
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 (SEALS) 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 28½ ij Nik gSA
3. dPps dke ds fy;s [kkyh i"̀B vkSj [kkyh txg bl iqfLrdk esa gh gSA dPps dke ds fy, dksbZ vfrfjDr dkxt ugha fn;k

tk;sxkA
4. dksjs dkxt] fDyi cksMZ (CLIP BOARD)] ykWx rkfydk] LykbM:y] dSYdqysVj] lsyQksu] istj vkSj fdlh izdkj ds

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

vkidks ;s Hkkx vyx ugha djus gSaA ijh{kk lekIr gksus ds ckn fujh{kd bUgsa vyx djsaxsasA Åijuh i"̀B&e'khu&tk¡p vkWCtfDVo
jsLikal 'khV ¼vksj-vkj-,e-] 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-vk-,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 fd blesa 28 i"̀B gSa vkSj lHkh 60 iz'u vkSj muds mÙkj fodYi Bhd

ls iM+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. tks-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 (RA) 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 10 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 5 cgqfodYih iz'u gSaA gj iz'u ds pkj mÙkj fodYi (A), (B), (C) vkSj (D) gSa ftuesa ls ,d ;k vf/kd lgh gSaA
14. [kaM III esa 5 iz'u gSaA gj iz'u dk mÙkj ,d vad dk iw.kkZad] 0 ls 9 ¼nksuksa lfgr½ rd] gSA

D. vad u ;kstuk
15. [kaM I ds gj iz'u esa dsoy lgh mÙkj okys cqycqys (BUBBLE) dks dkyk djus ij 5 vad vkSj dksbZ Hkh cqycqyk (BUBBLE)

dkyk ugha djus ij 'kwU; (0) vad iznku fd;k tk;sxsaA vU; lHkh fLFkfr;ksa esa _ .kkRed ,d (� 1) vad iznku fd;k tk;sxkA
16. [kaM II dds 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 ughas
fn;s tk;sxsaA

17. [kaM III ds gj iz'u esa dsoy lgh mÙkj okys cqycqys dks dkyk djus ij 4 vad iznku fd;s 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 -  : HkkSfrd foKku

[k.M - I : ,dy lgh mÙkj izdkj

bl [k.M esa 10 cgqfodYi iz'u gSA gj iz'u ds pkj mÙkj fodYi (A, (B), (C) vkSj (D) gS ftuesa ls ,d gh lgh gSA

1. nks  cM+h Å /okZ/kj (vertocal) o laekrj /kkrq IysVksa ds chp 1cm dh nwjh gSA os X  foHkaokrj ds DC  L=kksr ls tqM+h gSaA nksuksa

IysaVks ds e/; ,d izksVkWu dks fLFkj& voLFkk esa NksM+k tkrk gSA NksMs+ tkus ds rqjar ckn izksVkWu Å /oZ ls 45°  dks.k cukrk gqvk

xfr djrk gSA rc X  dk eku yxHkx gS %

(A)  1× 10�5 V (B)  1 ×  10�7 (C)  1×10�9V (D)  10×10�10V

Ans. (C)

Sol.

mg = qE

1.67 × 10�27 × 10 = 1.6 × 10�19 ×  
01.0
X

X = 910
6.1
67.1 

  V

X = 1 × 10�9 V

2 . ,d crZu esa nks eksy ghfy;e xSl ¼ ijek.kq nzO;eku = 4 amu½ vkSj ,d eksy vkWxZu xSl ¼ijek.kq nzO;eku = 40 amu½ dk

feJ.k 300 K rkieku ij gSA budh oxZ ek/;&ewy pky dk vuqikr] v
rms 
¼ghfy;e½/ v

rms
¼vkWxZu½ gSS

(A)  0.32 (B)  0.45 (C)  2.24 (D*)  3.16

Ans. (D)

Sol.

Ar

He

Rms

Rms

m
RT3

m
RT3

v

v

Ar

He   = 10
4
40

m
m

He

Ar    3.16
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3. ,d nzO;eku&jfgr fLizax dh ruko &jfgr yEckbZ 4.9cm  gSA mldk ,d fljk caf/kr gS vkSj nwljs ij ,d NksVk xqVdk yxk

gS ¼fp=k nsf[k;s½A ;g fudk; ,d ?k"kZ.k &jfgr {kSfrt (horizontal)lrg ij j[kk gSA le; t =0  ij xqVds dks 0.2m [khap

dj fLFkj voLFkk  ls NksMk tkrk rc og xqVdk 
3


 rad/s  vkof̀Ùk dk ljy&vkorZ &nksyu djrk gSA Bhd mlh le;

(t=0) ij NksVk dadM v  pky ls {kSfrt ls 45° dks.k ij fcanq P  ls iz{ksfir fd;k tkrk gSA fcanq P  dh fcanq O ls nwjh ¼{kSfrt½

10m  gSA ;fn t = 1s ij dadM xqVds ij fxjrk gS] rc v  dk eku gS (g = 10m/s2 ysa)

(A*) s/m50 (B) s/m51 (C) s/m52 (D)  s/m53

4. rhu cgqr cM+h IysVsa] ftudk {ks=kQy cjkcj gS] lekarj o ,d nwljs ds ikl j[kh x;h gSaA mudks vkn'kZ &d "̀.k &lrg ekusa

vkSj mudh Å "ek pkydrk cgqr vf/kd gSA igyh vkSj rhljh IysVksa dks Øe'k% 2T  vkSj 3T  rkieku ij j[kk tkrk gSA LFkkbZ

voLFkk esa chp dh ¼vFkkZr nwljh½  IysV dk rkieku gSA

(A)  T
2

65 4
1









(B)  T

4
97 4

1









(C ) T

2
97 4

1









(D) T)97( 4

1

Ans. (C)

Sol.

LFkk;h voLFkk ij ek/; ifêdk }kjk vo'kksf"kr Å "ek dh nj] mRlftZr Å "ek dh nj ds rqY; gS

A(3T)4 � A(T�)4 = A(T�)4 � A(2T)4

        (3T)4 � (T�)4 =  (T�)4 � (2T)4

         (2T�)4 = (16 + 81) T4

         T� = T
2

97
4/1









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5. ,d iryh ,dleku NM+ fcUnq O ij dhyfdr gS vkSj {kSfrt ry esa ,dleku dks.kh; pky 

ls ?kwe jgh gS ¼fp=k nsf[k;s½A t = 0 ij ,d NksVk dhM+k O ls pyuk 'kq: djds NM+ ds vafre

fljs t = T le; ij igq¡p dj :d tkrk gSA dhM+k NM+ ds lkis{k ,dleku pky v ls pyrk gSA

fudk; dh dks.kh; pky iwjs le;   cuh jgrh gSA O ds ifjr% fudk; ij yxus okys cy&vk?kw.kZ

dk eku (| 


|) le; ds lkFk ftl izdkj cnyrk gS mldk loksZRre o.kZu fdl xzkQ esa gS\   

(A) (B) 

(C) (D) 

Ans. (B)

Sol.

L = [m(vt)2]
L = mv2t2

So  = 
dt
dL

 = 2mv2t

 t
 straight line passing through (0, 0)

6 Searle's  iz;ksx }kjk ;ax izR;kLFkrk xq.kkad] 











2ld

MLg4
Y fudkyus ds fy, ,d L = 2m yacs o d = 0.5mm O;kl ds rkj

dk mi;ksx fd;k x;k gSA Hkkj M =2.5 kg  yxkus ij rkj dh yEckbZ esa l = 0.25mm dh o)̀h gqbZ A d  vkSj l dks ukius

ds fy, Øe'k% LØwxast vkSj ekbØksehVj dk iz;ksx fd;k x;kA nksukas ds fip 0.5 mm ,oa nksuksa ds ljdqyj Ldsy ij 100

fu'kku gSA  Y ds fudkys x;s eku esa vf/kdre izlaHkkO; =kqfV esa

(A)  d  vkSj l  dh ekiksa esa =kqfV;ksa dk va'knku cjkcj gSA

(B ) d dh eki esa =kqfV dk v'kanku l  dh eki esa =kqfV ds v'kanku dh rqyuk esa nqqxquk gSA

(C ) l dh eki esa =kqfV dk v'kanku d  dh eki esa =kqfV ds v'knku dh rqyuk esa nqqxquk gSA

(D ) d dh eki esa =kqfV dk v'knku l  dh eki esa =kqfV esa v'kanku dh rqyuk esa pkSxquk gSA

Ans. (A)



RESONANCE  Page No # 5

Sol. d =  = 
100

5.0
 mm

  y = 2d

MLg4














 

maxy
y

 + 
d
d

2


 ds ekiu esa =kqfV  mm25.0
mm100/5.0








 d ds ekiu esa =kqfV 
25.0
100/5.0

mm5.0
100

5.0
2

d
d

2 






 ds ekiu ds dkj.k y esa =kqfV =  d ds ekiu ds dkj.k y esa =kqfV

7. ,d irys xksyh; dks'k (shell) dk dsaUnz mn~xe ij gS o f=kT;k R gSA ml ij /kukos'k bl izdkj forjhr gS fd i"̀B&?kuRo

,dleku gSA fo|qr {ks=k ds eku )r(E


vkSj fo|qr &foHko V (r) dk ] dsUnz ls nwjh r  ds lkFk cnyko dk loksZÙke o.kZu fdl

xzkQ esa gSA

(A) (B) 

(C) (D) 

Ans. (D)
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Sol.  

8. fp=k esa n'kkZ;s vuqlkj nks irys lery&mÙky ysalksa dks feykdj ,d mHk;ksÙky ysal cuk gSA igys ysal dk virZukad (n)

1.5 vkSj nwljs dk 1.2  gSA nksuksa ysalksa ds xksyh; Qydksa dh oØrk &f=kT;k] R = 14 cm gSA bl mHk;ksÙky ysal ds fy;s ;fn

fcEc nwjh 40 cm gks] rc izfrfcEc nwjh gksxh

(A) �280.0 cm (B)  40.0 cm (C)  21.5 cm (D)  13.3 cm

Ans. (B)

Sol. 









211 R
1

R
1

)1(
f
1













1
14
1

)15.1(
f
1

1

14
5.0

f
1

1


















14
11

)12.1(
f
1

1

14
2.0

f
1

2



21 f
1

f
1

f
1

   = 
14

2.0
14

5.0

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14
7.0

f
1


40
1

140
7

v
1



    = 
40
1

20
1


40
12

v
1 


 v = 40 cm

9. ,d NksVk fiaM m ,d nzO;eku&jfgr /kkxs ls tqM+k gSA /kkxs dk nwljk fljk P ij caf/kr gSa ¼fp=k nsf[k;sA½ fiaM x � y ry esa

,dleku dks.kh; pky ls oÙ̀kh; xfr dj jgk gSA oÙ̀k dk dsUnz O ij gSA ;fn O vkSj P fcUnwvksa ds lkis{k fudkys x;s bl

fudk; ds dks.kh; laosx Øe'k% 0L


vkSj PL


 gS] rc

(A) OL


 vkSj PL


 le; ds lkFk ugh cnyrs gSA

(B) OL


le; ds lkFk cnyrk gS] tcfd PL


,dleku gSA

(C) OL


 ,dleku jgrk gS] tcfd PL


le; ds lkFk cnyrk gSA

(D) OL


 vkSj PL


nksuksa le; ds lkFk cnyrs gSA

Ans. (C)

Sol.

L
0
 dh fn'kk vkSj ifjek.k fu;r gS

L
P
 dk ifjek.k fu;r gS ijUrq fn'kk ifjofrZr gSA

10. ;ax f}&fLyV iz;ksx dks rhu ckj Øe'k% gjk] yky vkSj uhyk izdk'k iz;qDr djds fd;k x;kA ,d ckj esa ,d gh iz;ksx fd;k

x;kA rhu fÝat&pkSM+kbZ Øe'k% 
C
, 

R
 vkSj 

B 
ikbZ xbZA rc]

(A) 
G 

> 
B
 > 

R
(B) 

B 
> 

G
 > 

R
(C) 

R 
> 

B
 > 

G
(D) 

R 
> 

G
 > 

B

Ans. (D)

 = 
d
D

VIBGYOR   c<+sxk


R 

 > 
G
 > 

B

So 
R
 > 

G
 > 

B
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[k.M - II : cgqy lgh mÙkj izdkj

bl [k.M esa 5 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

11. ,d yEcs ikbi ds [kqys fljs esa ,d O;fDr QWwd ekjrk gSA blls ok;q esa ,d rhoz&nkc dk Lian ikbi esa vkxs dh vksj pyrk

gSA tc ;g Lian ikbi ds nwljs fljs ij igqWprk gS]rc

(A) ,d rhoz&nkc dk Lian O;fDr ds eqWg dh vksj pyus yxrk gS] ;fn ikbi dk nwljk fljk [kqyk gSA

(B) ,d ean&nkc dk Lian O;fDr ds eqWg dh vksj pyus yxrk gS] ;fn ikbi dk nwljk fljk [kqyk gSA

(C) ,d ean&nkc dk Lian O;fDr ds eqWg dh vksj pyus yxrk gS] ;fn ikbi dk nwljk fljk can gSA

(D) ,d rhoz&nkc dk Lian O;fDr ds eqWg dh vksj pyus yxrk gS] ;fn ikbi dk nwljk fljk can gSA

Ans. (B), (D)

Sol.  ds ekiu esa =kqfV [kqys fljs ij nkc rjax esa  dk dykUrj gksus ds dkj.k lEihMu fojyu ds :i esa ijkofrZr gksxk

tcfd cUn fljs ij nkc rjax leku dyk esa gksxh vr% lEihM+u lEihMu ds :i esa ijkofrZr gksxkA

12. nzO;eku 0.1 kg dk ,d NksVk xqVdk tfM+r vkur ry PQ ij j[kk gSA ry vkSj {kSfrt ds chp dks.k gSA xqVds ij 1N

dk cy {kSfrt fn'kk esa mlds lagfr dsUnz ij yx jgk gSA ¼fp=k nsf[k;sA½ xqVdk fLFkj jgrk gSA ;fn (g = 10 m/s2 ysa½

(A)  = 45º (B)  > 45º vkSj xqVds ij ?k"kZ.k cy P dh vksj gSA

(C)  > 45º vkSj xqVds ij ?k"kZ.k cy Q dh vksj gSA (D)  < 45º vkSj xqVds ij ?k"kZ.k cy Q dh vksj gSA

Ans. (A), (C)

f = 0, ;fn sin = cos   = 45°

f,  Q dh vksj gksxk, sin > cos   > 45°

f  P dh vksj gksxk, sin < cos   < 45°
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13. ,d ?kukdkj {ks=k dh Hkqtk a vkSj dsUnz mn~xe ij gSaA blesa rhu fcUnq vkos'k j[k gS % +3q (0, 0, 0) ij] �q (0, �a/4, 0)

ij vkSj �q (0, +a/4, 0)A lgh fodYi ¼fodYiksa dk pquko djsaA

(A) 
2
a

x   ry ls xqtj jgk dqy oS|qr&¶yDl] 
2
a

x   ry ls xqtj jgs dqy oS|qr&¶yDl ds cjkcj gSA

(B) 
2
a

y   ry ls xqtj jgk dqy oS|qr&¶yDl] 
2
a

y   ry ls xqtj jgs dqy oS|qr&¶yDl ls vf/kd gSA

(C) iwjs ?kukdj {ks=k ls xqtj jgk dqy oS|qr&¶yDl] 
0

q


 gSA

(D) 
2
a

z   ry ls xqtj jgk dqy oS|qr&¶yDl] 
2
a

x   ry ls xqtj jgs dqy oS|qr&¶yDl ls cjkcj gSA

Ans. (A), (C)

Sol. ry x = 
2
a

 rFkk x = 
2
a

 ds lkis{k lHkh vkos'k lefer fLFkfr esa gSaA vr% nksuksa ryksa ls xqtjus okyk ¶yDl leku gksxk

blh rjg ls y = 
2
a

 rFkk y = 
2
a

 ry ls xqtjus okyk ¶yDl leku gksxkA

 = 
000

in qqqq3q










lefer :i ls z = 
2
a

 rFkk x = 
2
a

 ry ls xqtjus okyk ¶yDl leku gksxkA
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14. fp=k esa n'kkZ;s x;s vojks/k&ifjiFk ds fy;s lgh ¼fodYiksa½ dk pquko djsaA

(A) PQ esa /kkjk 'kwU; gSA

(B) S ij foHko Q ij foHko ls de gSA

(C) I
1
 = 3A

(D) I
2
 = 2A

Ans. (A), (B), (C), (D)

Sol. fuxZr o fuos'kh leferh ds dkj.k P rFkk Q o S rFkk T leku foHko ij gksaxs
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R
eq

 = 
18

126
 = 4


1
 = 

4
12

 = 3A


2
 = 3

126
12













2
 = 2 A

V
A
 � V

S
 = 2 × 4 = 8V

V
A
 � V

T
 = 1 × 8 = 8V

V
P
 = V

Q
     PQ ls xqtjus okyh /kkjk = 0 (A)

V
P
 = V

Q
     V

Q
 > V

S
(C)

I
1
 = 3A (B)

I
2
 = 2A (D)

15. ,d LFkku esa ,dleku oS|qr&{ks=k j�EE 0


 vkSj ,dleku pqEcdh; {ks=k j�BB 0


 ,d lkFk fLFkr gSA bl LFkku esa ,d /

kukRed fcanq vkos'k dh xfr ij fopkj djsaA le; t = 0 ij bl vkos'k dk osx x � y ry esa v
  gS] tks x-v{k ls dks.k

cukrk gS rc t > 0 ds fy;s dkSulk fodYi lgh gSA@gS \

(A) ;fn  = 0º, rc vkos'k x � z ry esa oÙ̀kh;&iFk ij ?kwerk gSA

(B) ;fn  = 0º, rc vkos'k y�v{k dh fn'kk easa dqaMfyuh&iFk ij pyrk gS o daqMfyuh dk fip vifjofrZr jgrk gSA

(C) ;fn  = 10º,  rc vkos'k y�v{k dh fn'kk easa dqaMfyuh&iFk ij pyrk gS o daqMfyuh dk fip le; ds lkFk c<+rk jgrk

gSA

(D) ;fn  = 90º, rc vkos'k y�v{k dh fn'kk easa js[kh; ijarq Roj.k ds lkFk xfr djrk gSA

Ans. (C), (D)

Sol.

;fn   = 0° gS rks pqEcdh; cy ds dkj.k iFk oÙ̀kkdkj gksxk ijUrq oS|qr cy qE
0
 () vkos'k q  dks /kukRed y�fn'kk esa Rofjr

xfr djk;sxkA vr% ifj.kkeh iFk ifjofrZr fip dk dq.Myhuqek iFk gksxk vr% (A) rFkk (B) xyr gSA

;fn   = 10° gS rks vcosds dkj.k iFk oÙ̀kkdkj gksxk rFkk vkos'k ij oS|qr cy qE
0
 rFkk vsinds dkj.k vkos'k /kukRed

y fn'kk esa Rofjr xfr djsxk, vr% ifj.kkeh iFk ifjofrZr fip dk dq.Myhuqek iFk gksxk vr% (C) lgh gS

;fn  = 90° rc F
B
 = 0 rFkk oS|qr cy qE

0
 ds dkj.k vkos'k /kukRed y-fn'kk esa Rofjr xfr djsxk vr% (D) lgh gSA
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[k.M - III : iw.kk±d mÙkj izdkj
bl [k.M esa 5 iz'u gSA bj iz'u dk mÙkj ,d vad dk iw.kk±d ] 0  ls 9 (nksuksa lfgr), rd gSA

16. ,d izksVksu dks lh/ks ,d ukfHkd (Q = 120 e, tgk¡ e bysDVªksfud vkos'k gS½ dh vksj cgqr nwj ls nkxk tkrk gSA ;g izksVkWu

ukfHkd ls 10 fm dh fudVre nwjh rd igq¡prk gSA izksVksu ds pyuk vkjEHk djrs le; mldh de Broglie rjax nS/;Z (fm

esa½ D;k gS \ ¼ekusa % izksVkWu dk æO;eku] m
p
 = kg10

3
5 27
  

e
h

 = 4.2 × 10�15 J.s/C;  
04

1


 = 9 × 109 m/F; 1fm =

10�15 m½

Ans. 7 fm

Sol.

   
15

9

1010

ee120109





= 

m2
p2

p
h

  2

2
2 h

p




   291527 e121091010
3
5

2 










= 2

2

m2

h



(120) (3)10�27+15+9 2 =  (4.2)2  × 10�30

3

30
2

10360

102.42.4







 = 2910

360
4242 




= 72 ×10�30

 =  7×10�15 m

= 7 fm

17. ,d ,dleku æO; ?kuRo dh 2R f=kT;k dh xksy fMLd esa ls ,d 2R O;kl dh NksVh xksy fMLd fudkydj ,d iVy

(lamina) cuk;k x;k gS ¼fp=k nsf[k,½A bl iVy dk tM+Ro&vk?kw.kZ O vkSj P ls tkusokys v{kksa ds ifjr% Øe'k% 
0
 ,oa 

1

gSaA nksuksa v{k iVy ds ry ds yEcor~ gSaA rc vuqikr 
0

P




fudVre iw.kk±d esa D;k gS \

Ans. 3
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Sol.

I0 = 
2

)R2()m4( 2
 � 

2
3

 mR2

= mR2 [8 � 
2
3

]

= 
2

13
mR2

I
P
 = 

2
3

 (4m) (2R)2 � 











 ]R)R2[(m

2
mR 22

2

= 24 mR2 � 
2mR

2
11

= 2mR
2

37

2
13
2

37

I

I

O

P 
 = 3

13
37



Ans. 3
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18. vifjfer yEckbZ vkSj R f=kT;k ds ,d Bksl csyu ij ,d leku vk;ru&vkos'k&?kuRo  gSA blesa R/2 f=kT;k ,d [kks[kyk

xksyh;&dks"k csyu ds v{k ij dsfUær gS ¼fp=k nsf[k;s½AA v{k ls 2R nwjh ij fLFkr fcUnq P ij oS|qr 
0k16

R23



 ls fn;k tkrk

gSA rc k dk eku D;k gS \

Ans. K = 6

E
1
 = R2.

R.

0

2





E
2
 = 

2

3

0 )R2(
8

R
.

3
4

.
.

4
1 



E
1
  � E

2
 = 424.

R.
4

R

00 








= 













24
1

1
4

R

0

= 
096
R23



 = 

0K16
R23




 K = 6
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19. O;kl 2a  ds ,d csyu esa] f=kT;k a dk ,d [kks[kyk csyuh; &dks'k gS ¼fp=k nsf[k;s½ vkSj nksuksa vifjfer yEcs gSaA budh

yEckbZ dh fn'kk esa buds ,d leku /kkjk&?kuRo J gSA ;fn fcUnq P  ij pqEcdh; {ks=k dk eku aJ
12
N

0  gS] rc N dk

eku D;k gS \

Ans N = 5

Sol
12

J
2
JB aoao

1







12
aJ5

2
aJ

6
5

6
1

1
2

aJ 0oo 








 

















 
  = 

12
N


0
aJ

N =  5

20. fp=k esa n'kkZ;s vuqlkj R f=kT;k dk ,d oÙ̀kkdkj rkj ywi ¼ik'k½ x�y ry esa j[kk gS vkSj bldk dsUæ O ij gSA bl oÙ̀kkdkj

ywi ds v{k ij Hkqtk a (a << R)  dh nks Qsjksa okyh oxZ&dqaMyh j[kh gS ftldk dsUæ z = R3  ij gS ¼fp=k nsf[k;s½A dq.Myh

dk ry z- v{k ls 45° dks.k ij gSA ;fn ywi vkSj dqaMyh dk vU;ksU; izsjdRo 
R2

a
2/p

2
0  gS] rc p dk eku D;k gS \

Ans. 7
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Sol. B = 2/322

2
0

)XR(2

iR





B = 2/322

2
0

)R3R(2

iR




 = 2/32

2
0

)R4(2

iR

   =  R16
i

R.2.2

iR 0
3

2
0 




 = NBA cos45°

   = 
2

1
a

R16
i

2 20

R28

ia2
0

M = 
i


R2

a
M

2/7

2
0  = 

R2

a
2/P

2
0

 P = 7
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Hkkx - II : jlk;u foKku

[k.M - I : ,dy lgh mÙkj izdkj

bl [k.M esa 10 cgqfodYi iz'u gSA gj iz'u ds pkj mÙkj fodYi (A), (B), (C) vkSj (D) gS] ftuesa ls ,d gh lgh gSA

21. ;kSfxdksa dk dkSulk ?kVrk Øe ukbVªkstu dh ?kVrh vkWDlhdj.k voLFkk (oxidation state) ds vuqlkj gS\

(A) HNO
3
, NO, NH

4
Cl, N

2
(B) HNO

3
, NO, N

2
, NH

4
Cl

(C) HNO
3
, NH

4
Cl, NO, N

2
(D) NO, HNO

3
, NH

4
Cl, N

2

Ans. (B)

Sol. ;kSfxd ukbVªkstu dk vkWDlhdj.k voLFkk

HNO
3

= + 5

NO = +2

NH
4
Cl = �3

N
2

= 0

vr% lgh Øe HNO
3
, NO, N

2
, NH

4
Cl gksxkA

22. ,d gkbMªkstu ijek.kq esa f}rh; cksj (Bohr) d{kk esa bysDVªkWu (electron) dh xfrd Å tkZ (kinetic energy) gS

[a
0
 : cksj f=kT;k (Bohr radius)]

(A) 2
0

2

2

ma4

h


(B) 2

0
2

2

ma16

h


(C) 2

0
2

2

ma32

h


(D) 2

0
2

2

ma64

h



Ans. (C)

Sol. mv (4a
0
) = 



h

so, v = 
0am4

h


so KE = 
2
1

 mv2 = 
2
1

 m. 2
0

22

2

am16

h


 = 2

0
2

2

am32

h



23. fuEufyf[kr :ikarj.k esa ,sYMksy vfHkfØ;k¼vksa½ (aldol reaction (s)) dh la[;k gS

CH
3
CHO + 4HCHO  

NaOHlkUæ tyh;

(A) 1 (B) 2 (C) 3 (D) 4
Ans. (C)
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Sol. CH
3
�CHO+HCHO

 la?kuuYMksys, igyk
 

OH

 la?kuuYMksys,nwljk
 

 HCHO/OH
 

 la?kuuYMksys,rhljk
 

 HCHO/OH

 

24. tc b = 0 vkSj T = 300 K gS] rc ,d eksy okaMjoky

(van der Walls) xSl ds fy, PV vs 1/V js[kkfp=k uhps

fn[kk;k x;k gSA okaMjoky fLFkjkad  a (atm.liter2 mol�2)

dk eku gS %

(A) 1.0 (B) 4.5

(C) 1.5 (D) 3.0

Ans. (C)

Sol.











2V

a
P  (V) = RT

PV + a/V = RT
PV = RT� a(v)

y = RT � a(x)

vr% <ky = a = 
23

1.206.21



 = 

1
5.1

 = 1.5

25. ,syhu (allene ; C
3
H

4
) esa dkcZu ijek.kqvksa ds ladj.k (hybridisation) ds çdkj ;g ¼;s½ gS ¼gSa½A

(A) sp vkSj sp3 (B) sp vkSj sp2 (C) dsoy  sp3 (D) sp2 vkSj sp3

Ans. (B)

Sol. C
3
H

4

fn[kk;k x;k gSA okaMjoky fLFkjkad  a (atm.liter2 mol�2)
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26. ;kSfxd M
P
 X

q 
 esa X ds lanHkZ esa ?kuh; fufcM+ ladqfyr lajpuk (ccp) dh O;oLFkk gSA bldh ,dd dksf"Bdk lajpuk (unit

cell structure) fp=k esa fn[kk;h xbZ gS bldk ewykuqikrh lw=k (empirical formula) gSA

(A) MX (B) MX
2

(C) M
2
X (D) M

5
X

14

Ans. (B)

Sol. M ijek.kqvksa dh la[;k = 
4
1

 × 4 + 1 = 1 + 1 = 2

X ijek.kqvksa dh la[;k = 
2
1

 × 6 + 
8
1

× 8 = 3 + 1 = 4

blfy, lw=k = M
2
X

4
 = MX

2

27. fn;s ;kSfxd ds laiw.kZ vkstksuh&vi?kVu (ozonolysis) gksus ij /kzqo.k ?kw.kZd (optically active ) mRiknksa dh la[;k gSA

(A) 0 (B) 1 (C) 2 (D) 4

Ans. (A)

Sol.  


 
OH/Zn/O 23   2CH

3
�CHO + 

CHO
|

CHOCHCH2 3 

lHkh izdkf'kd vfØ; mRikn

28. vkb-;w-ih-,-lh- (IUPAC) uke i}fr ds vuqlkj ;kSfxd  (complex) [Co(H
2
O)

4
(NH

3
)

2
]Cl

3
  dk uke gS

(A) VsVªk,DokMk,sehudksckYV (III) DyksjkbM  [Tetraaquadiaminecobalt (III) chloride]

(B) VsVªk,DokMk,sEehudksckYV (III) DyksjkbM  [Tetraaquadiamminecobalt (III) chloride]

(C) Mkb,sehuVsVªk,DokdksckYV (III) DyksjkbM  [Diaminetetraaquacoblat (III) chloride]

(D) Mkb,sEehuVsVªk,DokdksckYV (III) DyksjkbM  [Diamminetetraaquacobalt (III) chloride]

Ans. (D)
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Sol. [Co(H
2
O)

4
 (NH

3
)

2
 ]Cl

3

= Mkb,sehuVsVªk,DokdksckYV (III) DyksjkbM

29. dkcksZfDly vfHkyk{kf.kd lewg (�COOH Functional group) fdl esa mifLFkr gS\

(A) fifØd vEy  (picric acid) (B) ckfcZV~;wfjd vEy  (barbituric acid)

(C) ,sLdkfcZd vEy  (ascorbic acid) (D) ,sfLifju (aspirin)

Ans. (D)

Sol .   fifØd vEy  ;   ckfcZV~;wfjd vEy

  ,sLdkfcZd vEy  ;    ,sfLifju

30. CuSO
4
 ds tyh; ?kksy }kjk vo'kksf"kr izdk'k (light absorbed) dk jax gSA

(A) ukjaxh&yky (organge-red) (B) uhyk&gjk (blue-green)

(C) ihyk (yellow) (D) cSaxuh (violet)

Ans. (A)

Sol. CuSO
4
 ukjaxh yky jax dk vo'kks"k.k djsxk rFkk ;g uhyk jax iznf'kZr djsxkA

[k.M - II : cgqy lgh mÙkj izdkj
bl [k.M esa 5 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

31. ,d vkn'kZ xSl ds fy,] vkjfEHkd voLFkk X ls vafre voLFkk Z rd tkus ds

fy, dsoy P-V dk;Z dk fopkj djsaA vafre voLFkk Z rd ig¡qpus ds fy,

nks i{k gS ftuesa ls dksbZ Hkh iFk laaHko gS tSlk fd js[kkfp=k eas fn[kk;k x;k

gS fuEufyf[kr fodYiksa esa dkSu fodYi lgh gS@gSa \ (S dks ,UVªkWih cnyko

vkSj w dks fd;k x;k dk;Z ekusa)

(A) S
xz

 =S
xy

 + S
yz

(B) w
xz

 = w
xy

 + w
yz

(C) w
xyz

 = w
xy

(D) S
xyz

 =S
xy

Ans. (AC)
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Sol.

(A) S
xz 

= S
x�y 

+ S
yz

(lR;)

(B) W
xy 

= W
x�y 

+ W
yz

(vlR;)

(C) W
xyz 

= W
x�y

(lR;)

(D) S
xyz 

= S
x�y

(vlR;)

32. 'kq) :i esa] fn;s x;s v.kqvksa esa ls] dejs ds rki ij] dkSu v.kq vfLFkj (unstable) gS@gSa \

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

Ans. (B,C)

Sol.  ,UVh,sjkseSfVd ,oa vLFkk;h gSA

33. fn;s gq, f}vaxh (binary) feJ.kksa esa ls dkSu ls feJ.k uhps fn[kkbZ xbZ Ldhe (scheme) tSls foHksfn fu"d"kZ.k (differential

extraction) ls vius ;kSfxdksa esa iF̀kd fd;s tk ldrs gS ¼gSa½ \

(A) C
6
H

5
OH vkSj C

6
H

5
COOH (B) C

6
H

5
COOH vkSj C

6
H

5
CH

2
OH

(C) C
6
H

5
CH

2
OH vkSj C

6
H

5
OH (D) C

6
H

5
CH

2
OH vkSj C

6
H

5
CH

2
COOH

Ans. (BD)

Sol. (B) C
6
H

5
COOH + C

6
H

5
CH

2
OH  

NaOH.tyh;  1(foys;) + 2 (vfoys;)

      1 2

1  (foys;) + 2  (vfoys;)
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(D) C
3
H

5
CH

2
OH +  C

6
H

5
CH

2
COOH  

NaOH.tyh;  1 (vfoys;) + 2(foys;)

1   2

(1) (vfoys;) + 2 (foys;).

34. fæofojkxh dksykbMy d.k (lyophobic colloidal particles) dh fLFkjrk (stability) ds lgh dkj.k pqfu,A

(A) buds i"̀B ij vk;uksa dk foy;u esa o.kkZRed (preferential) vfèk'kks"k.k gksukA

(B) buds i"̀B ij foyk;d dk foy;u esa o.kkZRed vfèk'kks"k.k gksukA

(C) buds i"̀B d.kksa ds i"̀B ij foijhr vkos'kksa ds chp vkd"kZ.k gksukA

(D) buds pkjksa vkSj fLFkj ijr vkSj folfjr ijr ds chp foijhr vkos'kksa ds dkj.k foHkokUrj gksukA

Ans. (AD)

Sol. (A) le vk;uksa ds o.kkZUred vf/k'kks"k.k ds dkj.k

(C) izfrd"kZ.k ds dkj.k uk fd vkd"kZ.k ds dkj.k

(D) fdlh Hkh dksykbMy d.k ds pkjks vkSj foijhr vkosf'kr d.kksa dh ijr] lEi.kZ fudk; dh fLFkfrt Å tkZ esa deh djrk gSA

35. fn, gq, gkbMªkstu gSykbMl (hydrogen halides) esa ls dkSu AgNO
3
 (tyh;) ls fØ;k ij ,slk vo{ksi (precipites) nsrs gS

tks fd Na
2
S

2
O

3
 (tyh;) esa ?kqy tkrs gS \

(A) HCl (B) HF (C) HBr (D) HI

Ans. (ACD)

Sol. AgNO
2
 + HCl  AgCl 

AgNO
3
 + HBr   AgBr 

AgNO
3
 + HI  Ag 

lHkh vo{ksi gkbiks foy;u esa foys; ;k gksdj Na
3
[Ag(S

2
O

3
)

2
] cukrs gSaA

[k.M - III : iw.kk±d mÙkj izdkj
bl [k.M esa 5 iz'u gSaA gj ç'u dk mÙkj ,d vad dk iw.kk±d] 0 ls 9 ¼nksuksa lfgr½ rd] gSA

36. ,d dkcZfud ;kSfxd dk izFke dksfV ls fo;kstu (decomposition) gksrk gSA blds izkjfEHkd lknaz.k (initial concentration)

ds 1/8 vkSj 1/10 Hkkx rd fo;ksftr gksus esa Øe'k% 1
1/8 
vkSj t

10 
le; yxrk gSA 10

]t[

]1[

10/1

8/t  dk eku fudkfy;s (log
10

2 = 0.3

ysa )
Ans. 9

Sol. Kt
1/8

 = In 








8/C
C

O

O
 = In 8

Kt
1/10

 = In 








10/C
C

O

O
 = In 10

rc 10
t
t

10/1

8/1   = 10
10In
8In
  = 10

10log
2log
  = 9
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37. tc fn;k gqvk ,YMksgsDlksl Mh&foU;kl lajpuk (D- configuration) esa gS rc mlds ikbjSuksl  (pyronose) :i ds fofHkUu

f=kfoe leko;oh (stereoisomers) :iksa dh dqy la[;k gSA

Ans. 8

Sol.

dqy f=kfoe leko;oh = 23 = 8

38. uhps fn xbZ lkj.kh esa ukS isIVkbMksa (prepitdes) ds  R
1
 vkSj R

2
 izfrLFkk;h (substituents) fn;s gq;s gSaaA buesa ls fdrus isIVkbM

pH = 7.0 ij /kukRed vkosf'kr (positively charged) gSa\

Peptide R1 R2

I H H

II H CH3

III CH2COOH H

IV CH2CONH2 (CH2)4NH2

V CH2CONH2 CH2CONH2

VI (CH2)4NH2 (CH2)4NH2

VII CH2COOH CH2CONH2

VIII CH2OH (CH2)4NH2

IX (CH2)4NH2 CH3

Ans. 4

Sol. fn;s x;s ikWyhisIVkbM dk lefoHko fcUnq 7 ls vfèkd gksxkA bldk eryc gS fd ikWyhisIVkbM {kkjh; izd f̀r dk gS vkSj blesa

nks ;k nks ls vfèkd ,ehuks lewg gksus pkfg,A vr% (iv) , (vi), (viii) rFkk (ix) lgh fodYi gSaA
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39. vkorZ lkj.kh esa 18 xzqi (group) gSA rkacs (copper) ds ,d leLFkkfud  (isotope) dks izksVkWuska (protons) ls ceckjh (bombard-

ment) djus ij uhps fn[kkbZ x;h ukfHkdh; vfHkfØ;k (nuclear reaction) gksrh gS ftleas rRo X tfur gksrk gSA rRo  X vkorZ

lkj.kh ds fdl xqi esa gS\

XH2n6HC 1
1

1
0

1
1

63
29 

Ans. 8

Sol. XH2n6HCu 1
1

4
2

1
0

1
1

63
29 

64 = 6 + 4 + 2 + A  A = 52

29 + 1 = 30 = 0 + 2 + 2 + z   z = 26

rRo X, Fe gksuk pkfg, vkSj bldk xzqi 8 gSA

40. 29.2% (w/w) HCl ds ,d LVkWd foy;u dk ?kuRo 1.25 g mL�1 gSA HCl  dk vkf.od Hkkj 36.5 g mol�1 gSA 0.4 M HCl

ds 200 mL foy;u dks cukus ds fy, bl LVkWd foy;u dh fdruh ek=kk (mL) pkfg;sa\

Ans. 8 mL.

Sol. 29.2% (w/w) HCl foy;u dk ?ku?Ro = 1.25 g/ml

0.4 M HCl foy;u ds fy, HCl ds eksy

= 0.4 × 0.2 eksy = 0.08 eksy

;fn v mol HCl foy;u gS] rks foy;u dk nzO;eku

= 1.25 v

HCl dk nzO;eku = (1.25 v × 0.292)

HCl ds eksy = 
5.36

292.0v25.1 
 = 0.08

blfy,, v = mol
25.129.0
08.05.36




 = 8 mL
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Hkkx - III : xf.kr (MATHEMATICS)

[k.M - I : ,dy lgh mÙkj izdkj
bl [k.M esa 10 cgqfodYi iz'u gSA gj iz'u ds pkj mÙkj fodYi (A, (B), (C) vkSj (D) gS ftuesa ls ,d gh lgh gSA

41. fcUnq P fcanqvksa Q(2, 3, 5) vkSj R(1, �1, 4) ls xqtjus okyh ljy js[kk ,oa lery 5x � 4y � z = 1 dk izfrPNsnh fcanq gSA

;fn fcanq T(2, 1, 4) ls QR ij Mkys x;s yEc dk yEc&ikn S gS rks js[kk&[k.M PS dh yEckbZ fuEu gS&

(A) 
2

1
(B) 2 (C) 2 (D) 2 2

Sol. Ans. (A)

QR dk lehdj.k gksxk

1
2�x

 = 
4

3�y
 =  

1
5�z

ekuk P  (2 + , 3 + 4, 5 + )

10 + 5 � 12 � 16 � 5 �  = 1

� 7 � 12 = 1

  = 
3
2�

rks P  








3
13

,
3
1

,
3
4

ekuk S = (2 + µ, 3 + 4µ, 5 + µ)



TS  = k�)1µ(j�)2µ4(i�)µ( 



TS . )k�j�4i�(   = 0

µ + 16µ + 8 + µ + 1 = 0

µ = 
2
1

�

S = 








2
9

,1,
2
3

PS = 
22

2
9

�
3

13
9
4

2
3

�
3
4



















= 
36
1

9
4

36
1



= 
9
4

18
1
  = 

18
9

 = 
2

1
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42. lekdyu  
dx

)xtanx(sec

xsec
2/9

2

  dk eku fuEu gS (fdlh ;knf̀PNd vpj (arbitrary constant) K ds fy;s)

(A) 2/11)xtanx(sec

1�

 








2)xtanx(sec

7
1

11
1

  + K

(B) 2/11)xtanx(sec

1

 








2)xtanx(sec

7
1

11
1

 + K

(C) 2/11)xtanx(sec

1�

 








2)xtanx(sec

7
1

11
1

 + K

(D) 2/11)xtanx(sec

1

 








2)xtanx(sec

7
1

11
1

 + K

Sol. Ans (C)

secx + tanx = t j[kus ij

(secx tanx + sec2x) dx = dt

secx . t dx = dt

secx � tanx = 
t
1

secx = 
2

t
1

t 

 t.t

dt.xsec
2/9 = 











dt
t.t

t
1

t

2
1

2/9

=  







 dt

t

1

t

1
2
1

2/132/9

= k
t11

2

t7

2
2
1

�
2/112/7











= k
11
1

7
t

t

1
�

2

2/11















43. ekuk fd z ,d lfEeJ la[;k gS ftldk dkYifud Hkkx 'kwU; ugha gS vkSj a = z2 + z + 1  okLrfod gSA rc og eku tks

a  ugha ys ldrk] fuEu gS

(A) �1 (B)  
3
1

(C)  
2
1

(D)  
4
3
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Sol. Ans (D)

;gk¡ z2 + z + 1 � a = 0

 z = 
2

3�a41� 

;gk¡ a  
4
3

 vU;Fkk z fo'kq) okLrfod gksxkA

44. fn;k gS fd f(x) = Rx,
0x,0

0x,
x

cosx2















  rc f

(A)  x = 0  ,oa x = 2 nksuksa ij vodyuh; gS

(B) x = 0  ij vodyuh; gS ijUrq x = 2 ij vodyuh; ugha gS

(C) x = 0  ij vodyuh; ugha gS ijUrq x = 2 ij vodyuh; gS

(D) x = 0  ,oa x = 2 nksuksa ij vodyuh; ugha gS

Sol. Ans (B)

(I) x = 0 ij vodyuh;rk ds fy;s &

L.H.D. = f '(0�) = 0h
im  

h�
)0(f�)h�0(f

= 0h
im  

h�

0�
h

�cos.h2







 

=  0h
im  � h . h

cos


 = 0

RHD  f '(0+) = 0h
im  

h
)0(f�)h0(f 

= 0h
im  

h

0�
h

cos.h2







 

 = 0

vr% x = 0 ij f(x) vodyuh; gSA
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(ii) x = 2 ij vodyuh;rk ds fy;s &

RHD = f '(2+)  = 0h
im

h
)2(f�)h2(f 

= 0h
im

h

0�
h2

cos.)h2( 2














= 0h
im  

h
h2

cos.)h2( 2














= 0h
im  

h
h2

�
2

sin.)h2( 2














= 0h
im

)h2(2
.

h
)h2(2

)h2(2
h

sin.)h2( 2
































= (2)2 . )2(2


 = 

LHD  = 0h
im

h�
)2(f�)h�2(f

= 0h
im

h�

0�
h�2

cos.)h�2( 2







 

= 0h
im  

h�

0�
h�2

cos�.)h�2( 2















 

= 0h
im  

h
h�2

cos)h�2( 2







 

= 0h
im  

h
h�2

�
2

sin.)h�2( 2







 

= 0h
im

)h�2(2
�

.

)h�2(2
h

�

)h�2(2
h

�sin.)h�2( 2










 








 

= � 

vr% x = 2 ij f(x) vodyuh; ugha gSA
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45. fofHkUu jaxksa dh ikap xsanksa dks rhu yksxksa esa bl izdkj ck¡Vus ds dqy rjhdksa dh la[;k ftlesa izR;sd O;fDr dks de ls de

,d xsan vo'; feys] fuEu gS

(A) 75 (B)  150 (C)  210 (D)  243

Sol. Ans (B)

B
1

B
2

B
3

Case-1: 1 1 3

Case-2: 2 2 1

ck¡Vus ds rjhds = !2!3!1!1
!5

 . 3! + !2!1!2!2
!5

.3!

= 150

46. ;fn 
x

lim


















bax

1x
1xx2

 = 4 gS] rc

(A) a = 1, b = 4 (B) a = 1, b = �4

(C) a = 2, b = �3 (D) a = 2, b = 3

Sol. Ans (B)




















b�ax�

1x
1xx

im
2

x
  = 4

x
im



















1x
)b�1()b�a�1(x)a�1(x2

 = 4

lhek ifjfer gSA

;g fo|eku gksxh ;fn 1 � a = 0  a = 1

rc
























x
1

1

x
b�1

b�a�1
im

x


 = 4

 1 � a � b = 4  b = � 4

47. Qyu f : [0, 3] [1, 29], tks fuEukuqlkj ifjHkkf"kr fd;k x;k gS

f(x) = 2x3 � 15x2 + 36x + 1,  fuEu izdkj dk gS

(A) ,sfdd (one-one) vkSj vkPNknd (onto) (B) vkPNknd gS ij ,sfdd ugha

(C) ,sfdd gS ij vkPNknd ugha (D) u ,sfdd gS u gh vkPNknd

Sol. Ans (B)

F : [0, 3]  [1, 29]

f(x) = 2x3 � 15x2 + 36 x + 1

f(x) = 6x2 � 30 x +  36

= 6(x2 � 5x + 6)

= 6(x � 2) (x � 3)

fn;s x;s çkUr esa Qyu LFkkuh; mfPp"B j[krk gSA v% ;g cgq,sdh gSA
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vc x = 0 ijf(0) = 1

x = 2 f(2) = 16 � 60 + 72 + 1 = 29

x = 3 f(3) = 54  � 135 + 108 + 1

      = 163 � 135 = 28

vr% ifjlj = [1, 29]

vr% fn;k x;k Qyu vkPNknd gSA

48. ljy js[kk 4x � 5y = 20 ds fcUnqvksa ls oÙ̀k x2 + y2 = 9 ij Mkyh x;h Li'kZ js[kkvksa dh Li'kZ thok (chord of contact) ds

e/; fcUnq dk fcUnq iFk (locus) fuEu gS

(A) 20(x2 + y2) � 36x + 45y = 0 (B)  20(x2 + y2) + 36x � 45y = 0

(C)  36(x2 + y2) � 20x + 45y = 0 (D)  36(x2 + y2) + 20x � 45y = 0

Sol. Ans (A)

oÙ̀k gS% x2 + y2 = 9

ljy js[kk gS%  4x � 5y = 20

P 








5
20�t4

,t

thok AB ftldk e/; fcUnq M (h, k) gS dk lehdj.k gS %

T = S
1

 hx + ky = h2 + k2 ........(1)

fcUnq P ds lkis{k Li'kZ thok AB dk lehdj.k

T = 0

tx + 








5
20�t4

y = 9 ........(2)

lehdj.k (1) o (2) dh rqyuk djus ij

9
kh

20�t4
k5

t
h 22




gy djus ij

45k = 36h � 20h2 � 20k2

 fcUnqiFk gS % 20(x2 +y2) � 36 x+ 45y = 0

49. ekuk fd P = [a
ij
] ,d 3 × 3 vkO;wg (matrix) gS vkSj Q = [b

ij
], tgk¡ b

ij
 = 2i+ja

ij
 tc 1  i, j  3 gSA ;fn P ds lkjf.kd

(determinant) dk eku 2 gS rks vkO;wg Q ds lkjf.kd dk eku fuEu gS

(A) 210 (B) 211 (C) 212 (D) 213

Sol. Ans (D)

fn;k x;k gS P = [a
ij
]
3×3

b
ij
 = 2i+j aij

Q = [b
ij
]
3×3

P = 
















333231

232221

131211

aaa

aaa

aaa

 |P| = 2
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Q = 
















333231

232221

131211

bbb

bbb

bbb

 = 
















333231

232221

131211

a64a32a16

a32a16a8

a16a8a4

Q dk lkjf.kd = 
333231

232221

131211

a64a32a16

a32a16a8

a16a8a4

= 4 ×8 × 16 

333231

232221

131211

a4a4a4

a2a2a2

aaa

= 4 × 8 × 16 × 2 × 4 

333231

232221

131211

aaa

aaa

aaa

= 22 . 23 . 24 . 21 . 22 . 21

= 213

50. vk;r R ftldh Hkqtk;as funsZ'kkad v{kksa ds lekUrj gS ds vUnj nh?kZoÙ̀k E
1
 : 1

4
y

9
x 22

  dks mRdhf.kZr (inscribe) fd;k x;k

gSA ,d vU; nh?kZoÙ̀k E
2
 tks fcUnq (0, 4) ls xqtjrk gS vkSj vk;r R dks ifjxr (circumscribe ) djrk gS] dh mRdsUnzrk

(eccentricity) fuEu gS

(A) 
2
2

(B)  
2
3

(C)  
2
1

(D)  
4
3

Sol. Ans (C)

ekuk fd vHkh"V nh?kZoÙ̀k gS

E
2
 : 1

b

y

a

x
2

2

2

2



;g fcUnq (0, 4) ls xqtjrk gS %

0 + 2b

16
 = 1  b2 = 16

;g fcUnq (±3, ±2) ls Hkh xqtjrk gS

22 b

4

a

9
  = 1

4
1

a

9
2
  = 1
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4
3

a

9
2
  a2 = b2 (1 � e2)

16
12

 = 1� e2

e2 = 1 � 
16
12

 = 
16
4

 = 
4
1

e = 
2
1

[k.M - II : cgqy lgh mÙkj izdkj

bl [k.M esa 5 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

51. ;fn y(x) vody lehdj.k y � y tan x = 2x sec x dks larq"V djrk gS vkSj y(0) = 0, rc

(A) 
284

y
2









 
(B) 184

y
2









 


(C) 93
y

2









 
(D) 

33

2
3
4

3
y

2












 


Sol. Ans (AD)

dx
dy
� y tan x = 2x sec x

y(0) = 0

I.F. =  dxxtan�
e  = xseclog�e

I.F. = cos x

cos x . y =  dxcox.xsecx2

cos x. y = x2 + c
c = 0
y = x2 sec x

y 






 

4  = 2.
16

2


 = 
28

2


y 






 

4  = 2.
16

2.
2

2





y 






 

3  = 2.
9

2


 = 
9

2 2


y 






 

3  = 3.2.
9

2.
2

2
2





9
32

3
4 2





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52. ,d tgkt esa rhu batu E
1
, E

2
, vkSj E

3
 yxs gSa tks ,d nwljs ls LoraU=k :i ls dk;Z djrs gS vkSj ftuds dk;Z djus dh

izkf;drk Øe'k% 
2
1

, 
4
1

 vkSj 
4
1

 gSA tgkt dks pyus ds fy;s de ls de nks batuksa dk dk;Z djuk vko';d gSA ekuk fd

tgkt pyus dh ?kVuk X gS vkSj E
1
 , E

2
 vkSj E

3
 ds dk;Z djus dh ?kVuk;sa Øe'k% X

1
, X

2
, vkSj X

3
 gSA rks fuEu esa ls dkSu

lgh gS@gSa ?

(A)  
16
3

x|XP c
1  (B) P[ nks vkSj dsoy nks (exactly two) batu dk;Z dj jgs gSaA X] = 

8
7

(C) P[X | X
2
] = 

16
5

(D) P[X | X
1
] = 

16
7

Sol. Ans (BD)

P(x
1
) = 

2
1

P(x
2
) = 

4
1

P(x
3
) = 

4
1

P(x) = P(E
1 
E

2 
E

3
) + P( 1E  

E
2 
E

3
) + P(E

1 2E  
E

3
) + P(E

1 
E

2 3E )

= 
4
3

.
4
1

.
2
1

4
1

.
4
3

.
2
1

4
1

.
4
1

.
2
1

4
1

.
4
1

.
2
1



P(x) = 
4
1

(A) 













x
x

P
c

1
 = 

)x(P
)xx(P c

1 

= 

4
1

4
1

.
4
1

.
2
1

 = 
8
1

(B) P(Bhd nks ?kVuk,¡ / x) = )x(P
)x(P  ¡ ?kVuk,Bhd  nks

= 

4
1

4
3

.
4
1

.
2
1

4
1

.
4
3

.
2
1

4
1

.
4
1

.
2
1



= 
8
7
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(C) P(x / x
2
) = )x(P

)xx(P

2

2
 = 

4
1

4
3

.
4
1

.
2
1

4
1

.
4
1

.
2
1

4
1

.
4
1

.
2
1



= 
8
5

(D) P(x / x
1
) = )x(P

)xx(P

1

1

= 

2
1

4
3

.
4
1

.
2
1

4
1

.
4
3

.
2
1

4
1

.
4
1

.
2
1



= 
16
7

53. ekukfd , [0, 2] bl izdkj gS fd 2cos(1 � sin) = sin2 






 




2
cot

2
tan  cos � 1, tan(2� ) > 0 vkSj

�1 < sin < � 
2
3

. rc fuEu esa ls fdldks larq"V ugha dj ldrk ?

(A) 0 <  < 
2


(B)  
2


<   < 
3

4
(C)  

3
4

<   < 
2

3
(D)  

2
3

<  < 2

Sol. Ans (ACD)

pwafd  tan(2 � ) > 0, � 1 < sin < �
2
3

,  [0, 2]

 
2

3
 <  < 

3
5

vc 2cos(1 � sin) = sin2( tan /2 + cot /2)cos � 1

 2cos(1 � sin) = 2sin cos � 1

 2cos + 1 = 2sin( + )

pwafd   






 

3
5

,
2

3
   2cos + 1  (1, 2)

 1 < 2sin( + ) < 2

 
2
1

 < sin( + ) < 1
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pwafd   +  [0, 4]

  +  






 

6
5

,
6  or  +  







 

6
17

,
6

13

 
6


 �  <  < 
6

5
 �   or  

6
13

 �  <  < 
6

17
 � 

  






 







 

6
7

,
3
2

3
2�

,
2

3
� 

















 


3
5

,
2

3


 [lgh fodYi (A, C, D) gSA ]

54. ;fn y = 2xe , y = 0, x = 0 vkSj x = 1 }kjk ifjc) (enclosed) {ks=k dk {ks=kQy S gS rks

(A) S  
e
1

(B) 
e
1

1S  (C) 














e

1
1

4
1

S (D) 












2

1
1

e

1

2

1
S

Sol. Ans (ABD)

I = 
1

0

x� dxe
2

�x2  0

2x�e   1


1

0

x� dxe
2

  1

x2  x   �x2  � x   
2x�e   e�x

 I  
1

0

x� dxe

  10x�e�

  







1�

e
1

�

I  1 � 
e
1

   fodYi (B) lgh gS
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pwafd   I  1 �
e
1

   I > 
e
1
  fodYi (A) lgh gS

I < 
2

1
 × 1  + 

e

1
 × (1 � 

2

1
)

vr% fodYi (D) lgh gS

[vr% fodYiA, B rFkk D lgh gS]

55. vfrijoy; 1
4
y

�
9
x 22

 , ij ljy js[kk 2x � y = 1  ds lekUrj Li'kZ js[kk;s [khaph x;h gSA bu Li'kZ js[kkvksa ds vfrijoy;

ij Li'kZ fcUnq (points of contacts) fuEu gS

(A)  











2

1
,

22

9
(B)  












2

1
,�

22

9
� (C)  22�,33 (D)  22,33�

Sol. Ans (AB)

Li'kZjs[kk dh izo.krk = 2

Li'kZjs[kk dh lehdj.k  y = 2x ± 4�4.9

 y = 2x ± 32

 2x � y ± 24  = 0 ....(i)

ekuk Li'kZ fcUnq (x
1
, y

1
) gS

rks lehdj.k (i), lehdj.k 
4

yy
�

9
xx 11  � 1 = 0 ds loZle gksxh

 
2

9/x1  = 
1

4/y1  = 
24

1�



 (x
1
, y

1
)  












2

1�
,

22

9
�  and 












2

1
,

22

9
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[k.M - III : iw.kk±d mÙkj izdkj
bl [k.M esa 5 iz'u gSA bj iz'u dk mÙkj ,d vad dk iw.kk±d ] 0  ls 9 (nksuksa lfgr), rd gSA

56. ijoy; (parabola) y2 = 8x dh ukfHk (focus) S gS vkSj PQ bl ijoy; vkSj oÙ̀k x2 + y2 � 2x � 4y = 0 dh mHk;fu"B

thok (common chord) gSA f=kHkqt PQS  dk {ks=kQy gSA

Sol. Ans (4)

ukfHk S  (2, 0). fcUnq P  (0, 0) vkSj Q = (2t2, 4t)

f=kHkqt PQS  dk {ks=kQy = 
1t4t2

102

100

2
1

2

= 
2
1

(8t) t ......(i)

Q (2t2, 4t) oÙ̀k dks lUrq"V djrk gS

4t4 + 16t2 � 4t2 � 16t = 0

t3 + 3t � 4 = 0

(t � 1) (t2 + t + 4) = 0

t = 1 j[kus ij PQS dk {ks=kQy

 PQS dk {ks=kQy 4 gSA

57. ekuk fd p(x) U;wure ?kkr dk og okLrfod cgqin (real polynomial) gS ftldk ,d LFkkuh; mPpre (local maximum)

x = 1 ij gS vkSj ,d LFkkuh; U;wure (local minimum) x = 3 ij gSA ;fn p(1) = 6 vkSj p(3) = 2 gS rc p(0) dk eku

gS

Sol. Ans (9)

p = (x � 1) (x � 3) = (x2 � 4x + 3)

p(x) = (x3/3 �2x2 + 3x) + 

p(1) = 6

6 = (1/3 � 2 + 3) + 

6 = (1/3 + 1) + 

18 = 4 + 3 ...(i)

p(3) = 2

2 = (27/3 � 2 × 9 + 9) + 

2 = 

 = 2   = 3

p(x) = 3(x � 1) (x � 3)

p(0) = 3(�1)(�3)

= 9
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58. ekuk fd f : R  R ftldks f(x) = |x| + |x2 � 1| ls ifjHkkf"kr fd;k x;k gSA tgk¡ f dk ,d LFkkuh; mPpre (local

maximum) ;k ,d LFkkuh; U;wure (local minimum) gS] mu lHkh fcanqvksa dh dqy la[;k gSA

Sol. Ans (5)

f(x) = |x| + |x2 � 1|

f(x) = 





















1x1�xx

1x01x�x

0x1�1x�x�

1�x1�xx�

2

2

2

2

f(x) = 





















1x1�xx

1x01xx�

0x1�1x�x�

1�x1�x�x

2

2

2

2

59. in 
















 ....
23

1
�4

23

1
�4

23

1
�4

23

1
log6

2
3  dk eku gSA

Sol. Ans (4)

ekuk .......
23

1
�4

23

1
�4  = t

t
23

1
�4  = t

4 � 
23

1
t = t2 

t2 + 
23

1
t � 4 = 0   23 t2  + t � 212  = 0

t = 
232

21223411�




 = 

232

171�





t = 
26

16
, 

26

18�

t = 
23

8
, 

2

3�
 vkSj 

2

3�
 fujLr gksxk
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vr% 6 + log
3/2

 












23

8

23

1
 =  6 + log

3/2
 









9

4

= 6 + log
3/2

 




















2

3
2

= 6 � 2 = 4

60. ;fn b,a


 vkSj c


 bdkbZ lfn'k (unit vectors) gSa tks

|a


 � b


|2 + |b


 � c


|2 + |c


 � a


|2 = 9,

dks larq"V djrs gSa rc |2 a


 + 5b


 + 5 c


| dk eku gSA

Sol. Ans (3)

a·c2�c·b2�b·a2�6


 = 9

 a·cc·bb·a


  = 
2
3�

2
cba


  0

3 + 2  a·cc·bb·a


   0

a·cc·bb·a


   
2
3�

pwafd  a·cc·bb·a


  = 
2
3�

 cba


  = 0   cba


  = 0

 )a(�5a2


  = |a3|


  3
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ANSWER KEY
IIT-JEE -2012 : PAPER-1

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

0 1 2 3 4 5 6 7 8 9
1 C B A D C C D D A B
2 D C A D D B A C C B
3 D D C C A B A D B C
4 C A D B C D C A B D
5 B A D C B C D C D A
6 C D B D A C D B C A
7 D C C B D A B A C D
8 B D C A B D C D A C
9 A C B A C D C B D D

10 A B D C D A B C D C
11 ABCD ACD AC ABCD BD CD AC BD CD ACD
12 BD ABCD CD BD AC ACD CD AC ACD ABCD
13 CD AC ABCD CD ACD BD ABCD ACD BD AC
14 ACD CD BD ACD ABCD AC BD ABCD AC CD
15 AC BD ACD AC CD ABCD ACD CD ABCD BD
16 5 6 3 5 7 7 3 7 7 6
17 7 5 7 7 3 6 7 3 6 5
18 7 3 5 7 6 7 5 6 7 3
19 6 7 7 6 5 3 7 5 3 7
20 3 7 6 3 7 5 6 7 5 7
21 C B C A B D C A B D
22 A C B A C D C B D B
23 A A D B C B B C D C
24 B B A D C C D C B A
25 D C A D B B A C C B
26 D A D C B C A B B C
27 C D B B A C D B C A
28 B C C B D A B A C D
29 B B B C D A C D A C
30 C D C C A B B D A B
31 AD BD B AD AC ACD B AC ACD BD
32 AC AD ACD AC B BD ACD B BD AD
33 ACD B AD ACD BD AC AD BD AC B
34 BD ACD AC BD AD B AC AD B ACD
35 B AC BD B ACD AD BD ACD AD AC
36 8 4 8 8 9 8 8 9 8 4
37 9 8 8 9 8 4 8 8 4 8
38 8 8 8 8 4 9 8 4 9 8
39 4 8 9 4 8 8 9 8 8 8
40 8 9 4 8 8 8 4 8 8 9
41 B B D B A D C C B A
42 B B B C C A D A D B
43 C B D A D B B C A B
44 A B C A B C D D B B
45 A D B D B A C B C B
46 D C A C B B B B A D
47 C D A B B D A B B C
48 B C B B A C A B D D
49 B A B D D B B A C C
50 D A C B C B B D B A
51 ABD ACD BD ABD AD AB BD AD AB ACD 
52 AD ABD AB AD BD ACD AB BD ACD ABD 
53 AB BD ABD AB ACD AD ABD ACD AD BD 
54 ACD AB AD ACD ABD BD AD ABD BD AB 
55 BD AD ACD BD AB ABD ACD AB ABD AD 
56 4 5 9 4 4 3 9 4 3 5
57 4 4 3 4 9 5 3 9 5 4
58 3 9 4 3 5 4 4 5 4 9
59 5 3 4 5 4 9 4 4 9 3
60 9 4 5 9 3 4 5 3 4 4

Q. No.
PAPER CODE

IIT-JEE 2012 : ANSWER KEY : PAPER-1


