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PART-I : PHYSICS

[k.M[k.M[k.M[k.M[k.M - 1 (vf/dre vadvf/dre vadvf/dre vadvf/dre vadvf/dre vad : 12)

 bl [k.M esa pkj (04) ç'u gSaA

 çR;sd ç'u ds pkj fodYi gSaA bu pkj fodYiksa esa ls dsoy ,d lgh mÙkj gSA

 çR;sd ç'u ds fy, lgh mÙkj ds laxr fodYi dk p;u dhft;sA

 çR;sd ç'u ds mÙkj dk ewY;kadu uhps fn, x, vadu ;kstuk ds vuqlkj fd;k tk,xkA

iw.kZ vad : +3 ;fn dsoy lgh mÙkj pquk x;k gS;

'kwU; vad : 0 ;fn dksbZ Hkh fodYi uk pquk x;k gSa (vFkkZr~ ç'u vuqÙkfjr gSa);

½.kkRed vad : –1 vU; lHkh fLFkfr;ksa esaA

1. f=kT;k R ds ,d irys xksyh; dqpkyd dks'k ij vkos'k bl çdkj ,dleku :i ls forfjr gS fd bldh lrg ij foHko V
0

gSA 'ks"k dks'k dks çHkkfor fd;s fcuk dks'k ij ,d vYi {ks=kiQy 4R2( << 1) dk ,d fNnz fu£er fd;k tkrk gS] rc
fuEu esa ls dkSulk dFku lgh gS\

(A) dks'k ds dsUnz ij foHko esa 2V
0 
rd deh gksrh gS

(B) dks'k ds dsUnz ij fo|qr {ks=k ds ifjek.k esa 


0
V

2R
 rd deh gksrh gS

(C) xksyh; dks'k ds dsUnz ls 2R nwjh ij fNnz rFkk dks'k ds dsUnz ls xqtjus okyh js[kk ij fLFkr fcUnq ij fo|qr {ks=k ds

ifjek.k esa 


0
V

2R
 rd deh gksrh gS

(D) dks'k ds dsUnz ij foHko rFkk dsUnz ls fNnz dh vksj 
1
R

2
 fcUnq ij foHko dk vuqikr 


 
1

1 2
 gksxk

mÙkjmÙkjmÙkjmÙkjmÙkj (D)

(fgUnh laLdj.k)(fgUnh laLdj.k)(fgUnh laLdj.k)(fgUnh laLdj.k)(fgUnh laLdj.k)
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gygygygygy ,dleku :i ls forfjr vkosf'kr dks'k ds fy, ì"Bh; vkos'k ?kuRo  
 2

Q
( )

4 R

 vYi {ks=kiQy (4R2) dk vkos'k dq = Q

fn;k gS fd vkos'k dq dks gVkus ls igys lrg ij foHko 
 0

0

Q
V

4 R

  0 (dq)V V VdUs nz

   
  0

0 0

Q Q
V (1 )

4 R 4 R
R

R/2

C
B

(dq)
A

rFkk 
   
   
 

B 0 0

0

Q
V V – V (1 2 )

R
4

2
�

E  ds fy, vè;kjksi.k dk fl¼kUr ç;qDr djus ij

    0

A 2 2

VkQ k Q
E E

R(2R) (R)
dks'k


    0

A

V
E

R

blh çdkj 


  0

c

V
E

R

2. ,d /kjkokgh rkj /kfRod NM+ dks xeZ djrk gSA rkj NM+ dks fu;r 'kfDr (P) çnku djrk gSA /kfRod NM+ ,d dqpkyd

ik=k esa ifjc¼ gSA ;g çsf{kr fd;k tkrk gS fd /kfRod NM+ esa rki (T) le; (t) ds lkFk fuEukuqlkj ifjo£rr gksrk gS

   
1

4
0

T(t) T 1 t

tgk¡  mfpr foek ds lkFk fu;rkad gS tcfd T
0
 rki dh foek ds lkFk fu;rkad gSA /krq dh Å"ek /kfjrk gS

(A)
 


2

0

4 2

0

4P T(t) T

T
(B)

 


4

0

4 5

0

4P T(t) T

T
(C)

 


2

0

4 4

0

4P T(t) T

T
(D)

 


0

4 2

0

4P T(t) T

T

mÙkjmÙkjmÙkjmÙkjmÙkj (C)

gygygygygy /kfRod NM+ ls Å"ek LFkkukUrj.k dh nj :

 dQ dT
C P( )

dt dt
fu;rkda ... (1)

rFkk rki ifjorZu gS

    1/4

0
T T 1 t ... (2)


  3/40

TdT
t

dt 4

lehdj.k (1) ls

 
 

  

3/4

0

P 4P
C t

dT T

dt

t dk eku lehdj.k (2) ls çfrLFkkfir djus ij

 





3

0

4

0

4P(T T )
C

T
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3. eqDr f=kfoe esa nzO;eku ?kuRo (r) okys xksyh; xSlh; ckny ij fopkj dhft;s] tgk¡ r blds dsUnz ls vjh; nwjh gSA xSlh; ckny

leku nzO;eku m ds mu d.kksa ls fu£er gS tks leku xfrt ÅtkZ K ds lkFk mHk;fu"B dsUnz ds lkis{k xksyh; d{kk esa xfr'khy

gSA d.kksa ij dk;Zjr cy budk vU;ksU; xq:Rokd"kZ.k cy gSA ;fn (r) le; esa fu;rkad gS] rc d.k dk la[;k ?kuRo

n(r) = (r)/m gS  [G lkoZf=kd xq:Roh; fu;rkad gS]

(A)
 2 2

3K

r m G

(B)  2 2

K

2 r m G
(C)  2 2

K

6 r m G
(D)  2 2

K

r m G

mÙkjmÙkjmÙkjmÙkjmÙkj (B)

gygygygygy nzO;eku M ds vkarfjd dks'k ds xq:Rokd"kZ.k ds dkj.k r f=kT;k dh òÙkh; d{kk esa ?kw.kZu djrs gq, d.k ds fy,


2

2

GMm mv

rr

m
M  

2 2
v r 2mv r

M
G 2Gm

pw¡fd  21
K mv ,

2
fu;rkda  rc

 2Kr 2Kdr
M dM

Gm Gm
; k

laxr :i ls     2dM (r) 4 r dr

    2 2Kdr
(r) 4 r dr

Gm

 
 2 2

(r) K

m 2 Gm r

4. ,d jsfM;ks lfØ; uewus esa 40

19
K ukfHkd ;k rks {k;kad 4.5 × 10–10 çfr o"kZ ds lkFk LFkk;h 40

20
Ca  ukfHkd esa {kf;r gksrk gS ;k

{k;kad 0.5 × 10–10 çfr o"kZ ds lkFk LFkk;h 40

18
Ar  ukfHkd esa {kf;r gksrk gSA fn;k x;k gS fd bl uewus esa lHkh LFkk;h

40 40

20 18
Ca ArrFkk  ukfHkd dsoy 40

19
K  ukfHkd }kjk mRiUu fd;s x;s gSA ;fn t × 109 o"kks± esa LFkk;h 40 40

20 18
Ca ArrFkk  ukfHkdksa

dk ;ksx rFkk jsfM;kslfØ; 40

19
K ukfHkd dk vuqikr 99 gS] rc t dk eku gksxk [fn;k gS % ln 10 = 2.3]

(A) 1.15 (B) 9.2 (C) 2.3 (D) 4.6

mÙkjmÙkjmÙkjmÙkjmÙkj (B)

gygygygygy     
1 2

dN
N N

dt Ca

Ar

K
40

19

l1

l2

     
1 2

dN
( )dt

dT

  
  1 2

( )t
0N N e

N
0
 = 0.01 N

0 
dk N = N

0
 – 99% ds fy,

gesa çkIr gksrk gS


 

    10

1 2

ln 100 2.3 2
t

5 10

  9
t 9.2 10  o"kZ
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[k.M[k.M[k.M[k.M[k.M - 2 (vf/dre vadvf/dre vadvf/dre vadvf/dre vadvf/dre vad : 32)

 bl [k.M esa vkB (08) ç'u gSaA

 çR;sd ç'u ds pkj fodYi gSaA bu pkj fodYiksa eas ls ,d ;k ,d ls vf/d lgh mÙkj gS@gSaA

 çR;sd ç'u ds fy, (lHkh) lgh mÙkjksa ls lacaf/r fodYi@fodYiksa dk p;u dhft;sA

 çR;sd ç'u ds mÙkj dk ewY;kadu uhps nh xbZ vadu ;kstuk ds vuqlkj fd;k tk,xk:

iw.kZ vad : +4 ;fn dsoy lHkh lgh fodYi@fodYiksa dk p;u fd;k x;k gS_

vakf'kd vad : +3 ;fn lHkh pkj fodYi lgh gSa ijUrq dsoy rhu fodYiksa dk p;u x;k gS_

vakf'kd vad : +2 ;fn rhu ;k vf/d fodYi lgh gSa ijUrq dsoy nks fodYiksa dk p;u fd;k x;k gS rFkk nksuksa lgh
gks_

vkaf'kd vad : +1 ;fn nks ;k vf/d fodYi lgh gSa ijUrq dsoy ,d fodYi dk p;u fd;k x;k gS rFkk og lgh
fodYi gks_

'kwU; vad : 0 ;fn fdlh Hkh fodYi dk p;u ugha fd;k x;k (vFkkZr~ ç'u dk mÙkj ugha fn;k x;k gks);

½.kkRed vad : –1 lHkh vU; fLFkfr;ksa esaA

 mnkgj.k ds fy, ,d ç'u esa ;fn lgh mÙkjksa ls lacaf/r (A), (B) rFkk (D) ,dek=k rhu fodYi gSa] rc

dsoy (A), (B) o (D) dk p;u fd;s tkus ij +4 vad çkIr gksaxs;

dsoy (A) o (B) dk p;u fd;s tkus ij +2 vad çkIr gksaxs;

dsoy (A) o (D) dk p;u fd;s tkus ij +2 vad çkIr gksaxs;

dsoy (B) o (D) dk p;u fd;s tkus ij +2 vad çkIr gksaxs;

dsoy (A) dk p;u fd;s tkus ij +1 vad çkIr gksxk;

dsoy (B) dk p;u fd;s tkus ij +1 vad çkIr gksxk;

dsoy (D) dk p;u fd;s tkus ij +1 vad çkIr gksxk;

fdlh Hkh fodYi dk p;u uk djus ij (vFkkZr~ ç'u dk mÙkj u nsus ij) 0 vad çkIr gksxk rFkk fodYiksa ds fdlh vU; leqPp;
dk p;u fd;s tkus ij –1 vad çkIr gksxkA

1. çkjEHk esa y = x2 ds ijoy;kdkj vkÑfr  dk ,d pkyd rkj fp=k esa n'kkZ, vuqlkj vle:i pqEcdh; {ks=k �

  
       

0

y
B B 1 k

L

�

esa

osx 
0

V V i
�

�  ls xfr'khy gSA ;fn V
0
, B

0
, L rFkk  /ukRed fu;rkad gaS rFkk  rkj ds fljksa ij mRiUu foHkokUrj gS] rc

lgh dFku gS@gSa

(A)    
0 0

1
0 B V L

2
ds fy,

(B) ;fn ijoy;kdkj rkj dks 2 L  yEckbZ ds lh/s rkj] çkjEHk esa y = x  }kjk çfrLFkkfir fd;k tkrk gS] rc   leku jgrk gS

(C)  , y-v{k ij ç{ksfir rkj dh yEckbZ ds lekuqikrh gksrk gS

(D)    
0 0

4
2 B V L

3
ds fy,

mÙkjmÙkjmÙkjmÙkjmÙkj (B, C, D)
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gygygygygy
�

  
         

2

0 0

yˆy x , V V i, B B 1 k
2

fljs fcUnq (0, 0) rFkk  L, L  gS

ekuk nwjh 'y' ij y fn'kk esa vYi yackbZ dy gS
 d = V

0
B dy


 



                      


L
L 1

0 0 0 0

0 0

y y
d V B 1 dy V B y

L ( 1)L





               

1

0 0 0 0

L 2
V B L V B L

1( 1)L

;fn  = 2 rc   0 0

4
V B L

3

2. 0.2 mm f=kT;k dh csyukdkj dsf'kdk uyh fHkUu fHkUu inkFkks± dh mu nks dsf'kdkvksa T1 o T2 dks tksM+dj fu£er dh xbZ gS
ftudk ty lEidZ dks.k Øe'k% 0° rFkk 60° gSA dsf'kdk uyh dks fp=k esa n'kkZ;s vuqlkj nks fHkUu fHkUu foU;klksa fLFkfr I rFkk II
esa ty esa ÅèokZ/j :i ls Mqck;k tkrk gSA fuEu esa ls dkSulk@dkSuls fodYi lgh gS@gSa\

[ty dk i`"Bh; ruko = 0.075 N/m, ty dk ?kuRo = 1000 kg/m3, g = 10 m/s2 yhft,]

T2

T1

T1

T2

fLFkfr I  fLFkfr II

(A) fLFkfr II ds fy,] ;fn dsf'kdk laf/ ty lrg ls 5 cm Åij gS] rc ufydk esa mBs gq, ty Lrj dh Å¡pkbZ 3.75 cm

gksxhA (uopanzd esa ty dk Hkkj ux.; ekurs gSa)

(B) fLFkfr I ds fy,] ;fn laf/ dks ty dh lrg ls 8 cm Åij j[krs gS] rc ufydk esa ty Lrj dh Å¡pkbZ 7.5 cm gksxh

(uopanzd esa ty dk Hkkj ux.; ekurs gSa)

(C) fLFkfr I ds fy,] ;fn dsf'kdk laf/ ty dh lrg ls 5 cm Åij gS] rc ufydk esa mBs gq, ty Lrj dh Å¡pkbZ 8.75 cm

ls vf/d gksxh (uopanzd esa ty dk Hkkj ux.; ekurs gSa)

(D) uopUnzd esa ty ds ik=k ds Hkkj ds dkj.k ufydk esa mBs gq, ty Lrj dh Å¡pkbZ esa la'kks/u nksuksa fLFkfr;ksa ds fy,

fHkUu fHkUu gksxkA

mÙkjmÙkjmÙkjmÙkjmÙkj (A, B, D)

gygygygygy A ds fy, : 
     

    3 4

2Tcos60 2 0.075 1
h 100 cm 3.75 cm

gr 10 10 2 10 2

 fodYi A lgh gS

B ds fy, :  


2Tcos0
h 7.5 cm

gr

 fodYi B lgh gS
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C ds fy,: lEidZ dks.k h = 5 cm ds fy, O;ofLFkr gksxk

D ds fy,: uopUnzd dh vkÑfr nksuksa fLFkfr;ksa esa fHkUu&fHkUu gksrh gS

 la'kks/u fHkUu fHkUu gSA

3. n'kkZ, x;s ifjiFk esa çkjEHk esa la/kfj=kksa ij dksbZ vkos'k ugha gS rFkk dqaft;ka S
1
 o S

2
 [kqyh gqbZ gaSA la/kfj=kksa dk eku C

1
 = 10 F,

C
2
 = 30 F rFkk C

3
 = C

4
 = 80 F gSA

fuEu esa ls dkSulk@dkSuls dFku lgh gS@gSa\

(A) ;fn dqath S
1
 dks yEcs le; ds fy, blfy, can j[kk tkrk gS rkfd la/kfj=k iw.kZr% vkosf'kr gS] rc la/kfj=k C

1 
ds fljksa

ij oksYVrk  4 V gksxhA

(B) ;fn dqath S
1
 dks yEcs le; ds fy, blfy, can j[kk tkrk gS rkfd la/kfj=k iw.kZr% vkosf'kr gSA vc dqath S

2
 dks can

fd;k tkrk gS] bl le; ij 30  çfrjks/d (fcUnq P o Q ds eè;) ds fljksa ij rkR{kf.kd /kjk 0.2 A (n'keyo ds ,d

LFkku rd iw.kk±du djus ij) gksxhA

(C) le; t = 0 ij dqath S
1
 dks can fd;k tkrk gS] rc can ifjiFk esa rkR{kf.kd /kjk 25 mA gksxhA

(D) ;fn dqath S
1
 dks yEcs le; ds fy, blfy, can j[kk tkrk gS rkfd la/kfj=k iw.kZr% vkosf'kr gS] rc fcUnq P o Q ds eè;

oksYVrk esa vUrj 10 V gksxkA

mÙkjmÙkjmÙkjmÙkjmÙkj (A, C)

gygygygygy

S
2

S
1

C
1

C
3

C
2

30 70 

100 Q

10 V

30 

5 VC
4

P

10 F

tc fLop S
1
 dks can fd;k tkrk gS] blfy, t = 0 ij rqY; ifjiFk gS

  5
I 25 mA

200
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LFkk;h voLFkk ij S
1
 dks cUn djus ds fy,

C
eq

 = 8 F rFkk Q = 40 C

10 F

C
4

80 FC
3

80 F

C
1

5 V

 V(C
1
) = 4 oksYV; V(C

3
) = V(C

4
) = 0.5 oksYV

LFkk;h voLFkk ij 'P' rFkk 'Q' ds eè; foHkokUrj 4 oksYV gS

vc tc fLop S
2
 dks can fd;k tkrk gS (rc rqY; ifjiFk)


 PQ

6 2
I 0.08

151
,fEi;j

vfUre mÙkj (A, C)

4. f=kT;k R ds ,d vkosf'kr dks'k ij dqy vkos'k Q gSA Å¡pkbZ h rFkk f=kT;k r dh ,d can csyukdkj lrg ls xqtjus okys fo|qr

{ks=k dk ÝyDl  fn;k x;k gS rFkk bldk dsUnz dks'k ds dsUnz ds leku gSA ;gk¡ csyu dk dsUnz csyu ds v{k ij og fcUnq

gS tks bldh lcls Åijh rFkk lcls fupyh lrgksa ls lenwjLFk gSA fuEu esa ls dkSulk fodYi lgh gS@gSa\

[
0
 eqDr f=kfoe dh fo|qr'khyrk gS]

(A) ;fn h > 2R rFkk r = 3R/5 rc  = Q/5
0

(B) ;fn h < 8R/ 5 rFkk r = 3R/5 rc  = 0

(C) ;fn h > 2R rFkk r > R rc  = Q/
0

(D) ;fn h > 2R rFkk r = 4R/5 rc  = Q/5
0

mÙkjmÙkjmÙkjmÙkjmÙkj (A, B, C)

gygygygygy fodYi (A) ds fy, : 
   
 

3R
h 2R r

5

  r 3
sin

R 5

  4
cos

5

 Q
Q

5ifjc¼

  

0

Q

5
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fodYi (B) ds fy, :  8R 3R
h , r

5 5

Qifjc¼ = 0

rFkk  = 0

fodYi (C) ds fy,: (h > 2R rFkk r > R)

Qifjc¼
 = Q

  

0

Q

h R

r

fodYi (D) ds fy,:   4R
h 2R r

5

  Q Q[1 cos ]ifjc¼

  r 3
sin

R 5

rFkk   3 2Q
cos Q

5 5ifjc¼

  

0

2Q

5
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5. ,d eksy ,dyijek.kqd vkn'kZ xSl vk;ru rFkk rki (V-T) vkjs[k esa n'kkZ, vuqlkj ,d Å"ekxfrd pØ ls xqtjrh gSA lgh

dFku gS@gSa

[R xSl fu;rkad gS]

(A) mijksDr Å"ekxfrd pØ dsoy levk;rfud rFkk lenkch; çØe n'kkZrk gS

(B) çØe 1  2 rFkk 3  4 ds nkSjku Å"ek LFkkukUrj.k dk vuqikr 


1 2

3 4

Q 1

Q 2
 gS

(C) çØe 1  2 rFkk 2  3 ds nkSjku Å"ek LFkkukUrj.k dk vuqikr 


1 2

2 3

Q 5

Q 3
 gS

(D) Å"ekxfrd pØ (1  2  3  4  1) eas fd;k x;k dk;Z 
0

1
W RT

2
 gS

mÙkjmÙkjmÙkjmÙkjmÙkj (C, D)

gygygygygy |Q
(1  2)

| = nC
P
dT =    0

0

5RT5
n R T

2 2

|Q
3  4

| = nC
P
dT =  0 0

T 5RT5
n R

2 2 4









1 2

3 4

Q
2

Q
rFkk |Q

2  3
| = 

0

3
RT

2





 
 

 
1 2 0

2 3 0

( Q ) 5RT 2 5

( Q ) 2 3RT 3

   0
RT

w Q
2

6. nks le:i py dq.Myh xSYosuksehVj dk çfrjks/ 10  gS rFkk 2 A /kjk ij iw.kZ Ldsy fo{ksi.k gSA buesa ls ,d dks iw.kZ Ldsy

ikB~;kad 100 mV ds oksYVehVj esa rFkk nwljs dks iw.kZ Ldsy /kjk 1 mA ds vehVj esa mfpr çfrjks/dksa dk mi;ksx djds

:ikUrfjr fd;k x;k gSA budks rc ,d vkn'kZ lsy dk mi;ksx djds R = 1000  çfrjks/d ds lkFk vkse fu;e ds ç;ksx esa

oksYVrk o /kjk ds ekiu esa ç;qDr fd;k tkrk gSA fuEu esa ls dkSulk@dkSuls dFku lgh gS@gSa\

(A) R dk ekfir eku 978  < R < 982  gksxk

(B) vehVj dk çfrjks/ 0.02  gksxk (2nd n'keyo LFkku dk iw.kk±du)

(C) ;fn vkn'kZ lsy dks 5  ds vkUrfjd çfrjks/ okys lsy ls çfrLFkkfir fd;k tkrk gS rc R dk ekfir eku 1000 ls

vf/d gksxk

(D) oksYVehVj dk çfrjks/ 100 k  gksxk

mÙkjmÙkjmÙkjmÙkjmÙkj (A, B)
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gygygygygy vf/dre dq.Myh /kjk I
c
 = 2 × 10–6 A, R

c
 = 10 

 dq.Myh esa Vvf/dre  = 2 × 10–6 × 10 = 2 × 10–5 oksYV

G

R
0 tc 100 mv ijkl ds oksYVehVj esa :ikUrfjr fd;k tkrk gS

(10 + R
0
) × 2 × 10–6 = 100 × 10–3

 R
0
 = 49990 

rFkk tc 1 mA ijkl ds vehVj esa :ikUrfjr fd;k tkrk gS] rc

G

R
s

R
s
 × 9.98 × 10–4 = 2 × 10–5

 R
s
 = 0.02 

vc,

V

1000
A

980.39 0.099

 R
eq

 = 980.48    0
V

I
980.48

rFkk
 


0

V 50000
V

980.48 51

R
(ekfir)

 = 

  V 50000

980.4
I 51

7. ,d iryk mÙky ySal fp=k esa n'kkZ;s vuqlkj viorZukad n
1
 rFkk n

2 
okys nks inkFkks± ls fu£er gSA ck;ha rFkk nk;ha xksyh; lrgksa dh

oØrk f=kT;k leku gSA tc n
1
 = n

2
 = n gS] rc ySal dh iQksdl nwjh f gSA tc n

1
 = n rFkk n

2
 = n + n gS] rc iQksdl nwjh

f + f gSA ekuk n << (n – 1) rFkk 1 < n < 2 gS] rc lgh dFku gS@gSa

n
1
n

2

(A)
 f n

f n

(B) ;fn nksuks mÙky lrgksa dks leku oØrk f=kT;k ds vory lrgksa }kjk çfrLFkkfir fd;k tkrk gS] rc 
f
f

 rFkk 
n
n

 ds eè;

lEcU/ vifjo£rr jgsxk

(C) ;fn 
n
n

 < 0 rc 
f
f

 > 0

(D) n = 1.5, n = 10–3 rFkk f = 20 cm ds fy, f  dk eku 0.02 cm gksxk (2nd n'keyo LFkku rd iw.kk±du djus ij)

mÙkjmÙkjmÙkjmÙkjmÙkj (B, C, D)
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gygygygygy              
1 2

1 11 1 1
(n 1) (n 1)

Rf R

    1 1 22
(n 1) (n n 2)n 11

f R R R

vc  
2

f n

Rf

   
    

1 2

f n n

f (n n 2) [2n n 2]

n
1
 = n

2
 = 1.5 ds fy, n = 10–3, f = 20 cm rc R = 20 cm

rFkk f 





  
�

3

3

10 20
0.02 cm

(2 1.5 2 10 )
.

;fn 
 n

0
n

 (vilfjr çÑfr c<+rh gS)  f 0
f

;fn lrgksa dks leku f=kT;k dh vory lrgksa }kjk çfrLFkkfir fd;k tkrk gS] rc iQksdl nwjh dk leku ifjek.k ds lkFk fpUg
ifjo£rr gksrk gSA

  
  

f n

f (2n n 2)
 (vifjo£rr jgsxh)

8. ek=kdksa dh ,d i¼fr ij fopkj dhft;s ftlesa nzO;eku o dks.kh; laosx foekghu gSA ;fn yEckbZ dh foek L gS] rc fuEu esa ls

dkSulk@dkSuls dFku lgh gS@gSa\

(A) cy dh foek L–3 gS

(B) 'kfDr dh foek L–5 gS

(C) js[kh; laosx dh foek L–1 gS

(D) ÅtkZ dh foek L–2 gS

mÙkjmÙkjmÙkjmÙkjmÙkj (A, C, D)

gygygygygy dks.kh; laosx � = MVR

 [�] = 
2

ML

T
∵ M  foekghu

 T = L2 � Hkh foekghu gS

vc p = mv = 
ML

T
∵  M foekghu gS

 [p] = L–1

  
2 2

2

2 2 2

ML L
[ ] L

T L L
ÅtkZ

  
2 2

4

2 2 2 2

ML L
[ ] L

T T L L L
'kfDr

   3

2 2 2

ML L
[ ] L

T L L
cy
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[k.M[k.M[k.M[k.M[k.M - 3 (vf/dre vadvf/dre vadvf/dre vadvf/dre vadvf/dre vad : 18)

 bl [k.M esa N% (06) ç'u gSaA çR;sd ç'u dk mÙkj ,d vkafdd eku gSA

 çR;sd ç'u ds fy,] mÙkj ds lgh vkafdd eku dks ekÅl rFkk vkWu&LØhu opqZvy U;weSfjd dh–iSM ds mi;ksx ls mÙkj çfo"V

djus ds LFkku ij gh çfo"V dhft;sA ;fn vakfdd eku esa nks ls vf/d n'keyo LFkku gks] rks çkIr eku dk nks n'keyo fcUnq rd

lfUudVu djsaA

 çR;sd ç'u ds mÙkj dk ewY;kadu uhps nh xbZ vadu ;kstuk ds vuqlkj fd;k tk;sxk:

iw.kZ vad : +3 ;fn dsoy lgh vakfdd eku dks çfo"V fd;k x;k gS_

'kwU; vad : 0 vU; lHkh fLFkfr;ksa esaA

1. ,d d.k fp=k esa n'kkZ, vuqlkj cy     F yi 2 x j N
�

� �  dh mifLFkfr esa iFk AB-BC-CD-DE-EF-FA ds vuqfn'k xfr djrk

gS] tgk¡ x o y ehVj esa gS rFkk  = –1 Nm–1 gSA bl cy 
�

F  }kjk d.k ij fd;k x;k dk;Z___ twy gksxkA

y

A B
1.0

0.5

0 0.5

D
C

x
F E

1.0

mÙkjmÙkjmÙkjmÙkjmÙkj (0.75)

gygygygygy    
�

� �F yi 2 x j

      
 

�
� �1 F – yi 2x j

y

A
B1

0.5

(0,0) 0.5

D
C

x
F E

1.0

                  
     

� ��� 1 1 1 1
F.dl (1 1) 2 1

2 2 2 2

 = +0.75 J

W = + 0.75 J

2. 100 N Hkkj ds ,d CykWd dks leku vuqçLFk dkV {ks=kiQy 0.5 cm2 okys dkWij rFkk LVhy ds rkjksa ls yVdk;k x;k gSA

dkWij rFkk LVhy rkj dh yackbZ Øe'k% 3 m  rFkk 1 m gSA buds nwljs fljs fp=k esa n'kkZ;s vuqlkj Nr ls n`f<+r fd;s x;s gSaA

dkWij rFkk LVhy dh rkjksa }kjk Nr ls fu£er dks.k Øe'k% 30° rFkk 60° gSA ;fn dkWij rkj esa o`f¼ 
c

( l )  gS rFkk LVhy rkj esa

o`f¼ 
s

( l )  gS] rc vuqikr 



c

s

l

l
 dk eku ____ gS
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[dkWij rFkk LVhy dk ;ax çR;kLFkrk xq.kkad Øe'k% 1 × 1011 N/m2 rFkk 2 × 1011 N/m2 gSa]

60° 30°

3 m1 m

mÙkjmÙkjmÙkjmÙkjmÙkj (2.00)

gygygygygy
1 2

T T 3

2 2


1 2

T 3 T 30°
60°

T
2

T
1

Mg

  


1 12 2 2

1 2 2 1 1

A Yl T l

l A Y T l

   


2 2

1 1

l 3 T 2
2

l T 1

3. 30°C ds nzo dks /hjs /hjs 110°C ds dSyksjhehVj esa Mkyk tkrk gSA nzo dk DoFkukad 80°C gSA ;g ik;k tkrk gS fd nzo dk

çFke 5 gm iw.kZr% okf"ir gks tkrk gSA nzo dk vU; 80 gm Mkyus ds ckn lkE;koLFkk rki 50°C ik;k tkrk gSA nzo dh xqIr

Å"ek rFkk fof'k"V Å"ek dk vuqikr ____°C gksxkA

[ifjos'k ds lkFk Å"ek ds fofue; dks ux.; ekfu;s]

mÙkjmÙkjmÙkjmÙkjmÙkj (270.00)

gygygygygy fLFkfr-I 5C × 50 + 5 L = C
2
 × 30 ...(1)

fLFkfr-II 80 C [50–30] = C
2
 [80–50] ...(2)

lehdj.k (1) o (2) ls

1600 C = 250 C + 5L

L 1350
270 C

C 5
   

4. L yEckbZ rFkk W pkSM+kbZ dh lery lajpuk fp=k esa n'kkZ;s vuqlkj viorZukad n
1
 = 1.5 rFkk n

2
 = 1.44 ds nks fHkUu fHkUu

çdkf'kd ekè;e }kjk fu£er gSA ;fn L >> W, ,d fdj.k AB fljs ls ços'k djrh gS rFkk CD fljs ls ckgj dsoy rHkh fudysxh

tc lajpuk ds vUnj iw.kZ vkarfjd ijkorZu dh fLFkfr çkIr gksrh gSA L = 9.6 m ds fy, ;fn vkiru dks.k  ifjo£rr gksrk

gS] rc ,d fdj.k }kjk lrg CD ls ckgj vkus esa fy;k x;k vf/dre le; t × 10–9 s gS] tgk¡ t _____ gSA

[çdk'k dh pky c = 3 × 108 m/s]



n
2

n
1

n
2

L

C

D

W

A

B

mÙkjmÙkjmÙkjmÙkjmÙkj (50.00)
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gygygygygy  L
t

V



i


C

L = 9.6/sin
C

 
C

1.44
sin

1.50

L = 10 m

     


8 9

max 8

10
t 5 10 s 50 10 s

2 10

5. C /kfjrk ds ,d lekUrj IysV la/kfj=k dh IysVksa ds eè; nwjh d gS rFkk IysVksa dk {ks=kiQy A gSA IysVksa ds eè; {ks=k dks eksVkbZ

  d

N
 okyh N ijkoS|qr ijrksa ls IysVksa ds lekUrj Hkjk tkrk gSA mth ijr dk ijkoS|qrkd    

 
m

m
K K 1

N
 gSA ,d vR;f/d

cM+h N (> 103) ds fy, /kfjrk C dk eku
   

 

0
K A

dIn 2
 gSA  dk eku ______ gksxkA

[
0
 eqDr f=kfoe dh fo|qr'khyrk gSA]

mÙkjmÙkjmÙkjmÙkjmÙkj (1.00)

gygygygygy  0
K A

dC
dx

x dx

lHkh Js.kh Øe esa la;ksftr gSa

 
1 1

C dc


 
0

1 dx

C K A(1 m /N)
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 md
x

N


 
0

1 dx

C K A(1 x / d)


 

x

0 0

1 d dx

C K A d x



0

1 dIn(2)

C K A

 0
K A

C
dIn(2)

6. 108 km/h ds ,dleku osx ls xfr'khy ,d Vsªu S1 IysViQkWeZ ij fLFkr nwljh Vsªu S2 ds lehi igqaprh gSA ,d çs{kd O fp=k

esa n'kkZ;s vuqlkj S2 dh vksj 36 km/h ds ,dleku osx ls xfr djrk gSA nksuksa Vsªus leku vko`fÙk 120 Hz dh lhVh ctkrh

gSA tc O, S2 ls 600 m nwj gS rFkk S1 o S2 ds eè; nwjh 800 m gS] O }kjk lwuh xbZ foLiUnksa dh la[;k ______ gSA

[èofu dh pky = 330 m/s]

S2
S1

800 m

600 m

108 km/h

3
6

 k
m

/h

O

mÙkjmÙkjmÙkjmÙkjmÙkj (8.13)

gygygygygy Vèofu = 330 m/s

S
1

S
2

30 m/s

10 m/s

      
1

330 10 sin53
f 120 Hz

330 30 cos37

    
2

330 10
f 120 Hz

330

      

336 34
f 120

306 33

= 8.13 Hz
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PART-II : CHEMISTRY

[k.M[k.M[k.M[k.M[k.M - 1 (vf/dre vadvf/dre vadvf/dre vadvf/dre vadvf/dre vad : 12)

 bl [k.M esa pkj (04) ç'u gSaA

 çR;sd ç'u ds pkj fodYi gSaA bu pkj fodYiksa esa ls dsoy ,d lgh mÙkj gSA

 çR;sd ç'u ds fy, lgh mÙkj ds laxr fodYi dk p;u dhft;sA

 çR;sd ç'u ds mÙkj dk ewY;kadu uhps fn, x, vadu ;kstuk ds vuqlkj fd;k tk,xkA

iw.kZ vad : +3 ;fn dsoy lgh mÙkj pquk x;k gS;

'kwU; vad : 0 ;fn dksbZ Hkh fodYi uk pquk x;k gSa (vFkkZr~ ç'u vuqÙkfjr gSa);

½.kkRed vad : –1 vU; lHkh fLFkfr;ksa esaA

1. uhps fn;s x;s dkcksZfDlfyd vEyksa dh vEyh; lkeF;Z dk lgh Øe gS

I.

O

OH

H II.

O

OHH

H

III. MeO

OH

O

IV.
OH

H C
3

O

(A) II > I > IV > III (B) I > II > III > IV (C) III > II > I > IV (D) I > III > II > IV

mÙkjmÙkjmÙkjmÙkjmÙkj (B)

gygygygygy I.  
sp

HC C COOH

II.  
2

2
sp

H C CH COOH

III. MeO COOH

(EDG)
sp

2

IV.  
3

3 2
sp

H C CH COOH

+I izHkko dkcksZfDlfyd vEy ds vEyh; y{k.k de dj nsrk gS rFkk –I izHkko vEyh; y{k.k c<+krs gSa pqafd dkcksZfDlfyd vEy

ls tqM+s 'C' dh fo|qrÍ.krk dk Øe sp > sp2 > sp3 gS vr% Øe I > II > III > IV gS

II vEy III dh vis{kk vfèkd vEyh; gS D;ksafd csUthu oy; ij bysDVªkWu nkrk tqM+k gSA

2. Øksfe;e (III) yo.k ds lqgkxk eudk ijh{k.k esa izkIr gjs jax dk dkj.k gS

(A) CrB (B) Cr
2
(B

4
O

7
)
3

(C) Cr(BO
2
)
3

(D) Cr
2
O

3

mÙkjmÙkjmÙkjmÙkjmÙkj (C)

gygygygygy lqgkxk eudk ijh{k.k esa èkkrq vkWDlkbM dkap tSls euds lkFk fØ;k djds esVk cksjsV cukrk gSA

    
�������

2 4 7 2 2 4 7 2 2 3
Na B O 10H O Na B O NaBO B O

cksjsDl
dkap tlS k eudk

 
2 2 3 2 3

NaBO Cr O Cr(BO )
gjk

3. dsykehu] esykdkbV eSXusVkbV rFkk Øk;ksykbV Øe'k% gSa
(A) ZnSO

4
, CuCO

3
, Fe

2
O

3
, AlF

3
(B) ZnSO

4
, Cu(OH)

2
, Fe

3
O

4
, Na

3
AlF

6

(C) ZnCO
3
, CuCO

3
Cu(OH)

2
, Fe

3
O

4
, Na

3
AlF

6
(D) ZnCO

3
, CuCO

3
, Fe

2
O

3
, Na

3
AlF

6

mÙkjmÙkjmÙkjmÙkjmÙkj (C)
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gygygygygy CuCO
3
Cu(OH)

2
 esykdkbV

Fe
3
O

4
 eSXusVkbV

ZnCO
3

 dsykehu

Na
3
AlF

6
 Øk;ksykbV

4. ,d izcy fo|qr vi?kV~; ds :i esa O;ogkj djus okys lksfM;e LVh;jsV ds tyh; foy;u dh eksyj pkydrk (
m

) dk ekiu

lksfM;e LVh;jsV dh ifjorhZ lkanzrk (c) ij fd;k x;kA fuEu esa ls dkSu xzkiQ foy;u esa felSy fuekZ.k dks lgh :i ls iznf'kZr

djrk gS\

(fp=k esa ØkfUrd felSy lkanzrk (CMC) dks rhj }kjk n'kkZ;k x;k gS)

(A) CMC


m

c

(B)

CMC


m

c

(C)

CMC


m

c

(D)

CMC


m

c

mÙkjmÙkjmÙkjmÙkjmÙkj (B)

gygygygygy lksfM;e LVh;jsV  CH
3
(CH

2
)
16

COO–Na+

lkekU; ;k fuEu lkanzrk ij] ;g izcy fo|qrvi?kV~; ds :i esa O;ogkj djrk gS rFkk izcy fo|qrvIk?kV~; ds fy, lkanzrk o`f¼

ij eksyj pkydRo (
m

) ?kVrk gS ysfdu dsoy ,d fo'ks"k laknzrk ds mij lksfM;e LVh;jsV lewgu cukrk gS] ;g lkanzrk CMC

dgykrh gSA pwfd vk;uksa dh la[;k ?kVrh gS] vr% 
m

 ?kVrk gS

CMC


m

c

S

[k.M[k.M[k.M[k.M[k.M - 2 (vf/dre vadvf/dre vadvf/dre vadvf/dre vadvf/dre vad : 32)

 bl [k.M esa vkB (08) ç'u gSaA

 çR;sd ç'u ds pkj fodYi gSaA bu pkj fodYiksa eas ls ,d ;k ,d ls vf/d lgh mÙkj gS@gSaA

 çR;sd ç'u ds fy, (lHkh) lgh mÙkjksa ls lacaf/r fodYi@fodYiksa dk p;u dhft;sA

 çR;sd ç'u ds mÙkj dk ewY;kadu uhps nh xbZ vadu ;kstuk ds vuqlkj fd;k tk,xk:

iw.kZ vad : +4 ;fn dsoy lHkh lgh fodYi@fodYiksa dk p;u fd;k x;k gS_

vakf'kd vad : +3 ;fn lHkh pkj fodYi lgh gSa ijUrq dsoy rhu fodYiksa dk p;u x;k gS_
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vakf'kd vad : +2 ;fn rhu ;k vf/d fodYi lgh gSa ijUrq dsoy nks fodYiksa dk p;u fd;k x;k gS rFkk nksuksa lgh

gks_

vkaf'kd vad : +1 ;fn nks ;k vf/d fodYi lgh gSa ijUrq dsoy ,d fodYi dk p;u fd;k x;k gS rFkk og lgh

fodYi gks_

'kwU; vad : 0 ;fn fdlh Hkh fodYi dk p;u ugha fd;k x;k (vFkkZr~ ç'u dk mÙkj ugha fn;k x;k gks);

½.kkRed vad : –1 lHkh vU; fLFkfr;ksa esaA

 mnkgj.k ds fy, ,d ç'u esa ;fn lgh mÙkjksa ls lacaf/r (A), (B) rFkk (D) ,dek=k rhu fodYi gSa] rc

dsoy (A), (B) o (D) dk p;u fd;s tkus ij +4 vad çkIr gksaxs;

dsoy (A) o (B) dk p;u fd;s tkus ij +2 vad çkIr gksaxs;

dsoy (A) o (D) dk p;u fd;s tkus ij +2 vad çkIr gksaxs;

dsoy (B) o (D) dk p;u fd;s tkus ij +2 vad çkIr gksaxs;

dsoy (A) dk p;u fd;s tkus ij +1 vad çkIr gksxk;

dsoy (B) dk p;u fd;s tkus ij +1 vad çkIr gksxk;

dsoy (D) dk p;u fd;s tkus ij +1 vad çkIr gksxk;

fdlh Hkh fodYi dk p;u uk djus ij (vFkkZr~ ç'u dk mÙkj u nsus ij) 0 vad çkIr gksxk rFkk fodYiksa ds fdlh vU; leqPp;

dk p;u fd;s tkus ij –1 vad çkIr gksxkA

1. fuEu esa ls dkSuls dFku lgh gS@gSa\

(A) lwØkst ds tyvi?kVu ij nf{k.k èkqzo.k ?kw.kZd Xywdkst rFkk oke èkqzo.k ?kw.kZd ÚDVkst izkIr gksrk gS

(B) czksehu ty }kjk Xywdkst ds vkWDlhdj.k ij XywVsfed vEy curk gS

(C) D-(+)-Xywdkst ds nks N% lnL;h; pØh; gsfe,lhVsy :i ,uksej dgykrs gaS

(D) eksukslSdsjkbM ty vi?kfVr gksdj ikWfygkbMªkWDlh ,fYMgkbM rFkk dhVksu ugh ns ldrs

mÙkjmÙkjmÙkjmÙkjmÙkj (A, C, D)

gygygygygy lwØkst dk tyvi?kVu

(A)


  12 22 11 2 6 12 6 6 12 6
( ) D( ) D(–)

C H O H O C H O C H O

ÚDVkstlØw kst Xywdkts
oke èkqzo.k ?k.w kZdnf{k.k èkzqo.k ?kw.kZd

(B) 2
Br

4 4

2 2

CHO COOH
| |

(CHOH) (CHOH)
| |

CH OH CH OH

ty

Xydw kst Xydw ksfud vEy

(C)

O
HH H

H

H

H H

H
H

H

CH OH
2

HO
OH

OH

OH

OH

CH OH
2

O
OH

OH

OH

,ukej

-D(+) Xywdksik;jSukst -D(+) Xywdksik;jSukst
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2. lkE; ij ,d xSl esa ,d v.kq dh oxZ ekè; ewy pky (U
rms

) rFkk vkSlr LFkkukUrj.kh; xfrt ÅtkZ (
av

) ds lanHkZ esa fuEu esa

ls dkSuls dFku lgh gS@gSa\

(A) bldk rki pkj xquk c<+kus ij U
rms

 nqxquk gks tkrk gS

(B) bldk rki pkj xquk c<+kus ij 
av

 nqxquk gks tkrk gS

(C) ,d fn;s x;s rki ij 
av 

blds vk.kfod nzO;eku ij fuHkZj ugha djrh

(D) U
rms 

blds vk.kfod nzO;eku ds oxZewy ds O;qRØekuqikrh gksrh gS

mÙkjmÙkjmÙkjmÙkjmÙkj (A, C, D)

gygygygygy K

3
E KT

2
 vkSlr xfrt ÅtkZ dsoy ije rki ij fuHkZj djrh gS

K = cksYV~teku fu;rkad


rms

3RT
U

M





rms

rms

U T

1
U

M

mijksDr lw=k ds mi;ksx ls] lgh dFku (A, C, D) gS

3. fVu DyksjkbM Q fuEu vfHkfØ;k,a nsrk gSA (larqfyr ugha gS)

Q + Cl–  X

Q + Me
3
N  Y

Q + CuCl
2
 Z + CuCl

X ,d ,ddÍ.kkosf'kr vk;u gS ftldh T;kfefr fijSfeMh; gSaA Y rFkk Z nksuksa mnklhu ;kSfxd gSA lgh fodYi@fodYiksa dk

p;u dhft,A

(A) Z esa dsUnzh; ijek.kq dh vkWDlhdj.k voLFkk +2 gS

(B) X esa dsUnzh; ijek.kq sp3 ladfjr gS

(C) Z esa dsUnzh; ijek.kq ij ,d ,dkadh bysDVªkWu ;qXe gS

(D) Y esa milgla;kstd caèk gS

mÙkjmÙkjmÙkjmÙkjmÙkj (B, D)

gygygygygy ;kSfxd Q, SnCl
2 
gSA nh x;h vfHkfØ;k,a fuEu gS%

– –

2 3
(X)

SnCl +Cl SnCl


+ –

2 3 3 2
(Y)

SnCl +Me N Me N – SnCl

2 2 4
(Z)

SnCl +2CuCl SnCl + 2CuCl

–

3
SnCl  esa Sn dk ladj.k sp3 gSA

Sn
Cl

Cl
Cl

(–)

VªkbZesfFky,ehu SnCl
2 
esa Sn ds lkFk milgla;kstd caèk cukrk gSA

SnCl
4
(Z) ds dsUnzh; ijek.kq ij dksbZ ,dkadh ;qXe ugha gSA
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4. O
2 
dh mifLFkfr esa KOH ds lkFk MnO

2
 ds laxyu ij yo.k W curk gSA W ds {kkjh; foy;u ds fo|qrvi?kVuh vkWDlhdj.k

ij vU; yo.k X curk gSA W rFkk X esa mifLFkr eSaxuht ;qDr vk;u Øe'k% Y rFkk Z gSaA lgh dFku gS@gSa

(A) Y rFkk Z  nksuksa jaxhu gSa rFkk budh vkòQfr prq"iQydh; gS

(B) tyh; vEyh; foy;u esa Y vlekuqikru vfHkfØ;k ij Z rFkk MnO
2 
nsrk gSa

(C) Y izfrpqEcdh; izòQfr dk gS tcfd Z vuqpqEcdh; izòQfr dk gS

(D) Y rFkk Z nksuksa esa vkWDlhtu ds p-d{kd rFkk eSaxuht ds d-d{kd ds eè; -caèku gksrk gS

mÙkjmÙkjmÙkjmÙkjmÙkj (A, B, D)

gygygygygy
 

   
2 2 2 4 2

W

2MnO 4KOH O 2K MnO 2H O
laxyu

tyh; K
2
MnO

4
 ds fo|qrvi?kVu esa 2– –

4 4
MnO MnOdk  esa vkWDlhdj.k gks tkrk gSA

   
   

2 4 2 4 2

W X

2K MnO 2H O 2KMnO 2KOH H
fo|rq  vi?kVu

vEyh; ekè;e esa K
2
MnO

4
 dk vlekuqikru gks tkrk gSA

   
   2– –

4 4 2 2
Y Z

3MnO 4H 2MnO MnO 2H O

K
2
MnO

4
 gjs jax dk rFkk KMnO

4
 cSaxuh jax dk gksrk gSA nksuksa dh vko`Qfr prq"iQydh; gS ftlesa p – d caèk ik;k

tkrk gSA

Mn

O
–

O

OO

–

4

Z

MnO 2–

4

Y

MnO

Mn

O
–

O

O
–

O

5. uhps fn;s x;s fodYiksa esa ls mu vfHkfØ;kvksa dk p;u dhft, ftuds fy, ekud vfHkfØ;k ,UFkSYih ekud laHkou ,UFkSYih ds

cjkcj gSSA

(A)  
8 2 2

1
S (s) O (g) SO (g)

8

(B) 2H
2
(g) + O

2
(g)  2H

2
O(l)

(C) 2C(g) + 3H
2
(g)  C

2
H

6
(g)

(D) 
2 3

3
O (g) O (g)

2

mÙkjmÙkjmÙkjmÙkjmÙkj (A, D)

gygygygygy D;ksafd ,d ;kSfxd dk ekud laHkou ,UFkSYih; ekud ,UFkSYih esa og ifjorZu gS tc ekud voLFkk esa vo;oh rRoksa dh vko';d

ek=kk ls izkjEHk djds ,d eksy ;kSfxd curk gSA

vr% dsoy (A) rFkk (D) fodYi lgh gSaA
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6. uhps fn;s x;s {k; vuqØe esa

     1 3 42

234
x x xx238 234 234 230

92 90 91 90
U Th Pa Z Th

x
1
, x

2
, x

3
 rFkk x

4
 laxr leLFkkfudksa }kjk mRlftZr d.k@fofdj.k gSA lgh fodYi gS@gSa

(A) x
3
, -fdj.k gS

(B) Z ,d ;wjsfu;e dk leLFkkfud gS

(C) x
1 
Í.kkosf'kr IysV dh vkSj fo{ksfir gksxk

(D) x
2
, – gS

mÙkjmÙkjmÙkjmÙkjmÙkj (B, C, D)

gygygygygy 92
U238  

90
Th234 + 

2
He4

90
Th234  

91
Pa234 + 

–1
e0

91
Pa234  

92
Z234 + 

–1
e0

92
Z234  

90
Th230 + 

2
He4

 x
1
 =  ; x

2
 = x

3
 = 

–1
0 ; x

4
 = 

Z dk ijek.kq Øekad 92 gSA

7. uhps fn;s x;s vfHkfØ;kvksa ds leqPp; ds fy, lgh fodYi dk p;u dhft,A

C H O
6 10

(i) MeMgBr 

(ii) H O
2

Q
lknaz HCl

S

( )eq[;

20% H PO , 360 K
3 4

R

( )eq[;
T

( )eq[;

(i) H , Ni
2

(ii) Br , h2 

HBr, csUtkW;y ijkWDlkbM

 U

( )eq[;

(A)

Cl

CH
3

S T

H
3
C Br

(B)

U

H
3
C Br

Cl

CH
3

S

(C)

Br

CH
3

U T

H
3
C Br

(D)

S

H
3
C Br

Br

CH
3

U

mÙkjmÙkjmÙkjmÙkjmÙkj (C, D)
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gygygygygy

(C H O)
6 10

(i) MeMgBr 

(ii) H O
2

lkanz HCl

S

( )eq[;

20% H PO , 360 K
3 4

R

( )eq[;
T

( )eq[;

(i) H , Ni2

(ii) Br , h2 

HBr, csUtkW;y ijkWDlkbM



U

( )eq[;

OHCH
3

(Q)

CH
3

CH
3 Cl

CH
3

Br
CH

3 Br

O

8. uhps fn;s x;s izR;sd fodYi esa pkj v.kqvksa ds leqPp; fn;s x;s gaSA mu fodYi@fodYiksa dks igpkfu;s ftuesa lHkh pkjksa v.kqvksa

esa d{k rki ij LFkk;h f}èkzqo vk?kw.kZ gSA

(A) BF
3
, O

3
, SF

6
, XeF

6
(B) SO

2
, C

6
H

5
Cl, H

2
Se, BrF

5

(C) NO
2
, NH

3
, POCl

3
, CH

3
Cl (D) BeCl

2
, CO

2
, BCl

3
, CHCl

3

mÙkjmÙkjmÙkjmÙkjmÙkj (B, C)

gygygygygy leferh; v.kq ds fy,  = 0

vleferh; v.kq ds fy,   0

B

FF

F

sp
2

 = 0, O = C = O

sp

 = 0, S

:

O O

   0

Cl

   0, H — Se

:

H    0 
91°

, Br

F

F

F

F

F

:

  0

oxZ fijSfeMh; 

  0, N
H

:

   0,N
O O H

H

P
Cl

   0

O

Cl

Cl

.

   0,C
H

Cl

H
H

[k.M[k.M[k.M[k.M[k.M - 3 (vf/dre vadvf/dre vadvf/dre vadvf/dre vadvf/dre vad : 18)

 bl [k.M esa N% (06) ç'u gSaA çR;sd ç'u dk mÙkj ,d vkafdd eku gSA

 çR;sd ç'u ds fy,] mÙkj ds lgh vkafdd eku dks ekÅl rFkk vkWu&LØhu opqZvy U;weSfjd dh–iSM ds mi;ksx ls mÙkj çfo"V

djus ds LFkku ij gh çfo"V dhft;sA ;fn vakfdd eku esa nks ls vf/d n'keyo LFkku gks] rks çkIr eku dk nks n'keyo fcUnq rd

lfUudVu djsaA

 çR;sd ç'u ds mÙkj dk ewY;kadu uhps nh xbZ vadu ;kstuk ds vuqlkj fd;k tk;sxk:

iw.kZ vad : +3 ;fn dsoy lgh vakfdd eku dks çfo"V fd;k x;k gS_

'kwU; vad : 0 vU; lHkh fLFkfr;ksa esaA
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1. B
2
H

6
, B

3
N

3
H

6
, N

2
O, N

2
O

4
, H

2
S

2
O

3
 rFkk H

2
S

2
O

8 
esa ls ,d gh izdkj ds nks ijek.kqvksa ds eè; lgla;kstd caèk ;qDr v.kqvksa

dh dqy la[;k gS

mÙkjmÙkjmÙkjmÙkjmÙkj (4.00)

gygygygygy
N O  :2 4 N N

O

OO

O

H S O
2 2 3

 : S

S

OH

OHO

N O :2 N N
– +

O

H S O  :
2 2 8

S

O

O OH

O O S

O

OOH

 leku izdkj ds ijek.kqvksa ds eè; caèk okys ;kSfxdks dh la[;k = 4

2. 143 K ij] XeF
4
 dh O

2
F

2
 ds lkFk vfHkfØ;k ij thukWu ;kSfxd Y curk gSA Y ds lEiw.kZ v.kq ij mifLFkr ,dkadh bysDVªkWu

;qXe dh dqy la[;k gS

mÙkjmÙkjmÙkjmÙkjmÙkj (19.00)

gygygygygy   143 K

4 2 2 6 2

(Y)

XeF O F XeF O

Xe

F

F

F

F

F

FXeF
6

(Y)
,dkadh ;qXeksa dh dqy la[;k = 19

3. ;kstuk 1 rFkk 2 Øe'k% P dk Q esa rFkk R dk S esa :ikUrj.k dks of.kZr djrk gSA ;kstuk 3, Q rFkk S ls T ds la'ys"k.k dks
of.kZr djrk gSA T ds v.kq esa Br ijek.kqvksa dh dqy la[;k gS

;kstuk;kstuk;kstuk;kstuk;kstuk 1:

NH
2 i) Br  ( ), H O

ii) NaNO , HCl, 273 K

iii) CuCN/KCN

2 2

2

vkfèkD;

iv) H O , 

v) SOCl , 
3

2

+ 
fifjMhu

Q

( )eq[;

P

;kstuk;kstuk;kstuk;kstuk;kstuk 2:

i) 

ii) NaOH, 

vksfy;e


iii) H
iv) Br , CS , 273 K

+

2 2

S

( )eq[;

R

;kstuk;kstuk;kstuk;kstuk;kstuk 3:

i) NaOH

ii) Q
TS

( )eq[;

mÙkjmÙkjmÙkjmÙkjmÙkj (4.00)
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gygygygygy NH
2

(P)

(i)Br ( ) 2 vkfèkD;
H O

2

NH
2

Br

Br Br
(ii) NaNO2

HCl

273 K

N Cl
+ –

2

Br

Br Br

COOH

Br

Br Br
(iv) H O 

2

H , 
+ 

CN

Br

Br Br
(iii) CuCN 

KCN

(iv) SOCl
2

Py

C

Br

Br Br

O

Cl

(Q)

(i) vksfy;e

SO H
3

OH

(R)
(iii) H

+



(iv) Br
2

CS  , 273 K
2

OH

Br
(S)

OH

Br
(S)

NaOH

O

Br

(Q)

Br Br

Br

C

O Cl

Br O C

O
Br

Br

Br

(T)

–

(ii) NaOH

4. 39 g csUthu esa 0.5 g vok"i'khy] vu&vk;fud foys; ?kksyus ij bldk ok"i nkc 650 mm Hg ls 640 mm Hg rd de

gks tkrk gSA foys; feykus ij csUthu dk fgekad voueu (K esa) gS

(fn;s x;s vkadM+s% csUthu dk eksyj nzO;eku rFkk fgekad voueu fLFkjkad Øe'k% 78 g mol–1 rFkk 5.12 K kg mol–1 gS)

mÙkjmÙkjmÙkjmÙkjmÙkj (1.02)

gygygygygy ∵

nP° – P
= x =

P° n +n

foys;
foys;

foys; foyk;d


n10

=
650 n + 0.5

foy s;

foy s;
 nfoys; + 0.5 = 65 nfoys;


0.5 1

n = =
64 2 ×64foy;s

T
f

= K
f
 m

= 
1

5.12×1000×
2×64 ×39

= 1.02 K
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5. vfHkfØ;k A + B + C mRikn ds fy;s] uhps nh x;h lkj.kh esa fn;s x;s cyxfrd vkdM+ksa ij fopkj dhft,

[A] [B] [C]

(mol

dm )

1 0.2 0.1 0.1 6.0 × 10

2 0.2 0.2 0.1 6.0 × 10

3 0.2 0.1 0.2 1.2 × 10

4 0.3 0.1 0.1 9.0 × 10

(mol (mol

dm ) dm ) (mol

dm s )

–3

–5

–5

–4

–5

–3 –3

–3 –1

iz;ksx la[;k vfHkfØ;k 
dh nj

[A] = 0.15 mol dm–3, [B] = 0.25 mol dm–3 rFkk [C] = 0.15 mol dm–3 ds fy, vfHkfØ;k nj Y × 10–5 mol dm–3 s–1

ik;h x;h] rc Y dk eku gS

mÙkjmÙkjmÙkjmÙkjmÙkj (6.75)

gygygygygy A + B + C  mRikn

nj  [A]x [B]y [C]z

x y z –5
1

x y z –5
2

R (0.2) (0.1) (0.1) 6×10
= =

R (0.2) (0.2) (0.1) 6×10

 y = 0

blh izdkj x rFkk z dh x.kuk dh tkrh gS, x = 1, z = 1

nj fu;rkad 
–5

–36×10
K = = 3×10

0.2×0.1

 nh x;h lkanzrk ij nj = 3 × 10–3 × (0.15)1(0.25)0(0.15)1

=  6.75 × 10–5 mol dm–3 S–1

Y = 6.75

6. uhps nh x;h vfHkfØ;k ds fy, 298 K ij lkE; fu;rkad K
c
 = 1.6 × 1017 gSA

Fe2+ (aq) + S2–(aq) ���⇀↽���  FeS(s)

tc 0.06 M Fe2+(aq) rFkk 0.2 M S2– (aq) foy;uks ds rqY; vk;ru dks feyk;k tkrk gS] rks Fe2+(aq) dk lkE; fu;rkad

lkanzrk Y × 10–17 M gSA rc Y dk eku gS

mÙkjmÙkjmÙkjmÙkjmÙkj (8.93)

gygygygygy Fe (aq) + S (aq)       FeS(s), K = 1.6 × 10
2 2– 17+

                    

0.03 0.1 –

x 0.  – 0.01 3
0.07

–
�

t0

teq

   171
x(0.07) 10

1.6


 �

17
x 8.93 10 M

 Y = 8.93
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PART-III : MATHEMATICS

[k.M[k.M[k.M[k.M[k.M - 1 (vf/dre vadvf/dre vadvf/dre vadvf/dre vadvf/dre vad : 12)

 bl [k.M esa pkj (04) ç'u gSaA

 çR;sd ç'u ds pkj fodYi gSaA bu pkj fodYiksa esa ls dsoy ,d lgh mÙkj gSA

 çR;sd ç'u ds fy, lgh mÙkj ds laxr fodYi dk p;u dhft;sA

 çR;sd ç'u ds mÙkj dk ewY;kadu uhps fn, x, vadu ;kstuk ds vuqlkj fd;k tk,xkA

iw.kZ vad : +3 ;fn dsoy lgh mÙkj pquk x;k gS;

'kwU; vad : 0 ;fn dksbZ Hkh fodYi uk pquk x;k gSa (vFkkZr~ ç'u vuqÙkfjr gSa);

½.kkRed vad : –1 vU; lHkh fLFkfr;ksa esaA

1. ekuk S,   z 2 i 5  dks larq"V djus okyh lHkh lfEeJ la[;kvksa z dk leqPp; gSA ;fn lfEeJ la[;k z
0
 bl izdkj gS fd


0

1

z 1
, leqPp; 

     

1
: z S

z 1
 dk vf/dre gS] rc 

 
 

0 0

0 0

4 z z

z z 2i
 dk eq[; dks.kkad gS

(A)

2

(B)

4

(C)

2

(D)
3
4

mÙkjmÙkjmÙkjmÙkjmÙkj (C)

gygygygygy z 2 i 5  
y

x

(2, –1)C

P(z )
0

A(1, 0)
O


0

1

z 1
 vf/dre gS

tc |z
0
 – 1| U;wure gS

ekuk z
0
 = x + iy

x < 1 vkSj y > 0

 
 

0 0

0 0

4 z z

z z 2i

4 x iy x iy

x iy x iy 2i

   
   

4 2x i(2 x)

(y 1)2i (y 1)

   
 

∵

2 x

y 1




 /ukRed okLrfod la[;k gS

 0 0

0 0

4 z z
arg

z z 2i 2

       

2. ekuk

    
       

4 2

1

2 4

sin 1 sin
M I M ,

1 cos cos
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tgk¡  = () o  = () okLrfod la[;k,sa gSa vkSj I, Øe 2 × 2 dh bdkbZ eSfVªDl gSA ;fn

*, leqPp; {() :   [0, 2)} dk U;wure gS vkSj

*, leqPp; {() :   [0, 2)} dk U;wure gS]

rc * + * dk eku gS

(A) 17
16

(B)  29
16

(C)  31

16
(D)  37

16

mÙkjmÙkjmÙkjmÙkjmÙkj (B)

gygygygygy
4 2

1

2 4

sin 1 sin
M I M

1 cos cos

    
       

 det (M) = |M| = sin4cos4 + sin2cos2 + 2

2

2 2 1 7
sin cos

2 4

        
   

                          

4 2 4 2

2 4 2 4

0sin 1 sin cos 1 sin

0 |M |1 cos cos 1 cos sin

 4 4 21
cos sin 1 (sin 2 )

2
      

vkSj  = – |M|

          
   

2

2 2 1 7
sin cos

2 4


min

1

2
   vkSj 

min

37

16
  

 1 37 29
* *

2 16 16
     

3. {ks=k {(x, y) : xy 8, 1  y x2} dk {ks=kiQy gS

(A)
e

7
8 log 2

3
 (B) 16 log

e
 2 – 6 (C)

e

14
8 log 2

3
 (D)

e

14
16 log 2

3


mÙkjmÙkjmÙkjmÙkjmÙkj (D)

gygygygygy

x
y = 1

O

x  = y
2

xy = 8

y

(1, 1) (2, 4)
(8, 1)

A
2

A
1
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{ks=k dk {ks=kiQy          
2 8

2

1
1 2

8
A x 1 dx 1 dx

x

 
2

3
8

2

1

x
x 8ln | x | x

3

 
    
  

8 1
2 1 8ln 8 8 8ln 2 2

3 3
       

14
16ln 2

3

 

uksVuksVuksVuksVuksV:-  pw¡fd vHkh"V {ks=kiQy esa] {ks=k A
2
 dk {ks=kiQy Hkh fLFkr gS] tks fd vifjc¼ gSA ;|fi {ks=k A

1
 dk {ks=kiQy Kkr

fd;k tk pqdk gSA

4. ,d js[kk y = mx + 1, òÙk (x – 3)2 + (y + 2)2 = 25 dks fcanq P o Q ij izfrPNsn djrh gSA ;fn js[kk[k.M PQ ds eè; fcanq

dk x-funsZ'kkad  3
5

 gS] rc fuEu esa ls dkSulk fodYi lgh gS\

(A) 2  m < 4 (B) 4  m < 6 (C) 6  m < 8 (D) –3  m < –1

mÙkjmÙkjmÙkjmÙkjmÙkj (A)

gygygygygy thok PQ dk eè; fcanq 
3 3

A , – m 1
5 5

   
 

 ds :i esa eku ldrs gSa

∵ AO  PQ

AO dh izo.krk × PQ dh izo.krk = –1



3
1 m 2

5
·m –1

3
3

5

   
 

   
 

O(3, –2)

A

P

Q

 3 18
3 m m

5 5

   
 

 m2 – 5m + 6 = 0

 m = 2 vFkok 3

[k.M[k.M[k.M[k.M[k.M - 2 (vf/dre vadvf/dre vadvf/dre vadvf/dre vadvf/dre vad : 32)

 bl [k.M esa vkB (08) ç'u gSaA

 çR;sd ç'u ds pkj fodYi gSaA bu pkj fodYiksa eas ls ,d ;k ,d ls vf/d lgh mÙkj gS@gSaA

 çR;sd ç'u ds fy, (lHkh) lgh mÙkjksa ls lacaf/r fodYi@fodYiksa dk p;u dhft;sA

 çR;sd ç'u ds mÙkj dk ewY;kadu uhps nh xbZ vadu ;kstuk ds vuqlkj fd;k tk,xk:

iw.kZ vad : +4 ;fn dsoy lHkh lgh fodYi@fodYiksa dk p;u fd;k x;k gS_

vakf'kd vad : +3 ;fn lHkh pkj fodYi lgh gSa ijUrq dsoy rhu fodYiksa dk p;u x;k gS_

vakf'kd vad : +2 ;fn rhu ;k vf/d fodYi lgh gSa ijUrq dsoy nks fodYiksa dk p;u fd;k x;k gS rFkk nksuksa lgh

gks_

vkaf'kd vad : +1 ;fn nks ;k vf/d fodYi lgh gSa ijUrq dsoy ,d fodYi dk p;u fd;k x;k gS rFkk og lgh

fodYi gks_
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'kwU; vad : 0 ;fn fdlh Hkh fodYi dk p;u ugha fd;k x;k (vFkkZr~ ç'u dk mÙkj ugha fn;k x;k gks);

½.kkRed vad : –1 lHkh vU; fLFkfr;ksa esaA

 mnkgj.k ds fy, ,d ç'u esa ;fn lgh mÙkjksa ls lacaf/r (A), (B) rFkk (D) ,dek=k rhu fodYi gSa] rc

dsoy (A), (B) o (D) dk p;u fd;s tkus ij +4 vad çkIr gksaxs;

dsoy (A) o (B) dk p;u fd;s tkus ij +2 vad çkIr gksaxs;

dsoy (A) o (D) dk p;u fd;s tkus ij +2 vad çkIr gksaxs;

dsoy (B) o (D) dk p;u fd;s tkus ij +2 vad çkIr gksaxs;

dsoy (A) dk p;u fd;s tkus ij +1 vad çkIr gksxk;

dsoy (B) dk p;u fd;s tkus ij +1 vad çkIr gksxk;

dsoy (D) dk p;u fd;s tkus ij +1 vad çkIr gksxk;

fdlh Hkh fodYi dk p;u uk djus ij (vFkkZr~ ç'u dk mÙkj u nsus ij) 0 vad çkIr gksxk rFkk fodYiksa ds fdlh vU; leqPp;

dk p;u fd;s tkus ij –1 vad çkIr gksxkA

1. rhu cSx B
1
, B

2
 o B

3
 gSA cSx B

1
 esa 5 yky o 5 gjh xsans gSa] cSx B

2
 esa 3 yky o 5 gjh xsans gS] vkSj cSx B

3
 esa 5 yky o 3 gjh

xsans gSaA cSx B
1
, B

2
 o B

3
 ds p;u dh izkf;drk,sa Øe'k% 

3 3 4
,

10 10 10
o  gSA ,d cSx dk ;kn`PN;k p;u fd;k tkrk gS vkSj

cSx esa ls ;kǹPN;k ,d xsan fudkyh tkrh gSA rc fuEu esa ls dkSulk@ls fodYi lgh gS@gSa\

(A) p;fur cSx B
3
 o p;fur xsan dk jax gjk gksus dh izkf;drk 

3

10
 gSA

(B) p;fur cSx B
3
 o p;fur xsan dk jax gjk gksus dh izkf;drk 

5

13
 gS

(C) p;fur xsan dk jax gjk vkSj p;fur cSx B
3
 gksus dh izkf;drk 

3

8
 gS

(D) p;fur xsan dk jax gjk gksus dh izkf;drk 
39

80
 gS

mÙkjmÙkjmÙkjmÙkjmÙkj (C, D)

gygygygygy 5R
5G

3R
5G

5R
3G

B
1

B
2

B
3

P(B ) =1

3
10

P(B ) =2

3
10

P(B ) =3

4
10

(A) p;fur cSx B
3
 o p;fur xsan dk jax gjk gksus dh izkf;drk

 3

3

G
P B P

B

 
   

 

4 3 3

10 8 20
  

(B) p;fur cSx B
3
 o nh x;h p;fur xsan dk jax gjk gksus dh izkf;drk 

3
B

P
G
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3

33

1 2 3

1 2 3

G
P P B

BB
P

G G G G
P P B P P B P P B

B B B

 
 

    
           

    

4 3

410 8

3 5 3 5 4 3 13

10 10 10 8 10 8


 

    

(C) p;fur xsan dk jax gjk gksus dh izkf;drk fn;k x;k gS fd p;fur cSx B
3 
gSA

3

G 3
P

B 8

 
 

 

(D) p;fur xsan dk jax gjk gksus dh izkf;drk

       1 3

1 2 3

G G G
P G P B P P B P P B P

B B B

    
      

    
2

3 5 3 5 4 3

10 10 10 8 10 8
     

39

80


2. ekuk f : � �  fuEu }kjk fn;k x;k iQyu gSA

   

      


   


      


     


5 4 3 2

2

3 2

e

x 5x 10x 10x 3x 1, x 0;

x x 1, 0 x 1;

2 8f(x) x 4x 7x , 1 x 3;
3 3

10
x 2 log x 2 x , x 3.

3

rc fuEu esa ls dkSulk@ls fodYi lgh gS@gSa\

(A) f dk x = 1 ij LFkkuh; mfPp"B gS (B) f x = 1 ij vodyuh; ugha gS

(C) f vkPNknd gS (D) f, (–, 0) ij o/Zeku gS

mÙkjmÙkjmÙkjmÙkjmÙkj (A, B, C)

gygygygygy

   

5 4 3 2

2

3 2

e

x 5x 10x 10x 3x 1, x 0

x x 1, 0 x 1

2 8f(x) x 4x 7x , 1 x 3
3 3

10
x 2 log x 2 x , x 3

3

      


   


      


     


Li"Vr% f(x), x = 0, 1 o 3 ij lrr~ gSA



 

4 3 2

2

e

5x 20x 30x 20x 3, x 0

2x 1, 0 x 1
f (x)

2x 8x 7, 1 x 3

log x 2 , x 3.
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x = 1 ij, f (1–) > 0 vkSj f (1+) < 0

 f(x) dk x = 1 ij LFkkuh; mfPp"B gSA

fodYi (A) lgh gS

vkSj f (1–)  f (1+)

 f x = 1 ij vodyuh; ugha gS

fodYi (B) lgh gS

f(x) dk ifjlj (–, ) gSA

 f vkPNknd gS  fodYi (C) lgh gS

x < 0 ds fy,, f(x) = 5x4 + 20x3 + 30x2 + 20x + 3.

;gk¡ f(–1) < 0

 f(x), (–, 0) ij ,dfn"V :i ls o/Zeku ugha gSA

3. ekuk  oØ y = y(x) dks n'kkZrk gS tks izFke prqFkkZa'k esa fLFkr gS vkSj ekuk fcanq (1, 0) bl ij fLFkr gSA ekuk  ds fcanq P ij

Li'kZ js[kk y-v{k dks Y
P
 ij izfrPNsn djrh gSA ;fn ij izR;sd fcanq P ds fy, PY

P
 dh yackbZ 1 gS] rc fuEu esa ls dkSulk@ls

fodYi lgh gS@gSa\

(A)    2xy 1 x 0 (B)    2xy 1 x 0

(C)
  
   
 
 

2
2

e

1 1 x
y log 1 x

x
(D)

  
    
 
 

2
2

e

1 1 x
y log 1 x

x

mÙkjmÙkjmÙkjmÙkjmÙkj (B, C)

gygygygygy ekuk fcanq P(x, y)

P ij Li'kZ js[kk dk lehdj.k gS;

 dy
Y y X x

dx
  

vr% P

dy
Y 0, y x

dx

  
 

P(x, y)

YP

2

2

P

dy
PY x x 1

dx

    
 


2dy 1 x

dx x

 


21 x

dy dx
x

 
  
 
 

 ekuk x = sin, dx = cosd

 dy = ± (cosec – sin) d
 y = ± [In (cosec – cot) + cos] + C

 y = ± [– In (cosec + cot) + cos] + C

2

21 1 x
y In 1 x C

x
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pw¡fd oØ] 1st prqFkkZa'k esa fLFkr gS] blfy, y /ukRed gksxk

2

21 1 x
y ln 1 x C

x

  
    
 
 

∵ y(1) = 0  C = 0


2

21 1 x
y ln 1 x

x

  
   
 
 

blh izdkj lgh vody lehdj.k gksxh

2dy 1 x

dx x

 

 2xy 1 x 0   

4. ,d vledks.k f=kHkqt PQR esa] ekuk p,q,r Øe'k% P, Q, R ij dks.kksa ds lEeq[k Hkqtkvksa dh yackbZ;ksa dks n'kkZrs gaSA R ls

ekfè;dk] Hkqtk PQ lss S ij feyrh gS] P ls yac] Hkqtk QR ls E ij feyrk gS vkSj RS o PE, fcanq O ij izfrPNsn djrs gSA

;fn p 3,  q = 1 vkSj PQR ds ifjòÙk dh f=kT;k dk eku 1 gS] rc fuEu esa ls dkSulk@ls fodYi lgh gS@gSa\

(A) SOE dk {ks=kiQy  3

12
(B) RS dh yackbZ 

7

2

(C) OE dh yackbZ 
1

6
(D) PQR ds var% òÙkksa dh f=kT;k   3

2 3
2

mÙkjmÙkjmÙkjmÙkjmÙkj (B, C, D)

gygygygygy ∵

p q r

sinP sinQ sinR
   = 2 × ifjf=kT;k (T;k fu;e)


3 1 r

2
sinP sinQ sinR

  
S

P

T

O

Q E R

Li"Vr%, P = 120°, Q = 30° rFkk R = 30°

vr% PQR ,d lef}ckgq f=kHkqt gS

r = 1 vkSj PE Hkh ,d ekfè;dk gS] vr% fcanq ‘O’ dsUnzd gSA

(A) SOE dk {ks=kiQy
1
OE ST

2
 

1 1
PSsin60

2 6
   

1 1 3

12 2 2
  

3

48


(B) viksyksfu;l dh izes; ls

2 (PS2 + RS2) = PR2 + QR2  
21

2 RS
4

  
 

 = 1 + 3  RS = 
7

2



33

JEE (ADVANCED)-2019 (PAPER-1)

(C) iqu% viksyksfu;l dh izes; ls

2(PE2 + QE2) = PQ2 + PR2  
2 3 1

2 PE 1 1 PE
4 2

      
 

blh izdkj 
1 1

OE PE
3 6

 

(D) var% f=kT;k 
 

 
1 1
pqsinR 3 1

32 2 2 3
1S 21 1 3p q r
2

     
  

5. ekuk 
0 1 a

M 1 2 3

3 b 1

 
   
  

 o adj 

1 1 1

M 8 6 2

5 3 1

  
   
   

tgk¡ a o b okLrfod la[;k,sa gSaA fuEu esa ls dkSulk fodYi lgh gS@gSa\

(A) a + b = 3 (B) (adj M)–1 + adj M–1 = –M

(C) ;fn 

1

M 2

3


  



   
   
   
      

, rc  –  +  = 3 (D) det(adj M2) = 81

mÙkjmÙkjmÙkjmÙkjmÙkj (A, B, C)

gygygygygy
2

1 1 1

adjM M 8 6 2 1(6 6) 1( 8 10) 1(24 30)

5 3 1

 
          

 

|M|2 = –2 + 6 = 4  |M| = ±2

gesa Kkr gSa fd
A.(adj A) = |A| I

vr% M = |M| (adj M)–1 …(1)

vr% 

T

1

1 3 1
0 0 1

2 2 2

1 1 1 3
(adjM ) 1 1

2 2 2 2

3 1 3 1 1
1

2 2 2 2 2



        
   
         

   
          
      

vc lehdj.k (1) ls

1
0 1

20 1 a
1 3

1 2 3 |M | 1
2 2

3 b 1
3 1 1

2 2 2

  
   

        
        

  

rqyuk }kjk |M| = –2

blfy, a = |M| (–1) = –2(–1) = 2

vkSj 
1

b |M | 1
2
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(A) a + b = 2 + 1 = 3

(B) (adj M)–1 + adj M–1
∵ adj A–1 = (adj A)–1

= 2adj(M–1) ∵ A.adj A = |A|I
n

M
2

2

   
 

adj A = A–1 |A|

= –M vr% adj (M–1) = (M–1)–1 |M–1|

adj (M–1) = M|M|–1

1 M M
adj(M )

|M | 2

  

(C) ∵

0 1 2

M 1 2 3

3 1 1

 
   
  

vr%
0 1 2 1

1 2 3 2

3 1 1 3

     
           
          

vr%  + 2 = 1 …(2)

 + 2 + 3 = 2 …(3)

3 +  +  = 3 …(4)

lehdj.k (2), (3) o (4) ls
 = 1,  = –1,  = 1

vr%   –  +  dk eku = 1 – (–1) + 1 = 3

(D) |adj (M2)| = |M2|2 = |M|4 = |–2|4 = 16

6. ekuk  o  lehdj.k x2 – x – 1 = 0 ds ewy gSa] tgk¡  >  lHkh /ukRed iw.kkZadksa n ds fy,]
n n

n

 – 
a = ,

– 

 
  n  1,

b
1
 = 1 vkSj b

n
 = a

n – 1
 + a

n + 1
, n  2 ifjHkkf"kr dhft,A

rc fuEu esa ls dkSulk@ls fodYi lgh gS@gSa\

(A)
n

n

n = 1

a 10
 = 

8910





(B) lHkh n  1 ds fy,] b
n
 = n + n

(C) lHkh n  1 ds fy,] a
1
 + a

2
 + a

3
 + …… + a

n
 = a

n + 2
 – 1

(D)
n

n

n = 1

b 8
=
8910





mÙkjmÙkjmÙkjmÙkjmÙkj (A, B, C)

gygygygygy (A)

n n

n

n n

n 1 n 1

a

10 ( )10

 

 

 
  

n n

n 1 n 1

1

10 10

 

 

                 
 

1 10 10

1 1
10 10
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1

10 10

        

1 10 10

100 10 10

             

1 10( ) 10

100 10 1 89

        

(B)
n 1 n 1

n n 1 n 2 2 n 1 n

n 1
a .

 
  


         

 

{∵  = –1}

n n 2 n 3 n 2 n

n 1
a ( )  

         

 a
n + 1

 = n + n – a
n – 1

 a
n – 1

 + 
n + 1 

= n + n

 b
n
 = n + n

(C) ∵ 2 =  + 1 vkSj 2 =  + 1

n + 2 = n + 1 + n vkSj n + 2 = n + 1 + n

n + 2 – n + 2 = (n + 1 – n + 1) + (n – n)

a
n + 2

 = a
n + 1

 + a
n

…(i)

blh izdkj] a
n + 1

 = a
n
 + a

n –1
…(ii)

a
n
 = a

n – 1
 + a

n – 2
…(iii)

_______________

_______________

a
3
 = a

2
 + a

1

;ksxiQy djus ij a
n + 2

 = (a
1
 + a

2
 + a

3
 + … + a

n
) + a

2
(;gk¡ a

2
 =  +  = 1)

a
n + 2

 – 1 = a
1
 + a

2
 + a

3
 + …… + a

n

(D)

n nn n

n

n n

n 1 n 1 n 1 n 1

b

10 1010 10

   

   

           
   

   

10 10

1 1
10 10

 

 
  

∵ 1
10

 

1
10

 

10 10

  
 

10 10

(10 )(10 )

  
 

10(1) 2( 1) 12

100 10( ) 89
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7. ekuk L
1
 o L

2
 js[kkvksa Øe'k%

ˆˆ ˆ ˆr i ( i 2 j 2k),      
�

�  o

ˆˆ ˆr (2i j 2k),    
�

�

dks n'kkZrs gSaA ;fn js[kk L
3
 nksuksa L

1
 o L

2
 ds yacor~ gS vkSj nksuksa dks dkVrh gS] rc fuEu esa ls dkSulk@ls fodYi L

3
 dk o.kZu

djrk@rs gS\

(A)
1 ˆ ˆˆ ˆ ˆr (2i k) t(2i 2 j k), t
3

     
�

� (B)
2 ˆ ˆˆ ˆ ˆ ˆr (4i j k) t(2i 2 j k), t
9

      
�

�

(C)
2 ˆ ˆˆ ˆ ˆ ˆr (2i j 2k) t(2i 2 j k), t
9

      
�

� (D) ˆˆ ˆr t(2i 2 j k), t   
�

�

mÙkjmÙkjmÙkjmÙkjmÙkj (A, B, C)

gygygygygy ∵ L
3
, nksuksa L

1
 o L

2
 ds yacor~ gS P

Q

L1

L2
L3

rc L
3
 ds vuqfn'k lfn'k gksxk,

ˆˆ ˆi j k

ˆˆ ˆ1 2 2 3(2i 2 j k)

2 1 2

   


L ij ,d fcanq P(– + 1, 2, 2) o L
2
 ij ,d fcanq Q(2, –, 2) yhft,A

L
3
 ds fnd~ vuqikr < 2 +  – 1, – – 2, 2 – 2 >

;gk¡
2 1 2 2 2

2 2 1

          



1

9
  vkSj

2

9
 

8 2 2
P , ,  

9 9 9

 
 
 

 vkSj 
4 2 4

Q , ,
9 9 9

  
 

; PQ dk eè; fcanq 
2 1

R , 0,
3 3

 
 
 

 gS

L
3 
dk lehdj.k     

� ��

ˆˆ ˆr a (2i 2 j k)  gS, ;gk¡ 
��

a , L
3
 ij fdlh fcanq dk fLFkfr lfn'k gSA

��

a  ds fLFkfr lfn'k 
8 2 2 ˆˆ ˆi j k
9 9 9

   
 

 vFkok 
4 2 4 ˆˆ ˆi j k
9 9 9

   
 

 vFkok  
2 1

ˆî k
3 3

  
 

 gaSA

8. nh?kZòÙkksa ds laxzg {E
1
, E

2
, E

3
, …} o vk;rksa ds laxzg {R

1
, R

2
, R

3
, …} fuEukuqlkj ifjHkkf"kr gaS%

2 2

1

x y
E : 1;

9 4
 

R
1

: egÙke {ks=kiQy okyk vk;r ftldh Hkqtk,sa v{kksa ds lekUrj gSa] E
1
 esa var% fLFkr gS_

E
n

: egÙke {ks=kiQy okyk nh?kZòÙk 
2 2

2 2

n n

x y
1

a b
  , R

n – 1
, n > 1 esa var% fLFkr gS

R
n

: egÙke {ks=kiQy okyk vk;r] ftldh Hkqtk,sa v{kksa ds lekUrj gS] E
n
, n > 1 esa var% fLFkr gSA

rc fuEu esa ls dkSulk@ls fodYi lgh gS@gSa\

(A) E
18

 o E
19

 dh mRdsUnzrk,sa cjkcj ugha gSa

(B) E
9
 ds ukfHkyEc dh yackbZ 

1

6
 gS

(C) izR;sd /ukRed iw.kkZad N  ds fy,] 
N

n 1
 (R

n 
dk {ks=kiQy) < 24

(D) E
9
 esa dsUnz ls ukfHk dh nwjh 

5

32
 gS

mÙkjmÙkjmÙkjmÙkjmÙkj (B, C)
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gygygygygy
2 2

1 2 2

x y
E 1

a b
   (;gk¡ a = 3 vkSj b = 2)

y

x
O

R2

R1 E1

E2

ekuk R
1
 dk ,d 'kh"kZ (acos, bsin) gS

R
1
 dk {ks=kiQy = 2acos × 2bsin

= 2absin2
R

1
 dk {ks=kiQy vf/dre gksxk ;fn

4

 

vr%, R
1
 dk vf/dre {ks=kiQy = 2ab

vc] nh?kZòÙk E
2
 dk v¼Z nh?kZ v{k 

a

2
 gksxh vkSj v¼Z y?kq v{k 

b

2
 gksxh

2 2

2 2 2

x y
E : 1

a b

2 2

 
   
   
   

; R
2
 dk vf/dre {ks=kiQy ¾

   
      

a b
2

2 2

blh izdkj 

   

 
   
   
   
   
   

2 2

3 2 2

2 2

x y
E : 1

a b

2 2

 rFkk blh izdkj vkxsA

vr%,

 

 
   
   
   

2 2

n 2 2

n 1 n 1

x y
E : 1

a b

( 2) ( 2)

vkSj R
n 
dk vf/dre {ks=kiQy 

 

   
    

   n 1 n 1

a b
2

( 2) ( 2)

(A) lHkh nh?kZòÙk dh mRdsUnzrk,sa leku gSa D;ksafd lHkh nh?kZòÙkksa ds fy, v¼Z nh?kZ v{k vkSj v¼Z y?kq v{k dk vuqikr
leku gSA

2 2

n

2 2

n

b b 5
e 1 1

3a a
    

(B) E
n
 ds ukfHkyEc dh yackbZ 

 
2 2

n

2 n 1

n

2b 2b

a a( 2)

E
9 
ds ukfHkyEc dh yackbZ



 
 9 1

2 4 1

63 ( 2)

(C)

m

n 1
 vk;r R

n
 dk {ks=kiQy < R

1
 dk {ks=kiQy + R

2
 dk {ks=kiQy + …… 

m

n 1
 vk;r R

n 
dk {ks=kiQy 

                       2 2

a b a b
2ab 2 2

2 2 ( 2) ( 2)

m

n 1
 vk;r R

n 
dk {ks=kiQy      

 
2

1 1
2ab 1

2 2

m

n 1
 vk;r R

n 
dk {ks=kiQy 

 
 

  
 
 

1
12

1
1

2

m

n 1
 vk;r R

n 
dk {ks=kiQy < 24

(D) E
9 
dh ukfHk rFkk dsUnz ds eè; nwjh = a

9
.e

48

a 3 5 5
.e .

3 162( 2)
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[k.M[k.M[k.M[k.M[k.M - 3 (vf/dre vadvf/dre vadvf/dre vadvf/dre vadvf/dre vad : 18)

 bl [k.M esa N% (06) ç'u gSaA çR;sd ç'u dk mÙkj ,d vkafdd eku gSA

 çR;sd ç'u ds fy,] mÙkj ds lgh vkafdd eku dks ekÅl rFkk vkWu&LØhu opqZvy U;weSfjd dh–iSM ds mi;ksx ls mÙkj çfo"V

djus ds LFkku ij gh çfo"V dhft;sA ;fn vakfdd eku esa nks ls vf/d n'keyo LFkku gks] rks çkIr eku dk nks n'keyo fcUnq rd

lfUudVu djsaA

 çR;sd ç'u ds mÙkj dk ewY;kadu uhps nh xbZ vadu ;kstuk ds vuqlkj fd;k tk;sxk:

iw.kZ vad : +3 ;fn dsoy lgh vakfdd eku dks çfo"V fd;k x;k gS_

'kwU; vad : 0 vU; lHkh fLFkfr;ksa esaA

1. rhu js[kk,sa

ˆr i,  
�

�

    
�

�ˆ ˆr (i j), o

     
�

�ˆˆ ˆr (i j k),  }kjk nh x;h gSA

ekuk js[kk,sa] lery x + y + z = 1 dks Øe'k% fcanqvksa A, B o C ij dkVrh gSA ;fn f=kHkqt ABC dk {ks=kiQy  gS] rc (6)2

dk eku gS

mÙkjmÙkjmÙkjmÙkjmÙkj (0.75)

gygygygygy fcanqfcanqfcanqfcanqfcanq A Kkr djus ds fy,Kkr djus ds fy,Kkr djus ds fy,Kkr djus ds fy,Kkr djus ds fy,

 
�

ˆr i  o x + y + z = 1, ;gk¡

 + 0 + 0 = 1   = 1  A = (1, 0, 0)

blh izdkj fcanqblh izdkj fcanqblh izdkj fcanqblh izdkj fcanqblh izdkj fcanq B ds fy,ds fy,ds fy,ds fy,ds fy,

     
� ˆ ˆr (i j) x y z 1vkSj

;gk¡  +  + 0 = 1    1

2
  

 
 

1 1
B , , 0

2 2

vkSj fcanq C ds fy,]            
 

� 1 1 1 1ˆˆ ˆr (i j k) C , ,
3 3 3 3

f=kHkqt ABC dk {ks=kiQy

  
���� ����1
AB AC

2

         

���� ����1 1 2 1 1 ˆˆ ˆ ˆ ˆAB i j AC i j k
2 2 3 3 3

vFkkZr ~ vkjS

              
   

1 1 1 2 1 1 ˆˆ ˆ ˆ ˆi j i j k
2 2 2 3 3 3

 
      

 

2

23 6 3 3
(6 ) 0.75

12 12 4
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2. ;fn   






  

/4

sinx

/4

2 dx
I

1 e 2 cos2x

rc 27 I2 dk eku gS

mÙkjmÙkjmÙkjmÙkjmÙkj (4.00)

gygygygygy   






  

4

sinx

4

2 dx
I

1 e 2 cos2x

     

 


  

 
     

4 4 sinx

sinx sinx

4 4

2 dx 2 e dx
I

1 e 2 cos2x 1 e 2 cos2x

   

 



  
    

4 4

0

4

2 dx 2 dx
2I I

2 cos2x 2 cos2x

 

 
   

4 4 2

2 2

0 0

sec x dx2 dx 2
I

3 2cos x 1 3tan x

  2 dt
3 tanx t sec x dx

3
dk eku j[kus ij

           
3

3
1

2 0
0

22 1 dt 2 2
I tan t

31 t3 3 3 3 3

   


2 4
27I 27 4.00

9 3

3. ekuk fcanq B, js[kk 8x – 6y – 23 = 0 ds lkis{k fcanq A(2, 3) dk izfrfcEc gSA ekuk 
A
 o 

B
 ] f=kT;kvksa 2 o 1 okys o`Ùk gS

ftuds dsUnz Øe'k% A o B gSA ekuk T, o`Ùkksa 
A
 o 

B
 dh mHk;fu"B Li'kZ js[kk gS tcfd nksuksa o`Ùk] T ds ,d gh vksj fLFkr gSA

;fn fcanq C, T o A rFkk B ls xqtjus okyh js[kk dk izfrPNsnh fcanq gS] rc js[kk[k.M AC dh yackbZ dk eku gS _____

mÙkjmÙkjmÙkjmÙkjmÙkj (10.00)

gygygygygy


B (2, 3) AMC

1

2

8x – 6y – 23 = 0

   
   



8 2 6 3 23 25 5
BM AM

10 264 36

 AB = 5

      
 

1 2 1 2
sin CB 5

CB CB AB CB CB 5

 AC = 10.00
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4. ekuk l-Js- (a;d), ,d vuUr lekUrj Js.kh ds lHkh inksa dk leqPp; n'kkZrk gS] ftldk izFke in a o lkoZ varj d > 0 gSA ;fn

l-Js-(1;3)  l-Js-(2;5)  l-Js-(3;7) = l-Js-(a;d)

rc a + d dk eku gS

mÙkjmÙkjmÙkjmÙkjmÙkj (157.00)

gygygygygy T
(1, m)

 = T
(2, n)

 = T
(3, r)

T
(1, m)

, izFke Js.kh dk mth in gS, T
(2, n)

, f}rh; Js.kh dk nth in gS vkSj T
(3, r)

, r̀rh; Js.kh dk rth in gS

 1 + (m – 1)3 = 2 + (n – 1)5 = 3 + (r – 1)7

1st o 2nd Jsf.k;ksa ds mHk;fu"B inksa ds fy,]

  5n 1
m n 2, 5, 11, ....

3

2nd o 3rd Jsf.k;ksa ds mHk;fu"B inksa ds fy,]

  5n 1
r n 4,11, ....

7

 1st, 2nd o 3rd Jsf.k;ksa dk izFke mHk;fu"B in gS (tc n = 11)

a = 2 + (11 – 1)5 = 52

d = y-l-i- (3, 5, 7) = 105

 a + d = 157.00

5. ekuk S, lHkh 3 × 3 Øe dh eSfVªDl ftudh izfof"V;k¡ leqPp; (0, 1) ls gSa] dk izfrn'kZ lef"V gSA ekuk ?kVuk E
1
 o E

2
,

E
1
 = {A  S : det A = 0} vkSj

E
2
 = {A  S : A dh izfof"V;ksa dk ;ksxiQy 7 gS} }kjk nh x;h gSaA

;fn ,d eSfVªDl ;kǹPN;k S esa ls p;fur dh tkrh gS] rc izfrca/kRed izkf;drk P(E
1
|E

2
) dk eku gS

mÙkjmÙkjmÙkjmÙkjmÙkj (0.50)

gygygygygy ;ksxiQy 7 ds fy,] ;gk¡ lkr 1 s vkSj nks 'kwU;dksa dh vko';drk gS

 fofHkUu laHkkfor eSfVªDl dh la[;k   
2

9!
36 n(E )

7!2!

|A| = 0 ds fy,] nksukas 'kwU;dksa dk leku iafDr@LrEHk esa gksuk vko';d gS

 eSfVªDl dh la[;k] tcfd buds lkjf.kd dk eku 'kwU; gS

    
1 2

3!
6 18 n(E E )

2!
'kUw ;

 vHkh"V izkf;drk 
  

  
 

1 21

2 2

n E EE
P

E n(E )

 18 1

36 2

6. ekuk  1, bdkbZ dk ?kuewy gSA rc leqPp; {|a + b + c2|2 : a, b, c fHkUu v'kwU; iw.kkZad gS} dk U;wure eku gS

mÙkjmÙkjmÙkjmÙkjmÙkj (3.00)
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gygygygygy            
2

2 2 2
a b c a b c a b c

= (a + b + c2)(a + b2 + c)

= a2 + b2 + c2 – ab – bc – ca

      2 2 21
(a b) (b c) (c a)

2

∵ a, b, c fHkUu v'kwU; iw.kkZad gSa

 U;wure eku ds fy, a = 1, b = 2 vkSj c = 3.

 U;wure eku    1
{1 1 4} 3

2

�����


