Z.kksa (M1 r Fkk M2) dks i j Li j  , sl s dks.k i j  j [ kk x; k gS ft l l s i zdk' k dh , d fdj .k t c M2 ds l ekar j  t kr h gq; h
M1 i j  vki fr r  gksr h gS r ks var r % og  M2 l s M1 ds l ekar j  i j kofr Zr  gksr h gSA ni Z.kksa ds chp dks.k dk eku gksxk %
(A) 75º (B) 45º (C) 60º (D) 90º

Sol. C

Assuming angles between two mirrors be  as per geometry,
sum of anlges of 
3 = 180º
 = 60º

7. 2 kg nzO; eku ds , d fi .M i j  , d cy yxkr s gS  ft l l s ml dh fLFkfr  dk l e;  ds l kFk i fj or Zu x = 3t2 + 5 gSA bl  cy
} kj k i zFke 5 s esa fd; k x; k dk; Z gksxk %
(A) 875 J (B) 900 J (C) 950 J (D) 850 J

Sol. B
x = 3t2 + 5

V = 
dx
dt

v = 6t + 0
at t = 0     v = 0
t = 5 sec v = 30 m/s
W.D. = KE

W.D. = 
1
2

mvv2 –0 = 
1
2

(2)(30)2 = 900J
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8. , d l h/kh l M+d i j  dkj ksa dh , d Li /kkZ esa] dkj  'A' dks dkj  'B' dh vi s{kk var  r d i gq¡pus esa  't' l e;  de yxr k gS r Fkk vUr
fcUnq i j  ml dh xfr  dkj  'B' l s ' '  vf/kd gksr h gSA nksuks dkj sa fLFkj koLFkk l s fu; r  Roj .k a1 r Fkk a2 l s pyr h gSA  ' '  dk
eku gksxk%

(A) 1 22a a t (B) 1 2a a
t

2


(C)  1 2a a t (D) 
1 2

1 2

2a a
t

a a

Sol. C
For A & B let time taken by A is t0

VA – VB = V = (a1 – a2)t0 – a2t ...(A)

xB = xA = 2
1 0

1
a t

2
= 2

1
a

2
2

0(t t)

 1 0 2 0a t a (t t) 

  2 2 0 2a a t a t  ...(B)

putting t0 in equation

v = (a1 – a2) 
2

2

1 2

a t
a t

a a




=  1 2 2 2a a a t a t    v = 1 2a a t

 1 2 2 2a a t a t a t 

9. , d d.k x-v{k dh fn' kk esa, x = 0 ds l ki s{k vk; ke A l s l j y  vkor Z xfr  dj  j gk gSA t c bl  d.k dh fLFkfr t  Åt kZ r Fkk
Åt kZ ds eku cj kcj  gSa] r ks d.k dh fLFkfr  gksxh %

(A) 
A

2 2
(B) 

A
2

(C) A (D) 
A

2
Sol. D

Potential energy (U) = 
1
2

kx2

Kinetic energy (K) = 
1
2

KA2 –
1
2

kx2

According to the question, U = k

 2 2 21 1 1
kx kA kx

2 2 2
 

A
x

2
 

 Correct answer is (D)

10. , d mi xzg dks i F̀oh dh l r g l s Å¡pkbZ 'h' r d ykus esa  E1 Åt kZ yxr h gS r Fkk bl  mi xzg dks bl  Å¡pkbZ dh òÙkdkj  d{kk
esa j [ kus ds fy ,  E2 Åt kZ dh vko' ; dr k gksr h gsA h dk og eku] ft l ds fy ,  E1 r Fkk E2 cj kcj  gS] gksxk%

(fn; k gS % i F̀oh dh f=kT; k 36.4 10   km)

(A) 41.28 10 km (B) 36.4 10 km (C) 33.2 10 km (D) 31.6 10 km
Sol. C

Usurface + E1 = Uh

KE of satelite is zero at earth surface & at height h

e

e

GM m
R

  + E1 = – 
eGM m

(Re h)
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E1 = GMem 
e e

1 1
R R h

 
 

 

E1 = 
e

e e

GM m h
(R h) R




Gravitational attraction FG = maC = 
2

e

mv
(R h)

E2  
e

e

GM m
(R h)

mv2 = 
2

e

e

GM mmv
2 2(R h)




E1 = E2

e

h 1
R 2

   h = eR
2

 = 32000km

11. oxkZdkj  IysVksa okys , d l ekUr j  IysV l a/kkfj =k dks fp=kkuql kj  pkj  i j koS| qr ksa] ft uds i j koS| qr kad K1, K2, K3 r Fkk  K4 gS] l s Hkj
fn; k t kr k gS r ks i zHkkoh i j koS| qr kad K dk eku gksxk %

K1 K2

K4K3

L/2

L/2

d/2           d/2

(A) 1 2 3 4

1 2 3 4

(K K )(K K )
K

K K K K
 


  

(B)  
1 4 2 3

1 2 3 4

(K K )(K K )
K

2(K K K K )
 


  

(C) 1 2 3 4

1 2 3 4

(K K )(K K )
K

2(K K K K )
 


  

(D) 1 3 2 4

1 2 3 4

(K K )(K K )
K

K K K K
 


  

Sol. D

C12 = 

2 01 0

1 2

1 2
0

1 2

LL k Lk L 22
C C d/2 d/2

LC C
. L
2(K K )

d /2
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C12 = 
2

01 2

1 2

Lk k
k k d




in the same way we get, C34 = 
2

3 4 0

3 4

k k L
k k d




 Ceq = C12 + C34 = 
2

3 4 01 2

1 2 3 4

k k Lk k
k k k k d

  
   

...(i)

Now if keq = k, Ceq = 
2

0k L
d


....(ii)

on comparing equation (i) to equation (ii), we get

keq = 
1 2 3 4 3 4 1 2

1 2 3 4

k k (k k ) k k (k k )
(k k )(k k )

  
 

This does not match with any of the options so probably they have assumed the wrong combina-
tion

C13 = 
1 0

3 0

L L
k L L

2 2k
d /2 d /2


 

= (k1 + k3) 
2

0 L
d



C24 = (k2 + k4) 
2

0 L
d



Ceq = 
13 24

13 24

C C
C C  = 

2
1 3 2 4 0

1 2 3 4

(k k )(k k ) L
(k k k k ) d

  
  

= 
2

0k L
d


k = 
1 3 2 4

1 2 3 4

(k k )(k k )
(k k k k )

 
  

However this is one of the four options.
it must be a "Bonus" logically but of the given options probably they might go with (D)

12. Nr  l s 10 kg ds , d nzO; eku dks , d j Ll h l s Å/okZ/kj  yVdk; k x; k gSA j Ll h ds fdl h fcUnq i j  , d {kSfr t  cy yxkus l s
j Ll h Nr  okys fcUnq i j  45° dks.k l s fopfyr  gks t kr h gSA ; fn yVdk gqvk nzO; eku l kE; koLFkk esa gS r ks yxk; s x; s cy dk
eku gksxk % (fn; k gS g=10 ms-2)
(A) 70 N (B) 200 N (C) 100 N (D)  140 N

Sol. C

at equation

tan45º = 
100
F

F = 100 N
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13. ; ax ds , d f} f>j h mi dj .k esa f>fj a; ksa ds chp nwj h 0.320 mm gSA r j axnS/; Z  = 500 nm dk i zdk' k f>fj Z; ks i j  i M+r k gS

A dks.kh;  i j kl  30 30       esa fn[ kus okyh nhIr  fÝat ks dh l a[ ; k gksxh %

(A) 321 (B) 640 (C) 320 (D) 641
Sol. D

CMd

Pam difference
dsin = n
where d = seperation of slits
 = wave length
n = no. of maximas
0.32 × 10–3 sin 30 = n × 500 × 10–9

n = 320
Hence total no. of maximas observed in angular range –30º is
maximas = 320 + 1 + 320 = 641

14. fn; s x; s , d {k.k] t= 0 i j  nks j sfM; ks/kehZ i nkFkks±] A r Fkk B dh l fØ; r k cj kcj  gSA l e;  t ds i ' pkr ] budh l fØ; r k dk vuqi kr

B

A

R
R  l e;  t ds l kFk e-3t ds vuql kj  ?kVr k gSA ; fn A dh v/kZvk; q ln2 gS] r ks B dh v/kZvk; q gksxh %

(A) 4ln2 (B) 
ln2
2

(C) 
ln2
4

(D) 2ln2

Sol. C
Half life of A = n2

t1/2 = 
n2



A = 1
at t = 0 RA = RB

NAe
–AT

 = NBE
–BT

NA = NB at t = 0

at t = t   
B

A

T
0B

t
A 0

N eR
R N e






 B A t te e   

B – A = 3
B = 3 + A = 4

t1/2 = 
B

n2 n2
4
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15. ewyfcUnq i j  , d i zdk' kh;  r j ax ds l axr  pqEcdh;  {ks=k fuEu gs %
B = B0 [sin(3.14×107)ct + sin(6.28×107)ct] ; fn i zdk' k , d pk¡nh dh IysV] ft l dk dk; Z Qyu 4.7 eV gS] i j
i M+r k gS r ks bl l s mRl ft Zr  QksVksbySDVªkWuksa dh vf/kdr e xfr t  Åt kZ D; k gksxh ?
(fn; k gS % c=3×108ms-1, h = 6.6×10-34 J-s)
(A) 6.82eV (B) 7.72 eV (C) 8.52 eV (D)  12.5 eV

Sol. B
B = B0sin ( × 107C)t + B0sin (2 × 107C)t since there are two EM waves with different frequency,
to get gmaximum kinetic energy we take the photon with higher frequency

B1 = B0sin( × 107C)t  V1 = 
710

C
2



B2 = B0sin(2 × 107C)t  V2 = 107C
where C is speed of light C = 3 × 108 m/s
v2 > v1

So KE of photoelectron will be maximum for photon of higher energy.
v2 = > 107C Hz
hv =  + KEmax

energy of photon
Eph = 6.6 × 10–34 × 107 × 3 × 109

Eph = 6.6 × 3 × 10–19J

= 
19

19

6.6 3 10
1.6 10





 


 eV = 12.375eV

KEmax = Eph – 
= 12.375 – 4.7 = 7.675 eV 7.7 eV

16. G (l koZf=kd xq#Rokd"kZ.k fu; r kad) h (Iykad fu; r kad) r Fkk c (i zdk' k dh xfr ) ds : i  esa l e;  dk l er qY;  l aca/k fuEu esa
fdl ds l ekuqi kr h gksxk \

(A) 
3c

Gh
(B) 3

Gh
c

(C) 
5hc

G
(D) 5

Gh
c

Sol. D

F = 
2

2

GM
R

 G = [M–1L3T–2]

E = hv  h = [ML2T–1]
C = [LT–1]
T GxhyCz

[T] = [M-1L3T-2]x[ML2T-1]y[LT–1]z
[M0L0T1] = [M–x+yL3x + 2y + zT–2x – y – z]
On comparing the powers of M, L, T
 – x + y = 0  x = y
3x + 2y + z = 0  5x + z = 0 ....(i)
– 2x – y – z = 1  3x + z = –1 ....(ii)

On solving (i) & (ii) x = y = 
1
2

, z = – 
5
2

5

Gh
t

C
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17. f=kT; k R ds , d xksys i j  vkos' k for fj r  gS ft l dk vk; r fud vkos' k ?kuRo 
2r

a
2

A
(r) e

r


   l s fn; k t kr k gS t gk¡ A r Fkk a

fu; r kad gSA ; fn bl  vkos' k for j .k dk dqy vkos' k Q gS] r c f=kT; k R dk eku gS %

(A) 
1

a log
Q

1-
2 aA

 
 
 
 
 

(B) 
Q

a log 1
2 aA

 
   (C) 

a Q
 log 1

2 2 aA
 

   (D) 
a 1

 log
Q2 1

2 aA

 
 
 
  

Sol. D

Q = dv


R

2r /a 2
2

0

A
e (4 r dr

r
 


R

2r / a 2
2

0

A
e (4 r dr

r
 


R

2r /a

0

e dr



R

2r / a

0

e
2
a


 
 
 
  
 

=  4A 
a
2

  
   2R /ae 1 

Q = 2aA(1–e2R/a)

R = 
a
2

log
1
Q

1
2 aA

 
 
 
   

18. Ge r Fkk Si ds Mk; ksM] Øe' k%  0.3 V r Fkk 0.7 V i j  l qpkyd gks t kr s gSA fn;  x; s fp=k esa ; fn Ge Mk; ksM ds fl j ksa dks i yV

fn; k t k; s r ks foHko V0 esa i fj or Zu dk eku gksxk % (eku ysa fd Ge Mk; ksM dh Hkat u oksYVr k vR; f/kd gSA)

(A) 0.4 V (B) 0.8 V (C) 0.2 V (D) 0.6 V
Sol. A
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Initially Ge & Si are both forward biased so current will effectivily pass through Ge diode with a
drop of 0.3 V
if "Ge" is revesed then current will flow through "Si" diode hence an effective drop of (0.7 –0.3)
= 0.4 V is observed.

19. 800 nm r j axnS/; Z i j  dk; Z dj r s gq,  , d l apkj  O; oLFkk esa fl Xuy dh dqy L=kksr  vkòfÙk dk ek=k , d i zfr ' kr  cSaM pkSM+kbZ ds

fy,  mi ; ksx dj  l dr s gSA 6 MHz cSaM pkSM+kbZ ds  TV fl Xuyksa okys fdr us pSuyksa dks bl l s l apkfj r  fd; k t k l dr k gS ?

(fn; k gS c = 3×108m/s, h = 6.6×10-34 J–s)
(A) 6.25×105 (B) 4.87×105 (C) 3.86×106 (D) 3.75×106

Sol. A

 f = 
8

14
7

3 10 30
10 Hz

88 10


 



= 3.75 × 1014 Hz
1% of f = 0.0375 × 1014 MHz
= 3.75 × 1012 Hz = 3.75 × 106 MHz

number of channels = 
63.75 10

6


 = 6.25 ×105

 correct answer is (A)

20. ; fn eqDr  vkdk' k esa , d fo| qr  pqEcdh;  r j ax ds fo| qr  {ks=k esa fufgr  Åt kZ (UE) r Fkk pqEcdh;  {ks=k esa fufgr  Åt kZ (UB) gS]

r ks %

(A) B
E

U
U

2
 (B) E BU U (C) UE = UB (D)  UE > UB

Sol. C
Average energy density of magnetic field

uB = 
2
0

0
0

B
,B

2  is maximum value of magetic field.

Average energy density of electric field,

uE = 
2

0 0

2
 

Now, 
2

0 0
0 0

1
CB ,C  

 

UE = 2 20
0C B

2




= 
2

20 0
0 B

0 0 0

B1
B u

2 2


   
  

uE = uB

Since energy density of electric & magnetic field is same, energy associated with equal  volume
will be equal.
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21. , d d.k] ft l dk vkos' k bysDVªkWu ds vkos' k ds l eku gS] 0.5 T pqEcdh;  {+ks=k esa , d 0.5 cm f=kT; k ds òÙkkdkj  i Fk i j  pyr k
gSA ; fn 100 V/m dk fo| qr  {ks=k yxkus i j  ; g d.k , d l h/kh j s[ kk esa pyr k gS] r ks d.k dk nzO; eku gksxk %
(fn; k gS bysDVªkWu dk vkos' k = 1.6×10-19C)
(A) 1.6×10-27kg (B) 2.0×10-24kg (C) 1.6×10-19 kg (D) 9.1×10-31 kg

Sol. B

2mv
qvB

R


mv = qBR ...(i)
Path is straight line it qE = qvB
E = vB ....(ii)
From equation (i) & (ii)

m = 
2qB R

E
m = 2.0 × 10–24 kg

22. nzO; eku 'M' r Fkk yEckbZ '2L' dh , d NM+ dks ml ds e/; fcUnq l s , d r kj  } kj k yVdk; k x; k gSA ; g NM+ ej ksM+ nksyu dj r h
gSA ; fn i zR; sd nzO; eku 'm' ds nks fi .Mksa dks NM+ ds e/; fcUnq l s 'L/2' nwj h i j  nksuks r j Q t ksM+r s gS r ks nksyu dh vkòfÙk 20%
?kV t kr h gSA vuqi kr  m/M dk l fUudV eku gksxk%
(A) 0.17 (B) 0.77 (C) 0.57 (D) 0.37

Sol. D
Frequency of torsonal oscillations is given by

f = 
k

I

f1 = 
2

k

M(2L)
12

f2 = 
22

k

M(2L) L
2m

12 2
   
 

f2 = 0.8 f1

m
0.375

M


23. 2300 V dh , d ' kfDr  l apj .k ykbu , d vi pk; h VªkWl QkWeZj ] ft l ds i zkFkfed dqaMyh esa 4000 Qsj sa gS] dks ' kfDr  i znku dj r h
gSA Vªk¡l QkWeZj  230 V ds fuxZr  foHko i j  ' kfDr  for j .k dj r k gSA ; fn Vªk¡l QkWeZj  dh i zkFkfed dqaMyh esa 5A dh /kkj k gS r Fkk
bl dh n{kr k 90% gS] r ks fuxZr  /kkj k dk eku gksxkA
(A) 35 A (B) 25 A (C) 50 A (D) 45 A

Sol. D

out S S

in P P

P V I
P V I

  

 0.9 = s23 I
230 5




 IS = 45A
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24. , d Js.khc)  i zR; kor hZ i fj i Fk esa , d i zsj d (20 mH), , d l a/kkfj =k (120 F) r Fkk , d i zfr j ks/k (60) yxs gS vkSj  ; g , d
24V/50 Hz ds i zR; kor hZ L=kksr  l s pkfyr  gSA 60 s l e;  esa {kf; r  Åt kZ dk eku gksxk %
(A) 5.17 × 102 J (B) 3.30 × 103 J (C) 5.65 × 102 J (D) 2.26 × 103 J

Sol. A
R = 60 f = 50Hz, = 2f = 100

XC =
1
C

 = 6

1
100 120 10 

XC = 26.52
XL = L = 100 × 20 × 10–3 = 2
XC – xL = 20.24   20
XC – XL = 20

z = 2 2
C LR (x x ) 

z = 20 10

cos = 
R 3
z 10


Pavg = VI cos, I = 
v
z

= 
2v

cos
z



= 8.64 watt
Q = P.t = 8.64 × 60 = 5.18 × 102

25. ukbVªkst u xSl  dh  15 g ek=kk dks , d i k=k esa 27°C i j  j [ kk gSA Å"ek dh og ek=kk] ft l l s xSl  ds v.kqvksa dk oxZ ek/;  ewy

osx nks xquk gks t k; sxk] dk eku gksxk %

[fn; k gS R  = 8.3b J/K mole]
(A) 10 kJ (B) 14 kJ (C) 0.9 kJ (D) 6 kJ

Sol. A
Q = nCVT as as in closed vessel

15 5 R
Q

28 2


   × (4T – T)

Q = 10000 J = 10 kJ

26. fn; s x; s i fj i Fk esa 18 V dh l sy dk vkar fj d i zfr j ks/k ux.;  gSA ; fn R1 = 400 , R3 = 100  r Fkk R4 = 500  gS

vkSj   R4 i j  yxsa , d vkn' kZ oksYVehVj  dk i kB; kad 5 V gS r ks R2 dk eku gksxk%

R3 R4

R2

R1

18V

(A) 300  (B) 550  (C) 450  (D) 230 
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Sol. A

V4 = 5V

i1 = 
4

4

V
R  = 0.01 A

V3 = i1R3 = 1V
V3 + V4 = 6V = V2

V1 + V3 + V4
 = 18V

V1 = 12V

i = 
1

1

V
R  = 0.03 Amp V2 = 6V

R2 = 
2

2

V 6
300

i 0.02
  

27. 50 cm yEckbZ dh [ kqys fl j s dh , d ck¡l qj h l s , d l axhr K f} r h;  l Uukfn /ofu r j axsa mRi Uu dj r k gSA , d O; fDr  d{k ds nwl j s
fl j s l s l axhr K dh r j Q 10 km/h dh xfr  l s nkSM+r k gSA ; fn /ofu dh xfr  330 m/s gS r ks nksM+r s gq; s O; fDr  } kj k l quh
x; h vkòfÙk dk l fUudV eku gksxk %
(A) 666 Hz (B) 333 Hz (C) 500 Hz (D) 753 Hz

Sol. A
Frequency of the sound produced by flute,

f = 
v 2 330

2 660Hz
2 2 0.5

      

Velocity of observer, v0 = 10 ×
5

18
 = 

25
9

m/s

 frequency detected by observer, f' =

0v v
f

v
 

 
 

 f'= 

25 330
9 660

330

  
 
 
  

= 335.56 × 2 = 671.12
 closest answer is (A)
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28. i kuh dh , d Vadh Åi j  l s [ kqyh gq; h gS r Fkk bl esa i kuh dk Lr j  fLFkj  gSA bl dh nhokj  esa mi fLFkr  , d 2cm f=kT; k ds òÙkkdkj
Nsn l s i kuh 0.74 m3/min dh nj  l s cg j gk gSA bl  Nsn ds dsUnz dh i kuh dh l r g l s xgj kbZ dk l fUudV eku
gksxk A
(A) 6.0 m (B) 4.8 m (C) 9.6 m (D) 2.9 m

Sol. B
In flow volume = outflow volume

  40.74
4 10 2gh

60
    

 
74 100

2gh
240





 
740

2gh
24




2gh = 2740 740
( 10)

24 24 10


 
 

 h = 
74 74

2 24 24


 
 h 4.8m

29. nks fcUnq vkos' kksa q1  C10  r Fkk q2 (–25 C) dks x--v{k i j  Øe' k% x = 1 m r Fkk x = 4 m i j  j [ kk x; k gSA y =v{k

i j  fcUnq  y = 3 m i j  fo| qr  {ks=k dk eku (V/m esa) gksxk%

9 2 2

0

1
  9 10 NmC

4
 

   
fn; k gS%

(A)  ĵ27î63   × 102 (B)  ĵ81î81   × 102

(C)  ĵ81î81   × 102 (D)  ĵ27î63   × 102

Sol. D

Let 1 2E & E
 

 are the vaues of electric field due to q1 & q2 respectively magnitude of

E2  = 
2
2

0

q1
4 e r

E2 = 
9 6

2 2

9 10 (25) 10
(4 3 )

  
  V/m

E2 = 9 × 103 V/m
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 3
2 2 2

ˆ ˆE 9 10 (cos i sin j)    


 tan2 = 
3
4

 
3 2

2

4 3ˆ ˆ ˆ ˆE 9 10 i j (72i 54j) 10
5 5
       
 



Magnitude of E1 = 
0

1
4

6

2 2

10 10
(1 3 )




= (9 × 109) × 10  × 10–7

= 9 10  × 102

 2
1 1 1

ˆ ˆE 9 10 10 cos ( i) sin j       


 tan1 = 3

1

3

E1 = 9 × 210 10  1 3ˆ ˆi J
10 10

 
  

 

E1 = 9 × 102 ˆ ˆ ˆ ˆi 3j 9i 27j           102

 1 2E E E 
  

   2ˆ ˆ63i 27j 10 v /m 

 correct answer is (D)

30. , d dkcZu i zfr j ks/k dk dyj  dksM fuEu gSA bl ds i zfr j ks/k dk eku gksxk %

GOY Golden
(A) 6.4 M ± 5% (B) 5.3 M ± 5% (C) 64 k ± 10% (D) 530 k ± 5%

Sol. B

R = 53 × 104  5% = 530 k  5%




