
Ñi;k bu funsZ'kksa dks /;ku ls i<+saA vkidks 5 feuV fo'ks"k :i ls bl dke ds fy, fn;s x;s gSaA

funsZ'k %
A. lkekU;

1. ;g iqfLrdk vkidk iz'ui=k gSA bldh eqgjsa rc rd u rksMsa tc rd fujh{kdksa ds }kjk bldk funsZ'k u fn;k tk;sA
2. iz'ui=k dk dksM (CODE) bl i"̀B ds Å ijh nkfgus dksus vkSj bl iqfLrdk ds fiNys i"̀B ¼i"̀B la[;k 36½ ij Nik gSA
3. dPps dke ds fy, [kkyh i"̀B vkSj [kkyh txg bl iqfLrdk esa gh gSA dPps dke ds fy, dksbZ vfrfjDr dkxt ugha fn;k

t k;sxkA
4. dksjs dkxt] fDyi cksMZ (CLIP BOARD)] ykWx rkfydk] LykbM:y] dSydqysVj] dSejk] lsyQksu] istj vkSj fdlh izdkj

ds bysDVªksfud midj.k ijh{kk d{k esa vuqer ugha gSA
5. iz'uksa ds mÙkj vkSj viuh O;fDrxr tkudkfj;ka ,d nks&Hkkx dkcZu jfgr dkxt] tks vyx ls fn;k tk;sxk] ij Hkjh tk;saxhA

vkidks ;s Hkkx vyx ugha djus gSaA ijh{kk lekIr gksus ds ckn fujh{kd bUgsa vyx djsaxsasA Å ijh i"̀B&e'khu&tk¡P; vkWCtfDVo
jsLikal 'khV ¼vksj-vkj-,l-] ORS½ gS tks fujh{kd }kjk okil ys yh tk;sxhA fupyk i"̀B vki ijh{kk ds ckn vius lkFk ys
tk ldrs gSaA

6. Å ijh ewy i"̀B ds cqycqyksa (BUBBLES) dks dkys ckWy IokbaV dye ls dkyk djsaA bruk ncko Mkysa fd fupys i"̀B ij
fu'kku cu tk;sA

7. vks-vkj-,l- (ORS) ;k bl iqfLrdk esa gsj&Qsj@foÑfr u djsaA
8. bl iqfLrdk dh eqgjsa rksM+us ds i'pkr~ Ñi;k tk¡p ysa vkSj lHkh 60 iz'u vkSj muds mÙkj fodYi Bhd lss i<+s tk ldrs

gSaA lHkh [kaMksa dh 'kq:vkr esa fn;s gq, funsZ'kksa dks /;ku ls i<+saA
B. vksj-vkj-,l (ORS) ds nkfgus Hkkx dk Hkjko

9. vks-vkj-,l ds nkfgus vkSj ck,a Hkkx esa Hkh dksM Nis gq, gSaA
10. tk¡p ysa fd vks-vkj-,l0 vkSj bl iqfLrdk ij ,d gh dksM Nik gqvk gSA ;fn dksM fHkUu gSa rks bl iqfLrdk dks cnyus dh

ek¡x djsaA vks-vkj-,l- esa nh gqbZ fu/kkZfjr txg esa gLrk{kj djds ;g tk¡p djuk Lohdkj djsaA
11. viuk uke] iath;u la[;k vkSj ijh{kk dsUnz dk uke tks vks-vkj-,l- ds nkfgus Hkkx esa fu/kkZfjr txg esa dye ls Hkjsa vkSj

vius gLrk{kj djsaA buesa ls dkbZ Hkh tkudkjh dgh vkSj u fy[ksaA iath;u la[;k ds gj vad ds uhps vuq:i cqycqys
(BUBBLE) dks bl rjg ls dkyk djsa fd fupys i"̀B ij Hkh fu'kku cu tk,A vks-vkj-,l- ds nkfgus Hkkx (R4) esa fn;s
gq, dksM dks Hkh dkyk djsaA

C. iz'ui=k dk izk:i
bl iz'ui=k ds rhu Hkkx ¼HkkSfrd foKku] jlk;u foKku vkSj xf.kr½ gSaA gj Hkkx ds rhu [kaM gSaA

12. [kaM I esa 8 cgqfodYi iz'u gSaA gj iz'u ds pkj mÙkj fodYi (A), (B), (C) vkSj (D) gSa ftuesa ls ,d gh lgh gSA
13. [kaM II esa flíkarksa] iz;ksxksa vkSj vkdM+ksa vkfn dks n'kkZus okys 3 vuqPNsn (PARAGRAPHS) gSaA rhuksa vuqPNsnksa ls lacaf/kr 6

cgqfodYi iz'u gS ftuesa ls gj vuqPNsn ij nks iz'u gSaA gj iz'u ds pkj mÙkj fodYi (A), (B), (C) vkSj (D) gSa ftuesa
ls dsoy ,d lgh gSA

14. [kaM III esa 6 cgqfodYi iz'u gSaA gj iz'u ds pkj mÙkj fodYi (A), (B), (C) vkSj (D) gSa ftuesa ls ,d ;k vf/kd lgh
gSA

D. vadu ;kstuk
15. [kaM I vkSj [kaM II ds gj iz'u esa dsoy lgh mÙkj okys cqycqys (BUBBLE) dks dkyk djus ij 3 vad vkSj dksbZ Hkh cqycqyk

dkyk ugha djus ij 'kwU; (0) vad iznku fd, tk;sxsaA vU; lHkh fLFkfr;ksa esa _ .kkRed ,d (� 1) vad iznku fd;k tk;sxkA
16. [kaM III ds gj iz'u esa dsoy lgh mÙkjksa ¼mÙkj½ okys lHkh cqycqyksa ¼cqycqys½ dks dkyk djus ij 4 vad iznku fd, tk;sxsaA

vU; lHkh fLFkfr;ksa esa 'kwU; (0) vad iznku fd;k tk;sxkA bl [kaM ds iz'uksa esa xyr mÙkj nsus ij dksbZ _ .kkRed vad ugha
fn;s tk;sxsaA

viuk uke vkSj iath;u la[;k bl iqfLrdk ds fiNys i"̀B esa fn;s x;s LFkku esa fy[ksa vkSj vius gLrk{kj djsaA
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Hkkx - I : HkkSfrd foKku

[k.M - I : ,dy lgh mÙkj izdkj

bl [k.M esa 8 cgqfodYi iz'u gSA gj iz'u ds pkj mÙkj fodYi (A), (B), (C) vkSj (D) gS] ftuesa ls ,d gh lgh gSA

1. fp=k esa n'kk;s vuqlkj ,d ywi x-y ry eas gS vkSj mlesa /kkjk I cg jgh gSA

,dk¡d&lfn'k k�  i"̀B ds yEcor~ ckgj dh vksj gSA ywi dk pqEcdh; vk?kw.kZ gSA

(A) k�a2
 (B) k�a1

2
2













(C) k�a1
2

2












 (D) k�a)12( 2

Ans. (B)

Sol. {ks=kQy Area = a2 + 
2
2
a

4

2













= a2 + 
2
a2


A = 






 


2
1  a2 k�

Ans. (B)

2. iryh pknj ls cus ,dleku csyukdkj dks'k (shell) ds nksuksa fljs can gSaA mlesa vkaf'kd :i ls ikuh Hkjk gSA ;g dks'k

vk/kh&Mwch voLFkk esa ikuh esa Å /okZ/kj (vertically) rSj jgk gSA ftl inkFkZ ls dks'k fufeZr gS mldk ?kuRo ikuh dh rqyuk

esa 
c
  gSA lgh izdFku pqusaA

(A) dks'k vk/ks ls vf/kd Hkjk gS] ;fn 
c
  0.5 ls de gSA

(B) dks'k vk/ks ls vf/kd Hkjk gS] ;fn 
c
 1.0 ls vf/kd gSA

(C) dks'k vk/kk Hkjk gS] ;fn 
c
  0.5 ls vf/kd gSA

(D) dks'k vk/ks ls de Hkjk gS] ;fn 
c
 0.5 ls de gSA

Ans. (A)
Sol.

dks'k dk ckgjh vk;ru V
0 
gSA

dks'k dk vkUrfjd vk;ru V
i 
gSA

dks'k ds vUnj Hkjs gq;s ty dk vk;ru v gSA.

 1Vg + 
C
 (V

0
 � V

i
)g = 

2

V1 0 g [lkE;koLFkk]

V +
C
 (V

0
 � V

i
) = 

2

V0
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
C
 (V

0
 � V

i
) = 

2

V0  � V


C
 = 

i0

0

VV

V
2

V





if 
C
 < 

2
1


i0

0

VV

V
2

V




 < 

2
1

2

V0  � V < 
2

V0  � 
2
Vi

�V < �
2
Vi

V > 
2
Vi

so (A)

3. ,d vlhfer yEckbZ ds [kks[kys (hollow) pkyd -csyu dh vkarfjd &f=kT;k R/2 vkSj ckgjh&f=kT;k R gSA bldh yEckbZ dh

fn'kk esa ,dleku /kkjk ?kuRo gSA blds pqEcdh;&{ks=k dk eku |B|


v{k ls f=kT;h; nwjh r ds lkFk ftl izdkj cnyrk gS mldk

loksZÙke o.kZu fdl xzkQ esa gS ?

(A)  (B) 

(C) (D)    

Ans. (D)
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Sol.

Case-I x < 
2
R

|B| = 0

Case-II Rx
2
R



Id.B 0 



|B| 2x = 
0
 J

2
R

x
2

2
























|B| = 
















4
R

x
x2

J 2
20

Case-III x > R

 



d.B = 
0
 I

|B| 2x = 
0
 J

2
R

R
2

2
























|B| = 
x2

J0  
2
3

 R2

|B| = 
x8

JR3 2
0

so
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4. ,d fMLd vius dsUæ O ij ,d leku dks.kh; pky  ls ?kwe jgh gSA blds O;kl ds ,d rjQ vkPNkfnr o nwljh rjQ

vu&vkPNkfnr  {ks=k gSa ¼fp=k nsf[k,½A tc fMLd fp=k esa n'kkZ;h xbZ voLFkk esa gS rc nks dadM+ P vkSj Q ,d gh le; ij

y-z ry esa R dh rjQ ,d dks.k ij iz{ksfir fd;s tkrs gSaA nksuksa dk osx fMLd ds lkis{k cjkcj gSA ekusa fd

(i) fMLd ds 
8
1
 pDdj dkVus ls igys dadM+ fMLd ij okil vk fxjrs gSa] (ii) mudk ijkl fMLd dh f=kT;k ds vk/ks ls de

gS] vkSj (iii)  ogh cuk jgrk gSA rc

(A) P vkPNkfnr {ks=k esa fxjsxk; vkSj Q vu&vkPNkfnr {ks=k esa

(B) P vuvkPNkfnr {ks=k esa fxjsxk ; vkSj Q vkPNkfnr {ks=k esa

(C) P vkSj Q nksuksa vu&vkPNkfnr {ks=k esa fxjsaxs

(D) P vkSj Q nksuksa vkPNkfnr {ks=k esa fxjsaxs

Ans. (C) IIT Answer C or D

Sol.

P vkSj O ds chp dh nwjh igys ?kV jgh gS] fQj c<+ jgh gSA blfy, dks.kh; osx igys c<+sxk fQj ?kVsxkA blfy, P ds }kjk

r; fd;k x;k dks.k pdrh ds }kjk r; fd;s x;s dks.k ls vf/kd gksxkA blfy, P vuk{kkfnr {ks=k esa fxjsxkA

Q vkSj O ds chp dh nwjh ges'kk c<+ jgh gSA blfy, Q dk dks.kh; osx ges'k ?kVrk jgsxkA

blfy, Q ds }kjk r; fd;k x;k dks.k pdrh ds }kjk r; fd;s x;s dks.k ls de gksxkA blfy, Q vuk{kkfnr {ks=k esa fxjsxkA
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5. ,d Nk=k vuquknh LrEHk dk iz;ksx dj jgk gSA LrEHk&uyh dk O;kl 4 cm vkSj Lofj=k&f}Hkqt dh vkof̀Ùk 512 Hz gSA ok;q

dk rkieku 38°C gS vkSj mlesa /ofu dh pky 336 m/s gSA ehVj&Ldsy dk 'kwU; LrEHk&uyh ds Å ijh fljs ds Bhd lkeus

gSA izFke vuqukn dh voLFkk esa LrEHk&uyh esa ikuh ds Lrj dk ikB~;kad gS A

(A) 14.0 (B) 15.2 (C) 16.4 (D) 17.6

Ans. (B)

Sol. )e(4
V


 = f

  + e = 
f4

V

  = e
f4

V


here ;gkW e = (0.6)r = (0.6) (2) = 1.2 cm

so  = 
5124
10336 2




�1.2 = 15.2 cm

6. fn;s x;s ifjiFk esa 4f  ds la/kkfj=k dh Å ijh IysV ij +80 C vkos'k fn;k tkrk gSA rc fLFkj voLFkk esa] 3F la/kkfj=k dh

Å ijh IysV ij vkos'k gksxk

(A) +32 C (B) +40 C

(C) +48 C (D) +80 C

Ans. (C)

Sol. q
3
 = 

32

3

CC

C


.Q

q
3
 = 

23
3


 × 80 = 
5
3

 × 80

= 48 C
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7. leku f=kT;k R okyh nks ,dleku fMLd viuh /kqjh ij ,d leku o fLFkj dks.kh; pky  ls foijhr fn'kk esa ?kwe jgh gSaA

fMLd ,d gh {kSfrt ry esa gSaA le; t = 0 ij fcUnq P vkSj Q fp=k esa n'kkZ;s vuqlkj vkeus&lkeus gSaA fcUnq P vkSj fcUnq

Q dh vkisf{kd pky v
r
 dks ,d vkorZudky (T)  esa ns[ksaA rc v

r
 dk le; ds lkFk ifjorZu dk fdl xzkQ esa loksZÙke o.kZu

gS \

(A) (B) 

(C) (D) 

Ans. (A)

Sol.

v
r
 = |2 v sin )|

= |2v sin t)|
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8. ,d jcj ds xqCckjs esa nks eksy vkn'kZ ghfy;e xSl 30° C ij gSA xqCckjk iwjh rjg QSy ldrk gS  vkSj mlesa QSyus essa dksbZ

Å tkZ [kpZ ugha gksrh] ,slk eku ysaA xqCckjs esa xSl dk rkieku /khjs&/khjs 35°C dj fn;k tkrk gS] rc mldk rkieku c<+kus

esa [kpZ gqbZ Å "ek yxHkx fdruh gS \ (R = 8.31 J/mol.K ysa½

(A) 62J (B) 104 J (C) 124 J (D) 208 J

Ans. (D)

Sol. Q = nC
P
 T

= 2 







RR

2
f

 T

= 2 







RR

2
3

 × 5

= 2 × 
2
5

 × 8.31 × 5

= 208 J

[k.M - II : vuqPNsn izdkj
bl [k.M esas 3 vuqPNsnksa (Paragraphs) ls lEcfU/kr 6 cgqfodYi iz'u gSaA ftu esa ls vuqPNsn ij nks iz'u gSaA gj iz'u

ds pkj mÙkj fodYi (A), (B), (C) vkSj (D) gS] ftuesa ls dsoy ,d lgh gSA

iz'u 9 ls 10 ds fy, vuqPNsn

1900 ds vklikl gqbZ [kkst ds vuqlkj  - {k; izØe okLro esa U;wVkWu (n)dk {k; gksrk gSA iz;ksx'kkyk esa ik;k x;k gS fd

U;wVkWu ds {k; gksus ij izksVkWu (p) rFkk ,d bysDVªkWu ( e ) tfur gksrs gSA blfy;s] U;wVkWu {k; dks f}&fiaMh {k;&izØe ekudj]

lS)kafrd x.kuk ls ;g fl) fd;k x;k fd bysDVªkWu dh xfrt Å tkZ dk eku fLFkj jguk pkfg,A ysfdu iz;ksxksa us fn[kk;k

fd bysDVªkWu dh xfrt Å tkZ ds eku dk larr LisDVªe gksrk gSA f=k&fiaMh {k; izØe ekudj] vFkkZr n  p + e + e ,1930

ds vklikl Pauli us bysDVªkWu dk ns[kk x;k Å tkZ LisDVªe le>k;kA izfr&U;wfVªuksa ( e ) dks nzO;eku jfgr o ux.; Å tkZ

dk eku dj vkSj U;wVªkWu dks fLFkj eku dj ] laosx o Å tkZ laj{k.k ds fu;e x.kuk esa yxk;sa x;s ftlls bysDVkWu dh vf/kdre

xfrt Å tkZ dks 0.8 × 106 eV vkadk x;kA izksVkWu dh xfrt Å tkZ dsoy izfr{ksi Å tkZ gSA

9. izfr U;wVªhuksa dh vf/kdre Å tkZ gSA

(A)  'kwU; (B) 0.8 × 106eV ls cgqr de

(B) yxHkx 0.8 × 106eV (D) 0.8 × 106eV ls cgqr vf/kd

Ans. (C)

Sol. KE
max

 of �

Q = 0.8 × 106 eV


  KEKEKEP  = Q

KE
P
 ¼yxHkx 'kwU; gksxk½

tc 0KE 

rc QKE 


 � KE
P 
 Q
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10. ;fn izfr U;wfVªuksa dk nzO;eku 'kwU; u gksdj] 3eV/c2 gks] ¼tgk¡ c, izdk'k dh xfr gS½rc bysDVªkWu dh xfrt Å tkZ] K, dk

ijkl  gksxk

(A) 0  K  0.8 × 106 eV (B)  0  K  0.8 × 106 eV

(C) 3.0eV  K  0.8 × 106 eV (D)  0  K  0.8 × 106 eV

Ans. (D)

Sol. 
  KEKEQKEO P

QKEO  

iz'u 11 ls 12 ds fy, vuqPNsn

vf/kdrj inkFkksZa dk virorZukad n>1  gksrk gSA blfy;s tc dksbZ izdk'k fdj.k ok;q ls fdlh izkd f̀rd inkFkZ esa izos'k djrh

gS rc] Snell's fu;e
1

2

2

1

n
n

sin
sin





 ds vuqlkj] viofrZr fdj.k vfHkyac dh rjQ >qdrh gSA ysfdu ;g dHkh Hkh vfHkyac ds

vkifrr fdj.k okys vksj ls ckgj ugha fudyrh A fo|qr&pqEcdRo ds vuqlkj]fdlh ek/;e dk viorZukad rrv
c

n 







 gksrk

gS] tgk¡ c fo|qr &pqEcdh; rjaxksa dh fuokZr esa pky rFkk v  mudh ek/;e esa pky gS] 
r
 o 

r
 Øe'k% ek/;e dh lkis{k

fo|qr'khyrk o pqacd'khyrk gSA vke inkFkksZa esa 
r
 o 

r
  nksuksa /kukRed gksrs gS] vFkkZr ek/;e dk n /kukRed gSA tc 

r
 o 

r

nksuksa _ .kkRed gksa rc gesa n dk _ .kkRed oxZewy ysuk gksxkA ,Sls _ .kkRed n okys inkFkZ vc vizkd f̀rd :i esa rS;kj fd;s

tk ldrs gSA vkSj mUgsa eSVk inkFkZ  (meta-material) dgrs gSaA os fcYdqy vyx rjg dk izdkf'kd xq.k/keZ n'kkZrs gSa] ijUrq

HkkSfrd fu;eksa dk mYy?kau ugha djrs gSA pw¡fd n _ .kkRed gS] vifjofrZr izdk'k dh pyus dh fn'kk esa ifjorZu gksrk gSA rFkkfi

vke inkFkksZa dh rjg bu eSVk&inkFkksZa esa Hkh viorZu ij izdk'k dh vkof̀Ùk ugha cnyrhA

11. lgh dFku pqusaA

(A)  eSVk&inkFkZ esa izdk'k dh xfr |n|cv  gS

(B)  eSVk&inkFkZ esa izdk'k dh xfr |n|
c

v  gS

(C)  eSVk&inkFkZ esa izdk'k dh xfr v = c gS

(D)  eSVk&inkFkZ esa izdk'k dh rajxnS/;Z (
m
) dks  

m 
=  

air
|n| }kjk n'kkZ ldrs gSA tgk¡ 

air 
 ok;q esa izdk'k dh rjaxnS/;Z gSA

Ans. (B)

Sol. n = 
v
c

esVk inkFkZ ds fy,

v = |n|
c
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12. ok;q (air) ls eSVk inkFkZ ij vkifrr izdk'k-fdj.k ds fy;s mi;qDr fdj.k-fp=k gS

(A) (B) 

(C) (D) 

Ans. (C)

Sol. (C) esVk inkFkZ dk viorZukad _ .kkRed gSA

 (C) sin 
2
 = 1

2

1 sin
n
n

  n
2
 _ .kkRed

 
2
 _ .kkRed
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iz'u 13 ls 14 ds fy, vuqPNsn

O;kid :i ls fdlh n<̀+ fi.M dh xfr dks ge nks vyx&vyx xfr;ksa ds la;qDr :i esa ns[k ldrs gSa % (i) mlds lagfr&dsUæ

dh fdlh v{k ds ifjr% xfr] vkSj (ii) mlds lagfr&dsUæ ls xqtjus okys fdlh rkR{kf.kd&v{k ds ifjr% mldh xfrA ;g

vko';d ugha gS fd nksuksa v{k fLFkj gksaA mnkgj.k ds fy, ge {kSfrt ry esa j[kh ,d leku fMLd dks ysrs gSa tks viuh  ifjf/

k ij ij ,d æO;eku jfgr NM+ ls n<̀+rk ls tqM+h gS ¼fp=k nsf[k;s½A ;g fMLd&NM+ fudk; mn~xe ds ifjr%  dks.kh; pky

ls ?k"kZ.k&jfgr {kSfrt ry esa ?kwe jgk gSA rc fdlh Hkh {k.k fMLd dh xfr dks nks fHkUu xfr;ksa ds v/;kjksi.k ds :i esa ns[k

ldrs gSa (i) fMLd ds lagfr dsUæ dk z- v{k ds lkis{k ?kw.kZu] vkSj (ii) fMLd dk vius lagfr dsUæ ls xqtj jgs Å /okZ/kj

rkR{kf.kd&v{k ij ?kw.kZu ¼tks fd fcUnqvksa P vkSj Q ds vkil esa LFkku cnyus ds :i esa fn[krk gS ½A bl mnkgj.k esa bu

nksuksa ?kw.kZuksa dh dks.kh; pky  gSA

vc fp=k esa n'kkZ;s x;s mlh izdkj ds fudk; ds nks fHkUu Lo:iksa (cases) ij /;ku nsaA Case (a) : fMLd dk i"̀B

Å /okZ/kj gS vkSj x-z ry ds lekarj gS ; Case (b) : fMLd dk i"̀B x-y ry esa 45° dks.k cukrk gS ,oa mldk {kSfrt O;kl

x�v{k  ds lekarj gSA nksuksa cases esa fMLd fcUnq P ij tfM+r gS rFkk ;g fudk; z- v{k ds ifjr%  dks.kh; pky ls ?kw.kZu

djrk gSA

13. rkR{kf.kd&v{k ¼tks lagfr&dsUæ ls xqtj jgk gS½ ds ifjr% ?kw.kZu dh dks.kh; pky ds ckjs esa dkSu lk izdFku lgh gS \

(A) nksuksa cases  ds fy;s ;g 2  gSA

(B) Case (a) ds fy;s ;g  gS ; Case (b) ds fy;s ;g 
2


 gSA

(C) Case (a) ds fy;s ;g  gS ; Case (b) ds fy;s ;g 2  gSA

(D) nksuksa cases ds fy;s ;g  gSA

Ans. (D)
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14. rkR{kf.kd&v{k ¼tks lagfr&dsUæ ls xqtj jgk gS½ ds ckjs esa dkSu lk izdFku lgh gS \

(A) ;g nksuksa cases ds fy;s Å /okZ/kj gSA

(B)  Case (a) ds fy;s Å /okZ/kj gS ; Case (b) ds fy;s x-z ry ls 45° dks.k ij ,oa fMLd ds i"̀B esa gSA

(C) Case (a) ds fy;s {kSfrt gS ; Case (b) ds fy;s x-z ry ls 45° dks.k ij ,oa fMLd&i"̀B ds yEcor~ gSA

(D) Case (a) ds fy;s Å /okZ/kj gS ; Case (b) ds fy;s x-z ry ls 45° dks.k ij ,oa fMLd&i"̀B ds yEcor gSA

Ans. (A)

[k.M - III : cgqy lgh mÙkj izdkj
bl [k.M esa 6 cgqfodYi iz'u gSaA gj iz'u ds pkj mÙkj fodYi (A), (B), (C) vkSj (D) gS] ftuesa ls ,d ;k vf/kd lgh gSA

15. leku æO;eku vkSj leku f=kT;k ds nks Bksl csyu P vkSj Q ,d tM+ vkur ry ij leku Å ¡pkbZ ls ,d gh le; yq<+duk

'kq: djrs gSaA csyu P dk vf/kdre æO;eku mldh lrg dh vksj dsfUær gS vkSj csyu Q dk vf/kdre æO;eku mlds v{k

dh vksj dsfUær gSA rc dkSu izdFku lgh gS@gSa \

(A) nksuksa csyu ,d lkFk tehu ij igq¡psaxsA

(B) csyu P dk js[kh; Roj.k csyu Q ls T;knk gSA

(C) nksuksa csyu tehu ij leku LFkkukarj.k xfrt&Å tkZ ds lkFk igq¡prs gSaA

(D) csyu Q tehu ij T;knk dks.kh;&xfr ls igq¡prk gSA

Ans. (D)

Sol. I
P
 > I

Q

a
P
 = 2

P mRI

sing





a
Q
 = 2

Q mRI

sing





a
P
 < a

Q
  V = u + at  t  

a
1

t 
P
 > t

Q

V2 = u2 + 2as  v  a  V
P
 < V

Q

LFkkUrfjr xfrt Å tkZ K.E. = 
2
1

mV2  TR KE
P
 < TR KE

Q

V = R V 
P
 < 

Q

Ans. (D)
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16. ,d vlhfer yEckbZ ds rkj esa /kkjk izokfgr gSA ;g rkj ,d oÙ̀kh; rkj ywi ds O;kl ij fcuk mlls laidZ fd;s j[kh gSA

rc lgh izdFku gS@gSa

(A) ;fn /kkjk vifjofrZr gS rks ywi esa izsfjr foHkokurj (emf) 'kwU; gSA

(B)  ;fn /kkjk vifjofrZr gS rks ywi esa izsfjr foHkokurj (emf) ifjfer gSA

(C)  ;fn /kkjk ,dleku nj ls ?kV jgh gSA rks izsfjr foHkokurj (emf) 'kwU; gSA

(D)  ;fn /kkjk ,dleku nj ls ?kV jgh gSA rks izsfjr foHkokurj (emf) ifjfer gSA

Ans. (A,C)

Sol.

()
loop

 = 0 lHkh fLFkfr;ksa ds fy,

vr% izsfjr fo|qr okgd cy  = 0

17. fn;s x;s ifjiFk esa AC L=kksr dk  = 100 rad/s gSA izsjd rFkk la/kkfjr ekudj fodYi (fodYiksa) dk lgh pquko djsa

(A ) ifjiFk esa /kkjk I = 0.3 A gSA

(B ) ifjiFk esa /kkjk I = 0.3 2  A  gSA

(C ) 100  izfrjks/k ds ikj oksYVst 10 2  V gSA

(D ) 50  izfrjks/k ds ikj oksYVst 10 V gSA

Ans. (A,C or C)

Sol. C = 100 F, 
C
1


 = 
)10100()100(

1
6



X
C
 = 100 , X

L
 =  L = (100) (.5) = 50 

Z
1
 = 22

C 100x   = 100 2

Z
2
 = 22

L 50x   = 22 5050 

= 50 2

 = 220 sin t

i
1
 = 

2100

220
 sin (t + /4)
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i
1
 = 

5
1

 sin (t + /4)

I
2
 = 

250

220
 sin (t � /4)

I = 22 )4(.)2(. 

= (.2) 41

= 
5
1

 5  = 
5

1

(I)
rms

 = 
52

1
 = 

10

1
 = 

10
10

A3.0

(V
100

)
rms

 = (I
1
)

rms
) × 100

= 











2

2.0
× 100 = 

2

20

= 10 2  V

V
50

)
rms

 = 











2

4.0
 × 50

= 
2

20
 = 10 2  V

D;ksafd 
rms

   0.3 A  gS blfy, A dks lgh Hkh ekuk tk ldrk vkSj xyr Hkh ekuk tk ldrk gSA

18. L Hkqtk o O dsUnz okys ,d leckgq "kV~Hkqt ds dksuksa ij 6 fcUnq&vkos'k fp=k esa n'kkZ;s vuq:i j[ks gSA 2
0 L

q
4

1
K


  dks ekudj

fu/kkZfjr djsa fd dkSu izdFku lgh gS@gSa

(A)  O ij fo|qr {ks=k 6K o OD  fn'kk esa gSSA (B) O ij foHko 'kwU; gSA

(C) ykbu PR  ij lc txg foHko leku gSA (D)  ykbu ST ij lc txg foHko leku gSA

Ans. (A,B,C)



RESONANCE Page #  15

Sol.

E
0
 = 6 K (along OD)

V
0
 = 0

PR js[kk ds vuqfn'k foHko 'kwU; gSA
Ans. (A), (B), (C)

19. nks xksyh; xzg P vkSj Q  dk ?kuRo  ,dleku o cjkcj gS] nzO;eku M
P
 vkSj M

Q
  gS] vkSj lrg dk {ks=kQy Øe'k% A vkSj

4A  gSA ,d xksyh; Xkzg R dk Hkh ?kuRo  ,dleku gS vkSj nzO;eku (M
P
+M

Q
) gSA Xkzgksa P,Q  vkSj R ls iyk;u osx Øe'k%

V
P
 , V

Q 
vkSj V

R 
gSA rc

(A) V
Q
 > V

R
 > V

P
(B) V

R
 > V

Q
 > V

P
(C) V

R
/V

P
 = 3 (D) V

P
 /V

Q
 = 

2
1

Ans. (B,D)

Sol. V
es

 = 
R
GM2

 = 
R

R
3
4

.G.2 3


 = 
3
G4 

 R

V
es

  R

i"̀Bh; {ks=kQy  P = A = 4R
P

2

i"̀Bh; {ks=kQy  Q = 4A = 4 R
Q

2

 R
Q
 = 2R

p

R dk nzO;eku  is M
R
 = M

P
 + M

Q

3
RR

3
4
  = 

3
PR

3
4
  + 

3
QR

3
4


 R
R

3 = R
P

3 + R
Q

3

= 9R
P

3

R
R
 = 91/3 R

P
  R

R
 > R

Q
 > R

P

blfy, V
R
 > V

Q
 > V

P

P

R

V
V

 = 91/3   rFkk  
Q

P

V
V

 = 
2
1
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20. fp=k esa fn[kk;s fudk; ds fgLls gSa % (i) 3R ckgjh&f=kT;k dh fjax] tks {kSfrt lrg ij  dks.kh; pky ls nf{k.kkorZ fcuk fQlys

yq<+d jgh gS] vkSj (ii) 2R f=kT;k dh Hkhrjh fMLd tks /2 dks.kh; pky ;s okekorZ ?kwe jgh gSA ?k"kZ.k &jfgr ckWy&fc;fjax

¼xksfy;k¡½ fjx vkSj fMLd dks ,d nwljs ls vyx j[krs gSaA fudk; x-z ry esa gSA Hkhrjh fMLd ij fcUnq P mn~xe ls R nwjh

ij gS vkSj OP {kSfrt ls 30° dk dks.k cukrk gSA rc {kSfrt lrg ds lkis{k

(A) fcUnq O dk js[kh; osx i�R3   gSA (B) fcUnq P dk js[kh; osx k�R
4
3

i�R
4
11

  gSA

(C) fcUnq P  dk js[kh; osx  k�R
4
3

i�R
4

13
 (D) fcUnq P dk js[kh; osx k�R

4
1

i�R
4
3

3 













 gSA

Ans. (A,B)

Sol. V
0
 = 3R i�

V
P
 (3R � 

2
R

 cos 60º) i�  + 
2
R

 sin 60 j�

= i�
4

R3
i�

4
R11 




Ans. (A,B)
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Hkkx - II : jlk;u foKku

[k.M - I : ,dy lgh mÙkj izdkj

bl [k.M esa 8 cgqfodYi iz'u gSA gj iz'u ds pkj mÙkj fodYi (A), (B), (C) vkSj (D) gS] ftuesa ls ,d gh lgh gSA

21. NiCl
2
 {P (C

2
H

5
)

2
 } (C

6
H

5
)}

2
 rki vkfJr pqEcdh; O;ogkj ¼vuqpqEcdh; (paramagnetic) / izfrpqEcdh; (diamagnetic)

fn[kkrk gSA NI2+ dh vuqpqEcdh; vkSj izfrpqEcdh; voLFkk esa milgla;kstu T;kfefr;k¡ (coordination gemetries) Øe'k%
(A) prq"Qydh; (tetrahedral) vkSj prq"Qydh; (tetrahedral) gSA
(B) oxZ leryh; ( square planar) vkSj oxZ leryh; (square planar) gSA
(C) prq"Qydh; (tetrahedral) vkSj oxZ leryh; (square planar) gSA
(D) oxZ leryh; (square planar) vkSj prq"Qydh; (tetrahedral)  gSA

Ans. (C)

Sol. [NiCl
2
 {PEt

2
Ph}], esa Ni2+ dk bysDVªkfud foU;kl fuEu gSa %]

Ni2+ = [Ar] 3d84s0

mPp pØ.k voLFkk esa, ;g vuqpqEcdh;] sp3 ladfjr] prq"Qydh; gksrk gSA

U;wu pØ.k voLFkk esa ;g izfrpqEcdh;] dsp2 ladfjr] oxkZdkj leryh; gksrk gSA

22. tyh; NaOH vkSj 'ors QkWLQksjl  (white phosphorus) ds lkFk vfHkfØ;k eas QkWLQhu (phosphine) vkSj ,d nwljk QkWLQksjl
;qDr ;kSfxd curs gSA vfHkfØ;k izdkj ( reaction type) QkWLQksjl dh vkWDlhdj.k fLFkfr (oxidation state) QkWLQhu esa vkSj
nwljs QkWLQksjl ;qDr ;kSfxd esa Øe'k%
(A) vi;ksipu vfHkfØ;k (redox reaction) ; � 3 vkSj �5 gSaA
(B) vi;kspu vfHkfØ;k (redox reaction) ; 3 vkSj +5 gSaA
(C) vlekuqikrh vfHkfØ;k (disproportionation reaction) ; � 3 vkSj  + 5 gSaA
(D) vlkeuqikru vfHkfØ;k (disproportionation reaction); � 3 vkSj  + 3 gSaA

Ans. (C)

Sol.

Na
3
PO

4
 rFkk PH

3
 esa QkWLQksjl dh vkWDlhdj.k voLFkk +5 rFkk �3 Øe'k% gSaA ;g fo"kekuqikru vfHkfØ;k gSA

23. vtZsUVkbV v;Ld (argenite ore ) ls pk¡nhds lk;ukbM fu"d"kZ.k izØe es iz;ksx fd;s tkus okys vkWDlhdkjd o vipk;d
deZd (oxidizing and reducing agents) Øe'k% gSA
(A) O

2
 vkSj CO (B) O

2
 vkSj ;'knjt  (Zn dust )

(C) HNO
3
 vkSj (Zn dust ) (D) HNO

3
 vkSj CO

Ans. (B)

Sol. flYoj ds fu"d"kZ.k esa Ag
2
S dk ok;q dh mifLFkfr esa KCN ds lkFk fu{kkyu (leached) fd;k tkrk gSA

Ag
2
S + NaCN + O

2
  Na [Ag(CN)

2
] + Na

2
S

2
O

3

bl izdkj O
2
 vkWDlhdkjd gSA

2Ag(CN)
2
� + Zn   [Zn(CN)

4
]2� + 2Ag 
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24. ean fLFkfr (mild condition) esa] lcls vf/kd ljyrk ls fodkcksZfDlydj.k (decarboxylation) gksus okyk ;kSfxd fuEu gSA

(A) (B) 

(C) (D) 

Ans. (B)
Sol. fodkWcksZDlhyhdj.k esa -dkcZu � vkos'k xzfgr djrk gSA tc Hkh � vkos'k LFkk;hRo izkIr djrk gS] fodkWcksZDlhyhdj.k ljy

gks tkrk gSA (B) esa ;g C = O ds � ,oa �m ls LFkk;h gksrk gS tks fn, x, fodYiksa esa loksZÙke gSA

25. fn, gq, mikÙk dk iz;ksx dj] C
2
H

2
 esa ,d CC caèk dh cgqvkcUèk Å tkZ (multiple bond energy ; kJ mol�1) dk ifjdyu

dhft,A og Å tkZ fuEu gS (C�H caèk dh cUèku Å tkZ 350 kJ mol�1 ysa)
2C(s) + H

2
(g)  C

2
H

2
(g) H = 225 kJ mol�1

2C(s)  2C (g) H = 1410 kJ mol�1

H
2
(g)  2H(g) H = 330 kJ mol�1

(A) 1165 (B) 837 (C) 865 (D) 815
Ans. (D)

Sol.

 H = +1410 + 330 � (350 × 2) � 
CC 

= + 225
 

CC
 = 1740 � 700 � 225 = + 815 KJ/mol.

26. XeO
2
F

2 
v.kq dk vkdkj fuEu gSA

(A) f=kleurk{k f}fijSfeMh (trigonal bipyramidal) (B) oxZ leryh; (square plannar)

(C) prq"Qydh; (tetrahedral) (D) <Sdqyh ;k ofyroxZ (see-saw)
Ans. (D)
Sol. XeO

2
F

2
 f=kdks.kh; f}fijkfeMh; T;kferh; j[krk gSSA fuj{kh; fLFkfr ij ,dkdh bysDVªkWu ;qXe mifLFkr gksus ds dkj.k lh&lkW

vkÑfr gksrh gSA
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27. nh xbZ fØ;k vuqØe esa eq[; mRikn H D;k gS

CH
3
�CH

2
�CO�CH

3
 

CN G
ekÅ "
  42SOH%95

H

(A) (B)

(C) (D)

Ans. (A)

Sol.  
HCN

�CN
    


  42SOH%95

 

28. ,d vok"i'khy fo|qr vui/kj; (non-volatile non-electrolyte) foys; ds  2.5 g dks  100 g  ikuh esa ?kksyus ls cus ruq
foy;u ds fy,] ikuh ds DoFkukad (boiling point) dks mUu;u , 1 atm ij 2ºC ls gksrk gSA foys; dh lkUnzrk dks foyk;d
dh lkUnzrk ls cgqr de ekurs gq, foy;u dk ok"i nkc (vapour pressure mm of Hg) fuEu gS ( K

b
 = 0.76 K kg mol�1 ysa)

(A) 724 (B) 740 (C) 736 (D)718

Ans. (A)
Sol. T

b
 = 2ºC ; m

a
 = 2.5 g

m
solvent

 = 100 g
K

b
 = 0.76 K. kg. mol�1

P
solution

 = ?
T

b
 = K

b
 × m

2 = 0.76 × m   m = 
76.0
2

P
PP0


 = m × MM × 10�3   

P
P760 

 = 
76.0
2

× 18 × 10�3

760 � P = P
760
36

  760 = P
760
796

   P = 760 








760
796

 torr = 725.6 torr   724 torr
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[k.M - II : vuqPNsn izdkj
bl [k.M esas 3 vuqPNsnksa (Paragraphs) ls lEcfU/kr 6 cgqfodYi iz'u gSaA ftu esa ls vuqPNsn ij nks iz'u gSaA gj iz'u
ds pkj mÙkj fodYi (A), (B), (C) vkSj (D) gS] ftuesa ls dsoy ,d lgh gSA

iz'u 29  ls 30 ds fy, vuqPNsn

fn;k gqvk fo|qr jklk;fud lsy ,d lkanzrk lsy gSA
M|M2+ ¼ ,d vYifoys; yo.k dk larÌr foy;u MX

2
)|| M2+ (0.001 mol dm�3) |M

bldk lsyfoHko  (emf) nksuksa bySDVªksMksa M2+ vk;u dh lkanzrk ij fuHkZj gSA bl lsy dk emf 298 K  rki ij 0.059 V gSA

29. fn;s x, lkanzrk lsy ds mikr (data) ds vk/kkj ij MX
2
 ds foys;rk xq.kuQy  (K

sp
 ; mol3 dm�9) dk 298 K ij eku D;k

gS\ (2.303× R × 298/F = 0.059 V ysa )
(A) 1 × 10�15 (B) 4 × 10�15 (C) 1 × 10� 12 (D) 4 × 10�12

Ans. (B)
Sol. M|M2+ (aq) || M2+ (aq) | M

     0.001 M

,uksM : M  M2+ (aq) + 2e�

dSFkksM : M2+  (aq) + 2e�  M
____________________________
M2+ (aq)

c
  M2+ (aq)

a

E
cell

 = 0 � 


















3
a

2

10

)aq(M
log

2
059.0

0.059 = 



















3
a

2

10

)aq(M
log

2
059.0

� 2 = 


















3
a

2

10

)aq(M
log

10�2 × 10�3 = M2+ (aq)
a
 = foys;rk = s

K
sp

 = 4s3 = 4 × (10�5)3 = 4 × 10�15

30. fn, x, lsy ds fy, G (kJ mol�1) dk eku D;k gS\ (1F = 96500 C mol�1 ysa )
(A) � 5.7 (B) 5.7 (C) 11.4 (D) �11.4

Sol. G = � nFE
cell

 = � 2 × 96500 × 0.059 × 10�3 kJ/mole
= � 11.4 kJ/mole

iz'u 31 ls 32 ds fy, vuqPNsn

fojatd pw.kZ (bleaching powder) vkSj fojatd foy;u dk cMh ek=kk esa mRikn fd;k tkrk gSA budk iz;ksx dbZ ?kjsyw mRiknksa
esa gksrk gSA fojatd foy;u dh dk;Z{kerk vDlj vk;MsfefVª (iodometry) esa ekih tkrh gSA

31. ?kjsyw fojatd (bleach) foy;u ds 25 mL dks 0.50 M KI ds 30 mL vkSj 4N ,slhfVd vEy (acetic acid) ds 10 mL ds
ds lkFk feyk;k x;kA fuLrkfjr iodine ds varh; vuqekiu (end point titration) ds fy;s 0.25 N Na

2
S

2
O

3
 ds 48 mL yxsA

?kjsyw fojatd foy;u dh eksyjrk D;k gS\
(A) 0.48 M (B) 0.96 M (C) 0.24 M (D) 0.024 M

Ans. (C)
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Sol. gkbiks ds feyh eksy = 0.25 × 48

= 2 × Cl
2 
ds feyh eksy

Cl
2
 ds feyh eksy = 

2
4825.0 

 = 6 feyh eksy

= Cl
2
 ds feyh eksy = CaOCl

2 
ds feyh eksy

blfy,] eksyjrk = M
25
6

 = 0.24 M

32. fojatd pw.kZ (bleaching powder) esa vU; mRiknksa ds vykok ,d vkWDlksvEy (oxoacid) dk yo.k Hkh mifLFkr gSA ml
vkWDlksvEy dk ,ugkbMªkbM (anhydride) fuEu gSA
(A) Cl

2
O (B) Cl

2
O

7
(C) ClO

2
(D) Cl

2
O

6

Ans. (A)
Sol. CaOCl

2
 = Ca(OCl)Cl

OCl� � gkbiks DyksjkbV vk;u

tks fd HOCl dk _ .kk;u gSA

HOCl dk ,ugkbMªkbM = Cl
2
O

iz'u 33 ls 34 ds fy, vuqPNsn

fuEufyf[kr vfHkfØ;k vuqØe esa J ,d e/;orhZ ;kSfxd gSA

I COONaCH

O)COCH(

3

23
 J 

C/Pd,H)i(

AlCl.)anhyd()ii(
SOCl)ii(

2

3

2
 

futZy
K

J (C
9
H

8
O

2
) NaHCO

3
 ds lkFk foospu (treatment) djus ij cqncqnkgV vkSj ldkjkRed ck;lZ ijh{k.k (Baeyer's test) nsrk

gSA

33. ;kSfxd  K fuEu gSA

(A) (B) (C) (D) 

Ans. (C)

34. ;kSfxd   fuEu gS

(A) (B) (C) (D) 

Ans. (A)
Sol. (33 to 34)

 
COONaCH

O)COCH(

3

23     
 C/PdH2  

  2SOCl     3AlCl  
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[k.M - III : cgqy lgh mÙkj izdkj
bl [k.M esa 6 cgqfodYi iz'u gSaA gj iz'u ds pkj mÙkj fodYi (A), (B), (C) vkSj (D) gS] ftuesa ls ,d ;k vf/kd lgh gSA

35. xzsQkbV (graphite) vkSj ghjs (diamond) ds lanHkZ esa dkSu izdFku lgh gS@gSa \
(A) xzsQkbV ghjs ls dBksj gSA
(B) xzsQkbV dh oS|qr pkydrk (electrical conductivity) ghjs ls vfèkd gSA
(C) xzsQkbV dh Å "ek pkydrk (thermal conductivity) ghjs ls vfèkd gSA
(D)  xzsQkbV dk C�C vkcaèk Øe (bond order) ghjs ls vfèkd gSA

Ans. (BD)

Sol. (A) ghjk] xzsQkbV dh rqyuk esa dBksj gksrk gSA

(B) xzsQkbV] ghjs dh rqyuk esa oS|qr dk vPNk pkyd gSA

(C) ghjk] xzsQkbV dh rqyuk esa Å "ek dk vPNk pkyd gSA

(D) xzsQkbV dk cU/k Øe ( ~ 1.5) > ghjs dk cU/k Øe ( = 1)

36. fn, gq, I , II, III vkSj IV js[kkfp=k (data), ean rkiØe o nkc (moild temperature and pressure) ij] fofHkUu HkkSfrd
vf/k'kks"k.k o jklk;fud vf/k'kks"k.k ¼izØeksa½ dh lkekU; izof̀Ùk fn[kkrs gSA fuEufyf[kr esa ls I,II, III vkSj IV ds lanHkZ esa dkSu
fodYi lgh gS@ gSa\

(i) (ii) 

(iii) (iv)  

(A) I HkkSfrd vf/k'kks"k.k gS vkSj II jklk;fud vf/k'kks"k.k gS (B) I HkkSfrd vf/k'kks"k.k gS vkSj III jklk;fud vf/k'kks"k.k gS
(C) IV jklk;fud vf/k'kks"k.k gS vkSj II jklk;fud vf/k'kks"k.k gS (D) IV jklk;fud vf/k'kks"k.k gS vkSj III jklk;fud vf/k'kks"k.k gS

Ans. (AC)

Sol. HkkSfrd vf/k'kks"k.k esa fu;r nkc ij rki esa of̀) ds lkFk vf/k'kks"k.k esa deh gksrh gS tcfd jklk;fud vf/k'kks"k.k esa rki esa of̀)

ds lkFk lfØ;.k Å tkZ dh vko';drk ds dkj.k leku nkc ij vf/k'kks"k.k esa of̀) gksxhA vr% I HkkSfrd vf/k'kks"k.k gS tcfd

II jklk;fud vf/k'kks"k.k gSA

III HkkSfrd vf/k'kks"k.k gSA rki esa of̀) ds lkFk vf/k'kks"k.k dh ijkl esa deh gksrh gSA

IV jklk;fud vf/k'kks"k.k (ca/k fuekZ.k ds dkj.k) ds nkSjku ,UFkSYih ifjorZu (tks fd vf/kd gS)A  vr% ;g jklk;fud vf/k'kks"k.k

ds fy, ekU; gSA

vr% mÙkj (A) rFkk (C) gSA
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37. fn;s gq, js[kkfp=k esa ,d vkn'kZ xSl ds fy, :n~èkks"e (adiabatic) vkSj  lerkih (isothermal) voLFkkvksa esa mRØe.kh; izlj.k
(reversible expansion) fn[kk;k x;k gSA fuEufyf[kr izdFkuksa esa ls dkSu izdFku lgh gS@gSa\

(A) T
1
 = T

2
(B) T

3
 > T

1

(C) w
isothermal 

> w
adiabatic

(D) U
isothermal 

 > U
adiabatic

Ans. (AD)

Sol.

(A) T
1
 = T

2
 (lerkih; gksus ds dkj.k)

(B) T
3
 > T

1
 (vlR;) :)ks"eh; izlkj esa 'khryu gksxk)

(C) W
isothermal

 > W
adiabatic

 { fpUg ds lkFk] ;g vlR; gSA}
(D) U

isothermal
 = 0 > U

adiabatic
 = � ve

vr% mÙkj (A) rFkk (D) gSA

38. fuEufyf[kr tyh; vfHkfØ;kvkssa ds lanHkZ esa fn, gq, izdFkuksa esa ls dkSu izFkdu lgh gS@ gS\

(A) izFke vfHkfØ;k ,d vip;ksip; vfHkfØ;k gS
(B) 'osr vo{ksi Zn

3
[Fe(CN)

6
]
2 
gSA

(C) fQYVfjr dks LVkpZ  (strach) ds ?kksy uhyk (blue) jax nsrk gSA
(D) 'osr vo{ksi NaOH ds ?kksy esa ?kqy tkrk gSA

Ans. (ACD)
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Sol.

(D) NaOH ds lkFk
K

2
Zn [Fe(CN)

6
] + NaOH  [Zn(OH)

4
]2� (aq) + [Fe(CN)

6
]4� (aq)

39. fuEufyf[kr Ldhe (scheme) esa T, U, V vkSj W ds lanHkZ esa ] fn, izdFkuska esa dkSu izdFku lgh gS @ gSa?

(A) T xeZ tyh; NaOH esa ?kqyu'khy gSA
(B) U /kzqo.k&?kw.kZd  (optically active) gSA
(C) W dk vkf.od lw=k  (molecular formula)C

10
 H

18
O

4 
gSA

(D) V dh tyh; NaHCO
3 
ds lkFk vfHkfØ;k djus ij cqncqnkgV gksrh gSA

Ans. (ACD)

Sol.
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40. M ds lanHkZ esa N, O, P vkSj Q ds ckjs esa dkSu izdFku lgh gS@gS\

                

(A) M vkSj N vizfrfcach f=kfoe leko;o (non-mirror image stereoisomers) gSA
(B) M vkSj O loZle:ih (identical) gSA
(C) M vkSj P izfrfcac leko;oh :i (enantiomers) gSA
(D) M vkSj Q loZle:ih (identical) gSA

Ans. (ABC)

Sol.
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Hkkx - III : xf.kr (MATHEMATICS)

[k.M - I : ,dy lgh mÙkj izdkj
bl [k.M esa 8 cgqfodYi iz'u gSA gj iz'u ds pkj mÙkj fodYi (A, (B), (C) vkSj (D) gS ftuesa ls ,d gh lgh gSA

41. ,d lery] tks leryksa  x + 2y + 3z = 2 vkSj x � y + z = 3 dh izfrPNsnh js[kk ls xqtjrk gS vkSj fcUnq (3,1, �1) ls 
3

2

dh nwjh ij gS] dk lehdj.k fuEu gSA

(A) 5x � 11y + z = 17 (B)  1�23yx2 

(C) x + y + z = 3 (D) x � y2  = 1 � 2

Sol. Ans. (A)

vHkh"V lery dk lehdj.k

(x + 2y + 3z � 2) + (x � y + z � 3) = 0

 (1 + )x + (2 � )y + (3 + )z � (2 + 3) = 0

fcUnq (3, 1, � 1) ls nwjh

         =  222 )3()�2()1(

3�2��3��233




 = 

3

2


1443

2�
2




 = 

3

2

 32 = 32 + 4 + 14

  = 
2
7

�

vHkh"V lery dk lehdj.k

5x � 11y + z � 17 = 0

42. ;fn l fn'k a


 v kSj b


 d s fy , 29ba 


 v kSj )k�4j�3i�2(a 


= )k�4j�3i�2(  × b


 gS] rc

)ba(


 . )k�3j�2i�7(�   dk ,d lEHkkfor eku fuEu gksxk&

(A) 0 (B)  3 (C) 4 (D) 8

Sol. Ans. (C)

ekuk c


 = k�4j�3i�2 

ca


  = bc




 c)ba(


  = 0


 c||)ba(



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ekuk )ba(


  = c




 |ba|


  = |  | |c|


 29  = |  | . 29

  =  1

 ba


  = ± )k�4j�3i�2( 

vc )k�3j�2i�7).(�ba( 


 = ± (� 14 + 6 + 12)

         = ± 4

43. f=kHkqt PQR dk {ks=kQy  gS ftlds fy, a = 2, b = 
2
7
 vkSj c = 

2
5
gS] tgk¡ a, b vkSj c  Øe'k% dks.k P, Q vkSj R dh

lEeq[k Hkqtkvksa dh yEckbZ;k¡ gaSA rc 
P2sinPsin2
P2sin�Psin2


dk eku fuEu gS&

(A) 
4
3

(B)  
4

45
(C) 

2

4
3










(D)  

2

4
45












Sol. Ans. (C)

a = 2 = QR

b = 
2
7

 = PR

c = 
2
5

 = PQ

s = 
2

cba 
 = 

4
8

 = 4

PcosPsin2Psin2
PcosPsin2�Psin2


= )Pcos1(Psin2

)Pcos�1(Psin2


= 
Pcos1

cosP�1


= 

2
P

cos2

2
P

sin2

2

2

 = tan2

2
P

= 
)a�s(s

)c�s)(b�s(
= 

2

22 )c�s()b�s(


= 2

22

2
5

�4
2
7

�4




















 = 
2

4
3











44. pkj fu"i{k ik¡lksa (fair dice) D
1
, D

2
, D

3
 vkSj D

4
 dks] ftlesa izR;sd ds Ng Qydksa (faces) ij la[;k,¡ 1,2,3,4,5 ,oa 6 vafdr

gSa] ,d lkFk Qsadk tkrk gSA ik¡ls D
4
 ij nf'kZr la[;k ds D

1
, D

2
 vkSj D

3
 ij nf'kZr la[;kvksa esa ls dksbZ ,d gksus dh izkf;drk

(probability) fuEu gS&

(A) 
216
91

(B)  
216
108

(C) 
216
125

(D)  
216
127
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Sol. Ans. (A)

vuqdwy fLFkfr;k¡ :     D
4
 ,d la[;k iznf'kZr djrk gS rFkk

            D
1
D

2
D

3
 esa ls dsoy ,d ogh la[;k iznf'kZr djrk gS

    ;k D
1
D

2
D

3
 esa ls dsoy nks ogh la[;k iznf'kZr djrs gS

       ;k D
1
D

2
D

3
 esa ls rhuksa ogh la[;k iznf'kZr djrs gS

vHkh"V izkf;drk = 
6216

)C5C55C(C 3
3

2
3

1
3

1
6





= 
6216

)11575(6




 
6216

916




= 
216
91

45. lekdy dxxcos
x�
x

nx
2/

2/�

2

















   dk eku fuEu gS&

(A)  0 (B)  4�
2

2


(C)  4
2

2




(D) 
2

2


Sol. Ans. (B)




























2/

2/�

2

x�
x

nx   cosx dx = 




2/

0

2 0xdxcosx2 



















functionoddanis

x�
x

n

=  


















2/

0

2/

0
2 dxxsinx2�xsinx2

= 














 
2/

0

2

dxxsinx4�0�
4

2

=  




















dxxcosxcosx�4�

2

2/

0

2/
0

2

= 4�
2

2

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46. ,d 3 × 3 vkO;wg (matrix) P bl izdkj dk gS fd PT = 2P + I, tgk¡ PT vkO;wg P dk vkO;wg-ifjorZ (transpose) vkSj I

3 × 3 dk rRled vkO;wg gSA rc ,d LrEHk vkO;wg (column matrix) X = 
















z

y

x

 
















0

0

0

 dk vfLrRo bl izdkj gS fd

(A)  PX = 
















0

0

0

(B) PX = X (C)  PX = 2X (D) PX = � X

Sol. Ans. (D)

PT = 2P + I

 (PT)T = (2P + I)T

 P = 2PT + I

 P = 2(2P + I) + I

 3P = � 3I  P = � I

 PX = � IX = � X

47. ekuk fd a
1
, a

2
, a

3
,.....gjkRed Js.kh (harmonic progression)  esa gS tgk¡ a

1
 = 5 vkSj a

20
 = 25 

 
gSA og U;wure /kukRed

iw.kk±d n ftlds fy, a
n 
< 0 

 
gS] fuEu gksxk&

(A) 22 (B)  23 (C) 24 (D)  25

Sol. Ans. (D)

laxr lekUrj Js<+h gS

5
1

,..................... 
25
1

 (20 ok¡ in)

25
1

 = 
5
1

 + 19 d  d = 
19
1










25
4�

 = � 
2519

4


a
n
 < 0

5
1

 � 
2519

4


× (n �1) < 0

4
519

 < n � 1

n > 24 .75

48. ekuk fd lehdj.k       01�a1x1�a1x1�a1 623  , tgk¡ a > �1 gS] ds ewy (a) vkSj (a) gSA rc

0a
lim (a) vkSj 0a

lim (a) ds eku fuEu gS&

(A) � 
2
5

 vkSj 1 (B) � 
2
1

 vkSj �1 (C)  � 
2
7

 vkSj 2 (D) � 
2
9

 vkSj 3
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Sol. Ans. (B)

((1 + a)1/3 � 1)x2 + ((a+1)1/2 � 1)x + ((a+1)1/6 � 1) = 0

ekukfd a + 1 = t6

 (t2 � 1)x2 + (t3 � 1)x + (t � 1) = 0

(t + 1)x2 + (t2 + t + 1)x +1 = 0

tc a  0 rc t  1

2x2 + 3x + 1 = 0 x = � 1 rFkk x = � 
2
1

[k.M - II : vuqPNsn izdkj
bl [k.M esa 3 vuqPNsnksa (Paragraphs)  ls lacaf/kr 6 cgqfodYi iz'u gSA ftu esa ls gj vuqPNsn ij nks iz'u gSA gj iz'u

ds pkj mÙkj fodYi (A, (B), (C) vkSj (D) gS ftuesa ls dsoy ,d lgh gSA

iz'u 49 ls 50 ds fy, vuqPNsn

ekuk fd f(x) = (1 � x)2 sin2x + x2 tgk¡ x R vkSj g(x) =  










x

1

nt�
1t

)1�t(2
 f(t) dt, tgk¡ x  (1, ).

49. fuEu esa ls dkSu lk dFku lgh gS ?

(A) (1, ) esa g o/kZeku (increasing) gSA

(B) (1, ) esa g á leku (decreasing) gSA

(C) (1, 2) esa g o/kZeku (increasing) gS vkSj (2, ) esa á leku (decreasing) gSA

(D) (1, 2) esa g á leku (decreasing) gS vkSj (2, ) esa o/kZeku (increasing)  gSA

Sol. Ans. (B)

f(x) = (1 � x)2 sin2 x + x2 : x  R

g(x) =  










x

1

tln�
1t

)1�t(2
 f(t)dt

 g(x) = 









xln�

1x

)1�x(2
 f(x) . 1

ekukfd  xln�
1x

)1�x(2
)x(




2)1x(

]1).1�x(�)1x[(2
)x(




 � 

x
1

= x
1

�
)1x(

4
2

= 2

2

2

2

)1x(x

)1�x(

)1x(x

1�x2x�










 (x)  0

 for x (1, ), (x)  < 0

 g(x) < 0 x (1, ) ds fy,
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50. fn;s x;s dFku gS %

P : ,d ,slh la[;k x R dk vfLrRo gS ftlds fy, f(x) + 2x = 2(1 + x2)

Q : ,d ,slh la[;k x R dk vfLrRo gS ftlds fy, 2f(x) + 1 = 2x(1 + x)

rc fuEu esa ls dkSulk dFku lgh gS ?

(A) P vkSj Q nksuksa lR; gS (B)  P lR; gS vkSj Q vlR; gS

(C) P vlR; gS vkSj Q lR; gS (D)  P vkSj Q nksuksa vlR; gSA

Sol. Ans. (C)

f(x) + 2x = (1 � x)2 sin2 x + x2 + 2x

 f(x) + 2x = 2 (1 + x2)

 (1 � x)2 sin2x + x2 +2x = 2 + 2x2

(1 � x)2 sin2x = x2 � 2x + 1 + 1

= (1 � x)2 + 1

 (1 � x)2 cos2x = � 3

tks fd lEHko ugh gks ldrk

P  vlR; gSA

 ekukfd H(x) = 2f(x) + 1 � 2x(1 + x)

H(0) = 2f(0) + 1 � 0 = 1

H(1) = 2f(1) + 1 � 4 = � 1

 blfy, H(x) dk ,d gy gSA

vr% Q lR; gSA

iz'u 51 ls 52 ds fy, vuqPNsn

ekukfd a
n
 mu lHkh n- vadksa okys /kukRed iw.kk±dksa (n-digit positive integers) dh la[;k gS tks 0, 1 vFkok nksuksa vadksa ls curs

gS vkSj ftuesa vad 0 Øfed (consecutive) ugha gSA eku yas fd b
n
 = mijksDr mu lHkh n- vadkas okys /kukRed iw.kk±dksa dh

la[;k ftuds var esa vad 1 gS] vkSj c
n
= mijksDr mu lHkh n- vadksa okys /kukRed iw.kk±dksa dh la[;k ftuds var esa vad 0

gSA

51. fuEu esa ls dkSu lk dFku lgh gS ?

(A) a
17

 = a
16

 + a
15

(B)  c
17

  c
16

 + c
15

(C) b
17

  b
16

 + c
15

(D)  a
17

 = c
17

 + b
16

Sol. Ans. (A)

1----------------- 1 # a
n�1

-----------------  1 0 #a
n�2

blfy, fodYi A lgh gSA

fodYi B ij fopkj dhft, c
17

  c
16

 + c
15

c
15

  c
14

 + c
13

 vlR; gS

fodYi C ij fopkj dhft, b
17

  b
16

 + c
16

a
16

  a
15

 + a
14

 vlR; gS

fodYi D ij fopkj dhft, a
17

 = c
17

 + b
16

a
17

 = a
15

 + a
15

 tks fd vlR; gS
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oSdfYid

Recursion lw=k dk mi;ksx djus ij

a
n
 = a

n�1
 + a

n�2

blh rjg b
n
 = b

n�1
 + b

n� 2
 and c

n
 = c

n�1
 + c

n� 2   n  3

rFkk a
n
 = b

n
 + c

n   n  1

vr% a
1
 = 1 , a

2
 = 2 , a

3
 = 3, a

4
 = 5, a

5
 = 8..........

b
1
 = 1 , b

2
 = 1 , b

3
 = 2, b

4
 = 3, b

5
 = 5, b

6
 = 8 ..........

c
1
 = 0 , c

2
 = 1 , c

3
 = 1, c

4
 = 2, c

5
 = 3, c

6
 = 5  ..........

mi;ksx djus ij b
n�1

  = c
n
   n  2

52. b
6
 dk eku D;k gS ?

(A) 7 (B) 8 (C) 9 (D) 11

Sol. Ans. (B)

b
6
 = a

5

a
5
 = 1 - - - 1         1 - - - 0

3C
0
 + 3C

1
 + 1 + 2C

1
 + 1

1 + 3 + 1 + 2 + 1

4 + 4 = 8

iz'u 53 ls 54 ds fy, vuqPNsn

Li'kZ&js[kk PT oÙ̀k x2 + y2 = 4 dks fcUnq P( 3 , 1) ij Li'kZ djrh gSA ljy js[kk L, PT ds yEcor~ gS vkSj oÙ̀k

(x � 3)2 + y2 = 1 dh Li'kZ&js[kk gSA

53. nksuksa oÙ̀kks dh ,d mHk;fu"B Li'kZ&js[kk (common tangent) fuEu gS

(A) x = 4 (B) y = 2 (C) x + 3 y = 4 (D) x + 2 2 y = 6

Ans. (D)

54. L dk ,d lEHkkfor lehdj.k fuEu gS &

(A) x � 3 y = 1 (B) x + 3 y = 1 (C) x � 3 y = �1 (D) x + 3 y = 5

Ans. (A)
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Sol. Q.No. 53 to 54

Li'kZjs[kk dk lehdj.k 1,3  ij

yx3   = 4

53.

B,C
1
 C

2
 dks 2 : 1 esa ckg~; foHkkftr djrk gS

 B(6, 0)

vr% mHk;fu"V Li'kZjs[kk dk lehdj.k gS

y � 0 = m(x � 6)

mx � y � 6m = 0

(0, 0) ls Li'kZjs[kk ij yEc dh yEckbZ = f=kT;k

2m1

m6


 = 2   m = ± 

22

1

blfy, lehdj.k gS x + 22 y = 6  ;k  x � 22 y = 6

54. L dk lehdj.k gS

x � 3y  + c = 0

oÙ̀k ds dsUæ ls Mkys x, yEc dh yEckbZ = oÙ̀k dh f=kT;k

 2
C3 

 = 1 C = �1, �5

 x � 3  y = 1;k x � 3 y = 5
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[k.M - III : cgqy lgh mÙkj izdkj

bl [k.M esa 6 cgqfodYi iz'u gSA gj iz'u ds pkj mÙkj fodYi (A, (B), (C) vkSj (D) gS ftuesa ls ,d ;k vf/kd lgh

gSA

55. nks ?kVuk;sa X vkSj Y bl izdkj dh gSa fd P(X | Y) = 
2
1

, P(Y | X) = 
3
1

 vkSj P(X  Y) = 
6
1
A rc fuEu esa ls dkSu dFku

lgh gS@gSa \

(A) P(X  Y) = 
3
2

(B) X vkSj Y Lora=k gSa (C)  X vkSj Y Lora=k ugha gSa(D) P(XC  Y) = 
3
1

Sol. Ans. (AB)

P(X/Y) = 
2
1

)Y(P
)YX(P 

 = 
2
1

  P(Y) = 
3
1

P(Y/X) = 
3
1

)X(P
)YX(P 

 = 
3
1

  P(X) = 
2
1

P(X  Y) = P(X) + P(Y) � P(X  Y) = 
3
2

A lgh gS

P(X  Y) = P(X) · P(X)  X vkSj Y Lora=k gS B lgh gS

)YX(P c
  = P(Y) � P(X  Y)

= 
3
1

 � 
6
1

 = 
6
1

D lgh ugh gS

56. ;fn lHkh x  (0, ) ds fy;s f(x) =  

x

0

t dt)3t()2t(e
2

, rc

(A) x = 2 ij f dk LFkkuh; mPpre (local maximum) gS

(B) (2, 3) esa f Ðkleku (decreasing) gS

(C) fdlh la[;k c  (0, ) ds fy;s f(c) = 0 gS

(D) x = 3 ij f dk LFkkuh; U;wure (local minimum)  gS
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Sol. Ans. (ABCD)

f(x) = 
x

0

t dt)3�t)(2�t(·e
2

f(x) = 1 · 2xe  · (x � 2) (x � 3)

(i) x = 2 ij LFkkuh; vf/kdre gS (ii) x = 3 ij LFkkuh; U;wure gS

(iii) ;g x  (2, 3) ds gkleku gS

(iv) f (x) = 
2xe  · (x � 2) + 

2xe (x � 3) + 2x
2xe (x � 2) (x � 3)

= 
2xe · [x � 2 + x � 3 + 2x(x � 2)(x � 3)]

f(x) = 0

f(x) = 2xe (2x3 � 10x2 + 14x � 5)

f(0) < 0 vkSj f(1) > 0

blhfy, f(c) = 0 tgk¡ c  (0, 1)

57. ekuk fd izR;sd iw.kk±d n ds fy;s] a
n
 vkSj b

n
 okLrfod la[;k;sa gaSA Qyu f : R  R fuEu izdkj ls ifjHkkf"kr gS %

f(x) = 








)n2,1n2(x,xcosb

]1n2,n2[x,xsina

n

n

fn;
fn;

, izR;sd iw.kk±d n ds fy;sA

;fn f lrr (continuous) gS] rc izR;sd n ds fy;s] fuEu esa ls dkSu dFku lgh gS@gSa \

(A) a
n�1

 � b
n�1

 = 0 (B) a
n
 � b

n
 = 1 (C) a

n
 � b

n+1
 = 1 (D) a

n�1
 � b

n
 = �1

Sol. Ans. (BD)

gSAlR;blfy,B

1ba

1ba

1b)n2(f

a)n2(f

a)n2(f

nn

nn

n

n

n























1ba

1ba

1ba

1b))1n2((f

a))1n2((f

a)1n2(f

n1n

1nn

1nn

1n

n

n
































blfy, D lR; gSA

58. ;fn ljy js[kk;sa 
2

1x 
 = 

k
1y 

 = 
2
z

 vkSj 
5

1x 
 = 

2
1y 

= 
k
z

 leryh; (coplanar) gSa rks og (os) lery ftlesa ;s nksuksa

js[kk;sa fLFkr gSa] fuEu gS (gSa)

(A) y + 2z = �1 (B) y + z = �1 (C) y � z = �1 (D) y � 2z = �1
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Sol. Ans. (B,C)

nks leryh; js[kkvksa ds fy, 0]dbc�a[ 


a


  (1, � 1, 0) , c


 = (�1, � 1, 0)

b


 = k�2j�ki�2  d


 = k�kj�2i�5 

vc 
k25

2k2

002

  = 0  k = ± 2

1n


= 11 db


  = k�6�j�6 , k = 2 ds fy,

2n


 = 22 db


  = k�14j�14   , k = � 2 ds fy,

blfy, lery dh lehdj.k gS   0n.a�r 1 


  y � z = � 1 ...... (1)

  0n.a�r 2 


  y + z = � 1 ...... (2)

blfy, mÙkj (B,C) gSA

59. ;fn 3 × 3 vkO;wg (matrix) P dk lg[kaMt (adjoint) 
















311

712

441

  gS rks P ds lkjf.kd (determinant) dk (ds) lEHkkfor

eku gS (gSa)

(A) �2 (B) �1 (C) 1 (D) 2
Sol. Ans. (AD)

ekuk A = [a
ij
]
3×3

adj A = 
















311

712

441

|adj A| = 1(3 � 7) � 4(6 � 7) + 4(2 � 1) = 4

 |A|3�1 = 4
 |A|2 = 4

 |A| = ±2

60. Qyu f : (�1, 1)  R bl izdkj dk gS fd f(cos 4) = 


2sec2

2
 tgk¡  







 







 

2
,

44
,0  rc 









3
1

f  dk (ds)

eku gS (gSa)

(A) 1 � 
2
3

(B) 1 + 
2
3

(C) 1 � 
3
2

(D) 1 + 
3
2

Sol. Ans. (AB)

cos4 = 
3
1

  2cos22 � 1 = 
3
1

 cos22 = 
3
2

 cos2 = 
3
2



vc f(cos4) = 


2sec�2

2
 = 





2cos
2cos1

 = 1 + 
2cos

1
  f 









3
1

 = 1 ± 
2
3

NOTE : pwafd Qyu esa fdlh iwoZ izfrfcEc 1/3 dh nks izfrfcEc ugha gks ldrh gSa vr% ;g bl iz'u esa vLi"V gS blfy, mÙkj A

;k B ;k AB ;k lHkh dks vad fn;s tk;sxsaA
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ANSWER KEY
IIT-JEE -2012 : PAPER-2

        CODE-0, 1, 2, 3, 4, 5, 6, 7, 8 & 9

0 1 2 3 4 5 6 7 8 9
1 B B D A C D C or D B A C or D
2 A D A C D C or D B A B C
3 D A C D C or D B A B D D
4 C or D C D C or D B A B D A B
5 B D C or D B A B D A C A
6 C C or D B A B D A C D A
7 A B A B D A C D C or D B
8 D A B D A C D C or D B D
9 C C D B C D B D A C
10 D B A C D A C C D B
11 B C D D A B C D D D
12 C D C A D C D A C A
13 D A C D B D A B C D
14 A D B C C C D C B C
15 D AC or C AC ABC D BD AB ABC AC or C AC
16 AC AC ABC D BD AB AC or C BD ABC AC or C
17 AC or C ABC D BD AB AC or C AC AB BD ABC
18 ABC D BD AB AC or C AC ABC D AB BD 
19 BD BD AB AC or C AC ABC D AC D AB
20 AB AB AC or C AC ABC D BD AC or C AC D
21 C C B C D A B D B B
22 C B C D A B D B C D
23 B C D A B D B C B A
24 B D A B D B C B C C
25 D A B D B C B C D B
26 D B D B C B C D A C
27 B D B C B C D A B D
28 A B C B C D A B D B
29 B A C C B C C D A A
30 D C A A D A A B C C
31 C B D C A C B C D C
32 A D B A C A D A B A
33 C A A D C D A C A D
34 A C C B A B C A C B
35 BD AD AC ACD BD ACD ABC ACD AD AC
36 AC AC ACD BD ACD ABC AD ACD ACD AD
37 AD ACD BD ACD ABC AD AC ABC ACD ACD
38 ACD BD ACD ABC AD AC ACD BD ABC ACD
39 ACD ACD ABC AD AC ACD BD AC BD ABC
40 ABC ABC AD AC ACD BD ACD AD AC BD
41 A A C C D B A B D A
42 C C C D B A B D A D
43 C C D B A B D A C B
44 A D B A B D A C C A
45 B B A B D A C C D D
46 D A B D A C C D B C
47 D B D A C C D B A B
48 B D A C C D B A B C
49 B B D A B D A C A B
50 C A A B C A B B D A
51 A B C D A A B D C D
52 B C B A D B C A B A
53 D A B C A C A A B C
54 A D A B B B D B A B
55 AB BD ABCD BC AB AD AB BC BD ABCD
56 ABCD ABCD BC AB AD AB BD AD BC BD 
57 BD BC AB AD AB BD ABCD AB AD BC 
58 BC AB AD AB BD ABCD BC AB AB AD 
59 AD AD AB BD ABCD BC AB ABCD AB AB 
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