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vè;k;

lkjf.kd

ifjp;

lkjf.kd D;k gS\

vkb,] fuEu rhu pj lehdj.kksa ij fopkj djrs gSa]
	 a1x  + a2y + a3z = 0, b1x + b2y + b3z = 0, c1x + c2y + c3z = 0

mi;ZqDr lehdj.kksa ls x, y, z dk foyksiu djus ds i'pkr]

lkjf.kd :i dks bl çdkj n'kkZ;k tk ldrk gS]

	

1 2 3

1 1 2 3

2 1 2 3

3 1 2 3

↓ ↓ ↓

→
→
→

C C C

R a a a
R b b b
R c c c

;g ,d r`rh; dksfV lkjf.kd gS ftlesa rhu iafDr;k¡ vkSj rhu LraHk gSaA

,d oxZ vkO;wg dk lkjf.kd 

eku yhft, A = [a]n×n ,d n × n vkO;wg gSA A dk lkjf.kd bl çdkj 
ifjHkkf"kr fd;k tkrk gS

|A| = | aij |n×n

lkjf.kd dks det(A) ;k |A| ;k ∆ ;k D ds :i esa fu:fir fd;k tk 
ldrk gSA

lkjf.kd ds vo;o dks aij }kjk n'kkZ;k tkrk gS] tgk¡ i vkSj j Øe'k% 

iafDr vkSj LraHk la[;k n'kkZrs gSaA

vc] ekuk 
11 12 13

21 22 23

31 32 33

 
 =  
  

a a a
A a a a

a a a
 ,d r`rh; dksfV dk oxZ vkO;wg gS] 

rks lkjf.kd gS% 

11 12 13

21 22 23

31 32 33

| |=
a a a

A a a a
a a a

a31 = rhljh iafDr vkSj igys LrEHk dk vo;o

a12 = igyh iafDr vkSj nwljs LrEHk dk vo;o

mnkgj.k 
5 3

,
1 4

A  
=  − 

 |A| = 20 + 3 = 23

milkjf.kd rFkk lg•aM

eku yhft, ∆ ,d lkjf.kd gSA rc vo;o aij dk milkjf.kd] ftls Mij 
}kjk n'kkZ;k tkrk gS] dks ∆ dh ioha iafDr vkSj josa LraHk dks gVkus ij 
çkIr mivkO;wg ds lkjf.kd ds :i esa ifjHkkf"kr fd;k tkrk gSA vo;o 
aij dk lg•aM] ftls Cij }kjk n'kkZ;k tkrk gS] dks Cij = (– 1)i+j Mij ds 
:i esa ifjHkkf"kr fd;k tkrk gSA 

	 e.g.:	∆ =
a b c
p q r
x y z

		  11 11.= = − =
q r

M qz yr C
y z

		
23 =

a b
M

x y  = ay – bx, C23= – (ay – bx) = bx – ay.

lkjf.kd dk ewY;kadu

lkjf.kd dk ewY;kadu djus ds Ng rjhds gSa] rhu rjhds iafDr;ksa ds 
lkis{k gSa vkSj rhu rjhds LraHkksa ds lkis{k gSaA

	

ekuk 
11 12 13

21 22 23

31 32 33

 
 =  
  

a a a
A a a a

a a a

vkb, R1 ds lkis{k ewY;kadu dhft,

|A| vFkok ∆ = a11C11 + a12 C12 + a13C13 (izFke iafDr)
	        = a11(–1)1 + 1 M11 + a12(–1)1+2 M12 + a13(–1)1+3 M13

	        
22 23 21 23 21 22

11 12 13
32 33 31 33 31 32

= − +
a a a a a a

a a a
a a a a a a

	     = a11 (a22 × a33 – a32 × a23) – a12 (a21 × a33 – a31 × a23)

	�  + a13 (a21 × a32 – a31 × a22)

	 ,d n × n vkO;wg A ds fy, O;kid :i esa] 1 1
1

| | ,
n

i i
i

A a C
=

= ∑
Cij ≡ (–1)i+j Mij, tgk¡ Cij] aij dk lg&•aM gS vkSj Mij] vo;o aij 
dk milkjf.kd gSA bl çfØ;k dks milkjf.kd }kjk lkjf.kd çlj.k  
(;k ¶milkjf.kd }kjk ySiySfl;u çlj.k¸] dHkh&dHkh bls vkSj Hkh NksVk 
djds ¶ySiySfl;u çlj.k¸ dgk tkrk gS)A 



2 JEE (XII) Module-1 xf.krPW

fVIi.kh%

	 1.	dksfV rhu ds lkjf.kd esa ukS milkjf.kd gksaxs vkSj çR;sd milkjf.kd  
dksfV nks dk lkjf.kd gksxk vkSj dksfV pkj ds lkjf.kd esa 
lksyg milkjf.kd gksaxs vkSj çR;sd milkjf.kd dksfV rhu dk  
lkjf.kd gksxkA

	 2.	 fdlh iafDr (LraHk) ds vo;oksa ds muds laxr lg•aMksa ds lkFk 
xq.kuiQy dk ;ksx lkjf.kd ds eku ds cjkcj gksrk gSA

	 	
vFkkZr D = a11C11 + a12C12 + a13C13 

3

1

,
=

= ∑ ij ij
j
a C  i = 1, 2, 3

		  

11 12 13

21 22 23

31 32 33

=
a a a

D a a a
a a a

	 3.	 fdlh iafDr (LraHk) ds vo;oksa ds xq.kuiQy dk fdlh vU; iafDr 
(LraHk) ds laxr vo;oksa ds lg•aMksa osQ lkFk ;ksx 'kwU; gksrk gSA 
vFkkZr a11C12 + a12 C22 + a13C32 = 0

	 	mi;ZqDr ifj.kke çR;sd dksfV ds lkjf.kd osQ fy, lR; jgrk gSA 

	 4.	çlj.k djrs le;] (–1)i+j ls xq.kk djus ds ctk;] ge (i + j) le 
gS vFkok fo"ke blds vuqlkj lh/s $ 1 ;k –1 ls xq.kk djrs gSaA

	 1.	lkjf.kd 

3 1 6

5 7 4

7 3 0

 dk C1 ds vuqfn'k ewY;kadu dhft,

	gy%	
3 1 6

7 4 1 6 1 6
5 7 4 3 5 7

3 0 3 0 7 4
7 3 0

= − +  

	 = 3(0 – 12) –5 (0 – 18) +7(4 – 42) = –212

	 2.	A = [aij] tks 
1 2 3

4 5 6

7 0 1

A
 
 = − 
 − 

 :i ls fn;k x;k gS] ds 

fy, a11, a12, a13, a21, a22 ds lg&•aM Kkr dhft,]

	gy%	 (i)	 1 dk milkjf.kd 
5 6

5
0 1

−
= =

−

	 		 1 dk lg&•aM = (–1)1+1 5 = 5

	 	 (ii)	2 dk milkjf.kd 
4 6

4 42 46
7 1

= = − − = −
−

	 		 2 dk lg&•aM = (–1)1+2 (–46) = 46 

	 	 (iii)	3 dk milkjf.kd 
4 5

35
7 0

−
= =

	 		 3 dk lg&•aM = (–1)1+3 35 = 35 

 	 	 (iv)	4 dk milkjf.kd 
2 3

–2
0 –1

= =

	 		 4 dk lg&•aM = (–1)2+1 (–2) = 2 

	 	 (v)	&5 dk milkjf.kd 
1 3

–22
7 –1

= =  

	 		 &5 dk lg&•aM = (–1)2+2 (–22) = –22

fdlh lkjf.kd dk ifjorZ 

fdlh lkjf.kd dk ifjorZ laxr vkO;wg ds ifjorZ dk lkjf.kd gksrk gSA

1 1 1 1 2 3

2 2 2 1 2 3

3 3 3 1 2 3

'

a b c a a a
D a b c D b b b

a b c c c c
= ⇒ =

lkjf.kd ds xq.k/eZ

	 1.	 fdlh oxZ vkO;wg A ds fy, |A| = |A′|

vFkkZRk] ;fn iafDr;ksa vkSj LraHkksa dks vkil esa cny fn;k tk, rks 

lkjf.kd dk eku vifjofrZr jgrk gS (ijkorZu xq.k/eZ)]

vFkkZRk,

 
1 1 1 1 2 3

2 2 2 1 2 3

3 3 3 1 2 3

= = = ′
a b c a a a

D a b c b b b D
a b c c c c

	 2.	 ;fn fdlh lkjf.kd dh dksbZ nks iafDr;k¡ (;k LraHk) vkil esa 

cny nh tk,¡] rks lkjf.kd dk eku dsoy fpÉ esa ifjofrZr gksrk gS 

(fLofpax xq.k/eZ)A

mnkgj.k, Let 
1 1 1 2 2 2

1 2 2 2 2 1 1 1

3 3 3 3 3 3

= =
a b c a b c

D a b c D a b c
a b c a b c

vkSj

rc  D2 = – D1

	 3.	 eku yhft, λ ,d vfn'k jkf'k gS] rks λ |A| dks |A| dh fdlh ,d 

iafDr (;k fdlh ,d LraHk) dks λ ls xq.kk djds çkIr fd;k tkrk 

gS (vfn'k xq.kt xq.k)

rc D2 ¾ KD1

fVIi.kh% |λA| = λn |A|] tc A = [aij]n

	 4.	 fo"ke dksfV ds fdlh fo"ke&lefer vkO;wg dk lkjf.kd eku 'kwU; 

gksrk gSA

fVIi.kh% lkjf.kd ds fy, tgk¡ aij = –aji lHkh i vkSj j ds fy,

(i)	fod.kZ vo;o 'kwU; gSaA

	 aii = –ajj (fod.kZ vo;oksa ds fy,) ⇒ 2aii = 0 ⇒ aii = 0

(ii)	�;fn mi;ZqDr lkjf.kd dk dksfV fo"ke gS rks bldk eku 'kwU; 

gS] tSls
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milkjf.kd] lg•aM vkSj lkjf.kd dk izlj.k

	 1.	 f}rh; dksfV dk ,d lkjf.kd 0 vkSj 1 vo;oksa ls cuk gqvk gSA 
½.ksrj ekuksa okys lkjf.kdksa dh la[;k gS&

	 (a)	3	 (b)	10	 (c)	11	 (d)	 13

	 2.	;fn vkO;wg Mr dks 
1

,
1r

r r
M

r r
− 

=  − 
 r = 1, 2, 3 }kjk O;Dr 

gS] rks det(M1) + det(M2) + ... + det(M2024) dk eku gS&

	 (a)	2023	 (b)	2024
	 (c)	 (2024)2 	 (d)	 (2023)2

	 3.	;fn 

2 2

2 2

2 2

0

0 2

0

p q r

ab ac
a b bc a b c
a c cb

=  gS] rks 10 + p + q + r dk 

eku gS&

	 (a)	16	 (b)	13	 (c)	19	 (d)	 10

	 4.	;fn [x], x ls de ;k blds cjkcj ,d egÙke iw.kkZd ds fy, 

gS] rks 

2

2

2

[ ] [ ] [ 6]

[ ] [ 6] [ ]

[ 6] [ ] [ ]

e
e

e

π π −
π π −

π − π
 dk eku gS&

	 (a)	–8	 (b)	8	 (c)	0	 (d)	 1

	 5.	;fn 1 2
1 2

2 1

2022 ( , )
n n

n n I
n n

= ∈  gS] rks gyksa dh la[;k gS&

	 (a)	0	 (b)	1	 (c)	2	 (d)	 2 ls vf/d 

lkjf.kdksa ds xq.k/eZ

	 6.	;fn 
1 3 5

2 2 5 0

2 3 4

x
x

x

+
+ =

+
 gS rks x = ?

	 (a)	1, 9	 (b)	–1, 9	 (c)	–1, –9	 (d)	 1, –9

	 7.	
2 3

2 3 4

4 5 6

a b a b a b
a b a b a b
a b a b a b

+ + +
+ + + =
+ + +

?

	 (a)	 a2 + b2 + c2 – 3abc	 (b)	3ab
	 (c)	3a + 5b	 (d)	0

	 8.	;fn 2( )( )

y z x y
z x z x k x y z x z
x y y z

+
+ = + + −
+

 gS] rks k =?

	 (a)	2xyz	 (b)	 1
	 (c)	xyz	 (d)	 x2 y2 z2

	 9.	;fn a–1 + b–1 + c–1 = 0 bl çdkj ls fd 

1 1 1

1 1 1 ,

1 1 1

a
b

c

+
+ = λ

+
 

gS] rks λ dk eku gS &

	 (a)	0	 (b)	abc	 (c)	–abc	 (d)	 2abc

	 10.	;fn a2 + b2 + c2 = –2 gS vkSj 

	 	

2 2 2

2 2 2

2 2 2

1 (1 ) (1 )

( ) (1 ) 1 (1 )

(1 ) (1 ) 1

a x b x c x
f x a x b x c x

a x b x c x

+ + +
= + + +

+ + +

	 	gS] rks cgqin f(x) dh ?kkr gS &
	 (a)	3	 (b)	2	 (c)	1	 (d)	 0

	 11.	lkjf.kd 

2

2

2

4 6 2

6 9 3

2 3 1

x
x

x

+ − −
− +
− +

 fuEu esa ls fdlds }kjk 

foHkkT; ugha gS&
	 (a)	x	 (b)	x3	 (c)	14 + x2	 (d)	 x5

	 12.	lkjf.kd 

3 3 3 3

3 3 3 3

3 3 3 3

0

0

0

b a c a
a b c b
a c b c

− −
− −
− −

 dk eku gS&

	 (a)	a3 + b3 + c3	 (b)	a3 – b3 – c3

	 (c)	0	 (d)	–a3 + b3 + c3

	 13.	

2 2 2

2 2 2

1 sin sin sin

cos 1 cos cos 0

4sin 4 4sin 4 1 4sin 4

+ θ θ θ
θ + θ θ =
θ θ + θ

gS] rks sin 4θ dk eku gS&

	 (a)	1/2	 (b)	1	 (c)	–1/2	 (d)	 –1

	 14.	;fn 

2 3

2 3

3 2 18 3 81

( ) 5 2 50 4 500

1 2 3

x x x
f x x x x

− − −
= − − − gS] 

	 	rks f(1) ∙ f(3) – f(3) ∙ f(5) + f(5) ∙ f(1) = ?
	 (a)	 f(1)	 (b)	 f(3)
	 (c)	 f(1) + f(3)	 (d)	 f(1) + f(5)

	 15.	;fn 

y z x z x y
y z z x y x k xyz
z y z x x y

+ − −
− + − =
− − +

gS] rks k dk eku gS&

	 (a)	2	 (b)	4	 (c)	6	 (d)	 8

	 16.	eku yhft, 
2

2

2

a a d a d
a d a d a
a d a a d

+ +
∆ = + +

+ +
gS] rks 

	 (a)	∆] a ij fuHkZj djrk gS	 (b)	∆] d ij fuHkZj djrk gS 
	 (c)	∆ vpj gS	 (d)	 (a) rFkk (b) nksuksa 

çkjEHk (fo"k;okj)
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çcy (JEE MAIN Lrjh; )

	 1.	;fn n1, n2 iw.kkZad gSa] rks 1 2 1 2 1

1 1 1 1

n n n n +
−

 lnSo fuEu dk 
xq.kt gSa& 

	 (a)	2	 (b)	4	 (c)	3	 (d)	 5

	 2.	eku yhft,] 
11 12 13

0 21 22 23

31 32 33

a a a
a a a
a a a

∆ =  gS vkSj eku yhft, ∆1, ∆0 

ds vo;oksa ds lg•aM }kjk cus gq, lkjf.kd dks fu:fir djrk gS 
vkSj ∆2, ∆1 ds lg•aM }kjk cus gq, lkjf.kd dks fu:fir djrk 
gS mlh çdkj ∆n, ∆n – 1 ds vo;oksa }kjk cus lkjf.kd dks fu:fir 
djrk gS] rks ∆n dk lkjf.kd eku gS&

	 (a)	 2
0
n∆ 	 (b)	 2

0

n

∆ 	 (c)	 2

0
n∆ 	 (d)	 2

0∆

	 3.	

2 4 2 2 2 2

2 2 2 4 2 2

2 2 2 2 2 4

1 1 1

1 1 1

1 1 1

a a ab a b ac a c
ab a b b b bc b c
ac a c bc b c c c

+ + + + + +
∆ = + + + + + +

+ + + + + +
 dk eku gS&

	 (a)	 (a – b)2 (b – c)2 (c – a)2

	 (b)	 2(a – b) (b – c) (c – a)
	 (c)	 4(a – b) (b – c) (c – a)
	 (d)	 (a + b + c)3

	 4.	eku yhft, a1, a2, a3, A.P. esa gSa rFkk b1, b2, b3, H.P. esa gSa vkSj

	 	eku yhft, 
1 1 1 2 1 3

2 1 2 2 2 3

3 1 3 2 3 3

a b a b a b
a b a b a b
a b a b a b

− − −
∆ = − − −

− − −
 gS] rks

	 (a)	∆, a1, a2, a3 ls Lora=k gS 
	 (b)	a1 − ∆, a2 − 2∆, a3 − 3∆, H.P. esa gSa 
	 (c)	b1 + ∆, b2 + ∆2, b3 + ∆ A.P. esa gSa 
	 (d)	∆, b1, b2, b3 ij fuHkZj djrk gS

	 5.	eku yhft, 

2

3 2

2

sec

( ) 2sin 2

tan 3

x x x
f x x x x

x x x
=  gS] rks 40

( )
lim
x

f x
x→

 dk 

fujis{k eku fn;k x;k gS &
	 (a)	0	 (b)	–1	 (c)	2	 (d)	 3

	 6.	;fn 2 3 5 3 4 2
1

5 3
, , ,

2 4
a b m c d n m b

x y e x y e
n d

= = ∆ =  

		  2 3

2 5 2 3
,

3 2 3 4

a m a b
c n c d

∆ = ∆ = gS] rks x vkSj y ds eku gSa&

	 (a)	 1 2

3 3

,
∆ ∆
∆ ∆

	 (b)	 32

1 1

,
∆∆

∆ ∆

	 (c)	 1 2

3 3

log , log
   ∆ ∆
   ∆ ∆   

	 (d)	 1 2

3 3,e e
∆ ∆
∆ ∆

	 7.	;fn] xi = aibici, i = 1, 2, 3 rhu vadh; /ukRed iw.kkZad gSa bl 
çdkj ls fd çR;sd xi] 19 dk xq.kt gSa] rks leku iw.kkZad n ds 

fy, 
1 2 3

1 2 3

1 2 3

a a a
b b b
c c c

∆ =  }kjk fn;k x;k gS&

	 (a)	19n + 1	 (b)	19n + 2	 (c)	19n	 (d)	 19n + 3

	 8.	;fn 

2

3 3 4

5 5

( )

1

x x na

x x na

x x na

a e x
f x a e x

a e

−

−

−

=







 gS] rks

	 (a)	 f 2(x) + f 2(–x) = 1

	 (b)	 f(x) · f(–x) = 0

	 (c)	 f (x) + f(–x) = 0

	 (d)	 f(x) – f(–x) = 0

	 33.	;fn lehdj.kksa x + ay = 0, az + y = 0 vkSj ax + z = 0 ds fudk; 

dk vuar gy gS] rks a dk eku gS&

	 (a)	–1	 (b)	1

	 (c)	0	 (d)	dksbZ Hkh okLrfod eku ugha gS

	 34.	;fn a, b, c 'kwU;srj gS] rks lehdj.kksa

	 	 (α + a) x + αy + αz = 0
	 	 αx + (α + b)y + αz = 0
	 	 αx + αy + (α + c)z = 0

	 	ds fudk; dk ,d vrqPN gy gS] ;fn 

	 (a)	α–1 = –(a–1 + b–1 + c–1)	 (b)	α–1 = a + b + c

	 (c)	α + a + b + c = 1	 (d)	buesa ls dksbZ ugha 

	 35.	lehdj.k − 2x + y + z = 1, x − 2y + z = −2, x + y + λz = 4 ds 

fudk; dk dksbZ gy ugha gksxk] ;fn

	 (a)	λ = − 2	 (b)	λ = −1

	 (c)	λ = 3	 (d)	buesa ls dksbZ ugha 

	 36.	lehdj.kksa 
(aa + b)x + ay + bz = 0
(ba + c)x + by + cz = 0
(aa + b)y + (ba + c)z = 0

 ds fudk; dk ,d vrqPN 

gy gS] ;fn 

	 (a)	a, b, c, A.P esa gSa 

	 (b)	a, b, c, G.P esa gSa 

	 (c)	a, b, c, H.P esa gSa 

	  (d)	a, ax2 + 2bx + c +1 = 0 dk ewy gS 
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,dy lgh çdkj ds ç'u

	 1.	;fn 
1 1 1 2 1 3

2 1 2 2 2 3

3 1 3 2 3 3

1

1

1

a b a b a b
a b a b a b
a b a b a b

+ + + +
+ + + +
+ + + +

		
3

1 1 3

( ) ( )( );i i i j j i
i i j

k a b a a b b
= ≤ < ≤

= + + + − −∑ ∑ ∑  gS]

	 	rks k dk eku Kkr dhft,A
	 (a)	0	 (b)	1	 (c)	2	 (d)	 8

	 2.	;fn n ∈ N vkSj 

! ( 1)! ( 2)!

( 1)! ( 2)! ( 3)!

( 2)! ( 3)! ( 4)!
n

n n n
n n n
n n n

+ +
∆ = + + +

+ + +
 gS] rks 

3

1

(3 5)
lim n

n
n

n
→∞

+

− ∆
∆

 dk eku gS&

	 3.	;fn 

2 2 24 6 2 4 10 3 2 16

( ) 2 2 2 3 1

1 2 3

x x x x x x
f x x x x

− + + + − +
= − + −  

vkSj { }2 2

2
[ ( )] 2/x f x dx k

−
=∫  gS] tgk¡ [ ] egÙke iw.kkZad iQyu] 

{ } fHkUukRed Hkkx dks fu:fir djrk gS_ rks k dk eku  

Kkr dhft,A

	 (a)	3

	 (b)	1

	 (c)	2

	 (d)	8

ijhf{kr (JEE ADVANCED Lrjh; )

	 21.	lehdj.k λx – y + (cos θ) z = 0
		  3x + y + 2z = 0
		  (cos θ)x + y + 2z = 0
		  0 ≤ θ < 2π ds vrqPN gy gS@gSa&
	 (a)	λ vkSj θ ds fdlh Hkh eku ds fy, ugha
	 (b)	λ vkSj θ ds lHkh ekuksa ds fy,
	 (c)	λ ds lHkh ekuksa ds vkSj θ ds dsoy nks ekuksa ds fy,
	 (d)	λ ds dsoy ,d eku vkSj θ ds lHkh ekuksa ds fy,

	 22.	;fn c < 1 gS vkSj lehdj.k x + y – 1 = 0, 2x – y – c = 0 vkSj 
–bx + 3by – c = 0 dk fudk; laxr gS] rks b ds iw.kkZad ekuksa dh 
la[;k gS&

	 (a)	1	 (b)	2	 (c)	3	 (d)	 4

	 23.	eku yhft, λ vkSj α okLrfod gSA iw.kkZad eku λ dh la[;k Kkr 
dhft, ftlds fy, fuEu jSf•d lehdj.kksa

	 	λx + (sin α)y + (cos α) z = 0;
		  x + (cos α)y + (sin α) z = 0;
		  – x + (sin α)y – (cos α) z = 0 ds fudk; dk v&rqPN gy gS&
	 (a)	0	 (b)	1	 (c)	2	 (d)	 3

iw.kkZad çdkj ds ç'u

	 24.	;fn x, y, z ∈ R rFkk 2 5 2 7 5 2 16

3 7 3 9 7 3

x x y x y z
x x y x y z
x x y x y z

+ + +
∆ = + + + = −

+ + +
 

gS] rks x dk eku gSA

	 25.	;fn x > m, y > n, z > r (x, y, z > 0) bl çdkj ls fd 

 0

 

x n r
m y r
m n z

=  gS] rks 
27

( )( )( )

xyz
x m y n z r− − −  dk vf/dre eku gSA

	 26.	;fn lkjf.kd 

(13) 3 2 5 5

(15) (26) 5 (10)

3 (65) (15) 5

+

+

+

 dk eku

	 	 ( )( 6)( , , )a b c a b c I= − ∈  gS] rks a + b + c gksxkA

	 27.	;fn 

1
( ) ( )

0
1

1

f x f f x
x

f
x

  + 
 ∆ = =

 
 
 

 gS tgk¡ ;g fn;k x;k gS 

	 	 fd f(2) = 17 gS] rks f(5) dk eku gSA

	 28.	lkjf.kd 

5 2 10

5

10 5 2

5

5 5 10 2

1
(2 1) 2 1

2 1
1

2 1 (2 1)
2 1

1 1 1

2 1 2 1 (2 1)

− + −
−

− − −
+

−
− + −

 dk eku gS&

	 29.	;fn a1, a2, a3, 5, 4, a6, a7, a8, a9, H.P. esa gSa vkSj 
1 2 3

6

7 8 9

5 4

a a a
a

a a a
∆ =

	 	gSa] rks [∆] dk eku Kkr dhft,] tgk¡ [.] G.I.F. dks fu:fir 

djrk gSA

	 30.	;fn 

4 2

4 2

4 2

( ) ( ) 1

( ) ( ) 1

( ) ( ) 1

β+ γ −α − δ β+ γ −α − δ
γ + α −β− δ γ + α −β− δ
α +β− γ − δ α +β− γ − δ

 = –k (α – β) 

(α – γ) (α – δ) (β – γ) (β – δ) (γ – δ) gS] rks (k)1/2 dk eku 

gksxkA



lkjf.kd 15

	 13.	eku yhft, M vkSj N nks 3 × 3 vkO;wg gSa bl çdkj ls fd 
MN = NM gS vkSj] ;fn M ≠ N2 vkSj M2 = N4 gS] rks

	 (a)	 (M2 + MN2) dk lkjf.kd 0 gSA

	 (b)	3 × 3 'kwU;srj vkO;wg U bl çdkj ls gS fd (M2 + MN2)U 
'kwU; vkO;wg gSA

	 (c)	 (M2 + MN2) ≥ 1 dk lkjf.kd gSA

	 (d)	,d 3 × 3 vkO;wg U ds fy,] ;fn (M2 + MN2)U dk eku 
'kwU; vkO;wg gS] rks U ,d 'kwU; vkO;wg gSA

	 14.	;fn a, b, c rhu fHkUu okLrfod la[;k,a gSa ftlds fy, x, y, z 
vfLrRo esa gSa bl çdkj ls fd

		  x + y + z = 1
		  ax + by + cz = t
	 	 a2x + b2y + c2z = t2

	 	rks a3x + b3y + c3z – t3 = P(t), t esa ,d cgqin gS] rks P(t) = 0 
ds gyksa dks Kkr dhft,A

	 (a)	 a	 (b)	b	 (c)	c	 (d)	 3

vkO;wg feyku laca/h ç'u

	 15.	jSf•d lehdj.k 3x + y – z = 0, x – 
4

py  + z = 2 vkSj 2x – y 

+ 2z = q tgk¡ p, q ∈ I vkSj p, q ∈ [1, 10], ds ,d fudk; ij 
fopkj dhft,A lgh dFkuksa dh igpku dhft,&

lwph-I lwph-II
A. Øfer ;qXeksa (p, q) dh la[;k ftlds fy, 

lehdj.k ds fudk; dk vf}rh; gy gSA

(p) 1

B. Øfer ;qXeksa (p, q) dh la[;k ftlds fy, 
lehdj.k ds fudk; dk dksbZ gy ugha gSA

(q) 9

C. Øfer ;qXeksa (p, q) dh la[;k ftlds fy, 
lehdj.k ds fudk; ds vuar gy gSaA

(r) 10

D. Øfer ;qXeksa (p, q) dh la[;k ftlds fy, 
lehdj.k ds fudk; dk de&ls&de ,d 
gy gSA

(s) 90

(t) 91

	 (a)	A → (s); B → (q); C → (p); D → (t)
	 (b)	A → (s); B → (r); C → (p); D → (s)
	 (c)	A → (s); B → (r); C → (q); D → (t)
	 (d)	A → (s); B → (q); C → (q); D → (s)

cks/kRed vk/kfjr ç'u

cks/kRed (ç'u la[;k 16 ls 18 rd)% α, β, γ, θ ∈ R ds fy,] 
eku yhft,

cos( ) sin( ) 1

( , , ) cos( ) sin( ) 1

cos( ) sin( ) 1

Aθ

α + θ α + θ
α β γ = β+ θ β+ θ

γ + θ γ + θ

	 16.	;fn a = Aπ/2 (α, β, γ), b = Aπ/3 (α, β, γ) gS] rks fuEufyf•r esa 
ls dkSu lk lgh gS\

	 (a)	a = b	 (b)	a < b	 (c)	a > b	 (d)	 2a = b

	 17.	Aθ
2 + Aϕ

2 – 2(Aθ+ϕ)
2 dk eku gS&

	 (a)	–2AθAϕ	 (b)	Aθ + Aϕ

	 (c)	Aθ – Aϕ	 (d)	buesa ls dksbZ ugha

	 18.	;fn α, β, γ vpj gS] rks y = Ax (α, β, γ) n'kkZrk gS&
	 (a)	x-v{k ds lekarj ,d ljy js•k

	 (b)	ewyfcanq ls gksdj tkus okyh ,d ljy js•k

	 (c)	ewyfcanq ij fLFkr 'kh"kZfcanq okyk ,d ijoy;

	 (d)	buesa ls dksbZ ugha

cks/kRed (ç'u la[;k 19 ls 20 rd)%

eku yhft, α, β, γ f=k?kkr ds ewy gSa tks (fn, x, Øe esa fy;k x;k gS) 
G.P. esa gSaA ;fn α vkSj β bl çdkj ls gS dh gS] rks

2 1 2

1 0,

4 3 1

+α α β =
−β −β α +

 gS] rks

	 19.	a + b + c dk eku gS&
	 (a)	0	 (b)	1	 (c)	–1	 (d)	 2

	 20.	;fn 
100

1

,
r r

r

aS
b=

  α   = +    β    
∑  rks S dk eku gS&

	 (a)	
100

1 1
1

3 2
 − 
 

	 (b)	
100

4 1
1

3 2
 − 
 

	 (c)	
100

8 1
1

3 2
 − 
 

	 (d)	
100

2 1
1

3 2
 − 
 

cks/kRed (ç'u la[;k 21 ls 23 rd)

eku yhft, α, β, lehdj.k ax2 + bx + c = 0 ds ewy gSaA

eku yhft, n ≥ 1 ds fy, Sn = αn + βn 

vkSj 
1 2

1 2 3

2 3 4

3 1 1

1 1 1

1 1 1

S S
S S S
S S S

+ +
∆ = + + +

+ + +
 gS]

	 21.	;fn ∆ < 0, rks lehdj.k ax2 + bx + c = 0 ds ewy gSa&
	 (a)	/ukRed okLrfod	 (b)	½.kkRed okLrfod
	 (c)	leku	 (d)	dkYifud 

	 22	;fn a, b, c ifjes; gSa vkSj lehdj.k dk ,d ewy 1 2+  gS] rks 
∆ dk eku gS&

	 (a)	8	 (b)	12	 (c)	30	 (d)	 32

	 23.	;fn ∆ > 0] gS] rks
	 (a)	 f(1) > 0
	 (b)	 f(1) < 0
	 (c)	 f(1) = 0
	 (d)	 f(1) ds ckjs esa dqN dg ugha ldrs 
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la[;kRed vk/kfjr ç'u

	 24.	

2

2

2

11

1 1

1 1

a aa bc
b ca b b
c ab c c

−  dk eku gSA 

	 25.	2k/33 ds fdrus eku ds fy, ifjes; la[;k ds leqPp; esa  
lehdj.kksa x + ky + 3z = 0, 3x + ky – 2z = 0, 2x + 3y – 4z = 0 
dk ,d vrqPN gy gS\ 

	 26.	;fn 2s = a + b + c vkSj 

2 2 2

2 2 2

2 2 2

( ) ( )

( ) ( )

( ) ( )

a s a s a
s b b s b
s c s c c

− −
− −
− −

 = ks3 

(s – a)(s – b)(s – c), rks k dh la[;kRed jkf'k gksuh pkfg,A

	 27.	;fn (1 + ax + bx2)4 = a0 + a1x + a2x
2 + ... + a8x

8 gS] tgk¡ a, 
b, a0, a1, ..., a8 ∈ R bl çdkj ls gS dh a0 + a1 + a2 ≠ 0 vkSj 

0 1 2

1 2 0

2 0 1

0

a a a
a a a
a a a

= gS] rks 5a/b dk eku gSA 

	 28.	lehdj.kksa ds fudk;
	 	 ax + y + z = a – 1
		  x + ay + z = a – 1
		  x + y + az = a – 1 dk dksbZ gy ugha gS] rks α dk fujis{k eku gS

	 29.	varjky [0, 100π] esa fLFkr θ ds ekuksa dh la[;k Kkr dhft, 
ftlds fy, lehdj.kks a (sin 3θ) x – y + z = 0; (cos 2θ)  
x + 4y + 3z = 0; 2x + 7y + 7z = 0 ds fudk; dk vrqPN gy gSA 

	 30.	;fn sin q ≠ cos q vkSj x, y, z lehdj.kksa
	 	x cos p – y sin p + z = cos q + 1
		  x sin p + y cos p + z = 1 – sin q
		  x cos(p + q) – y sin (p + q) + z = 2 dks larq"V djrk gS] rks 

x2 + y2 + z2 dk eku Kkr dhft,A

fiNys o"kks± osQ ç'u

	 1.	ekuk 
2 0 1

1 1 0 , ,

1 1
i z yA B B B B

p

 
   = =   
  

] tgk¡ B1, B2, B3,  LrEHk 

vkO;wg gSa vkSj  

		

1 2 3

1 2 3

0 , 3 , 2

0 0 1

AB AB AB
     
     = = =     
          

		 ;fn a =  | B | vkSj  b] B ds lHkh fod.kZ vo;oksa dk ;ksx gSa] 

rc a3 + b3 cjkcj gS _____� (JEE Main 2024)

	 2.	;fn 
2 1 1 0

, ,
1 11 2 

A B C ABAF
   

= = =   
−    

vkSj X = ATC2AA rc lkjf.kd 

X cjkcj gS%� (JEE Main 2024)

	 (a)	243

	 (b)	729	

	 (c)	27

	 (d)	891

	 3.	a + b] e R rFkk çkÑr la[;k n ds fy,] ekuk  

( )

2
1

2
22 2  

3 3
3 1

2
2

r

nr

A r n
n n

r

+α

= −β

−
−

		 gS] rc 2A10 – A8 gS%� (JEE Main 2024)
	 (a)	 4a + 2b	 	 (b) 	 2a + 4b
	 (c)	  2n	 	 (d)	 0

	 4.	ekuk m -dksfV ds ,d oxZ vkO;wg A dk lkjf.kd m – n gS]  
tgk¡ m rFkk n lehdj.kksa 4m + n = 22 rFkk 17m + 4n = 93 
dks larq"V djrs gSaA

		 ;fn det (n adj (mA))) = 3a5b6c,gS] rks a + b + c cjkcj gS
� (JEE Main 2023)
	 (a)	84	 (b)	96	 (c)	101	 (d)	 109
	 5.	;fn 3 × 3 dk ,d vkO;wg A gS rFkk |A| = 2 gS rks |3adj 

(|3A|A2)| cjkcj gS%
� (JEE Main 2023)
	 (a)	312.611	 (b)	312.610	 (c)	310.611	 (d)	 311.610

	 6.	ekuk fd a, b ,oa g okLrfod la[;k,a (real numbers) gSaA fuEu 
jSf•d lehdj.k fudk; (system of linear equations) ij fopkj 
dhft,A� (JEE Adv. 2023) 

		 x + 2y + z = 7, x + az = 11, 2x – 3y + bz = g

lwph&I lwph&II

(P) ;fn b = 
1

2
(7a – 3) ,oa g = 

28, rc fudk; dk (ds)

(1) ,d vf}rh; gy
(uniqeu solution) gSA

(Q) ;fn b = 
1

2
(7a – 3) ,oa  

g ¹ 28, rc fudk; dk (ds)
(2) dksbZ gy ugha gS

(R) ;fn a ¹ 
1

2
 tgk¡ a = 1 ,oa g 

¹ 28, rc fudk; dk (ds)
(3) vuar gy gSa

(Q) ;fn a ¹ 
1

2
 tgk¡ a = 1 ,oa g 

¹ 28, fudk; dk (ds)

(4) x = 11, y = –2 ,oa 
z = 0 ,d gy gS

(5) x = – 15, y = 4 ,oa 
z = 0 ,d gy gS

		 lgh fodYi gS%
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PW PkSysatlZ
,dy lgh çdkj osQ ç'u

	 1.	;fn 

2 2 2 2

2 2 2 2

2 2 2

( 1) ( 1) ( 1)

( 1) ( 1) ( 1)

( 1) ( 1) ( 1)

+ + +

+ + +

+ + +

x xy xz
xy y yz
xz yz z

 = k(x – y)2 (x – z)2 (y – z)2

		  k dk eku Kkr dhft,
	 (a)	2	 (b)	3	 (c)	4	 (d)	 5

	 2.	varjky [–2025, 2025] esa lHkh la[;kvksa dk ;ksx Kkr dhft, 
tks 1 ;k –1 vo;o okys 11 × 11 vkO;wg ds lkjf.kd ds cjkcj 
gks ldrk gS&

	 (a)	2048	 (b)	1024	 (c)	4096	 (d)	 0

	 3.	dksbZ iw.kkZad x1, x2,…, xn vkSj /ukRed iw.kkZad k1, k2,…, kn ds fy, 

lkjf.kd 

1 1 1

2 2 2

1 2

1 2

1 2
n n n

k k k
n

k k k
n

k k k
n

x x x

x x x

x x x

 
 
 
 
 
 
 





   



	 (a)	n! }kjk foHkkT; gS	 (b)	 (n + 1)! }kjk foHkkT; gS
	 (c)	0	 (d)	 (n + 2)! }kjk foHkkT; gS

	 4.	eku yhft, A, n × n vkO;wg gS ftldh çfof"V i oha iafDr rFkk 	

j oha LrEHk esa 
1

min( , )}i j
 gS] 1 ≤ i, j ≤ n ds fy,] det(A) dk 

eku gS&

	 (a)	
1( 1)

( 1)! !

n

n n

−−
−

	 (b)	
1( 1)

( 1)! !

n

n n

−−
+

	 (c)	0	 (d)	buesa ls dksbZ ugha

,dkf/d lgh çdkj osQ ç'u
	 5.	;fn p, q, r, s, A.P. esa gSa vkSj

	 	 f (x) = 
sin sin sin

sin sin 1 sin

sin sin sin

p x q x p r x
q x r x x
r x s x s q x

+ + − +
+ + − +
+ + − +

 

	 	bl çdkj ls gS fd 2
0 ( ) 4f x dx∫ = − ] rks A.P. dk lkoZ varj gks 

ldrk gS%
	 (a)	–1	 (b)	1/2	 (c)	–1/2	 (d)	 1

	 6.	;fn 

2 2 2 2 2 2

2 2 2 2 2 2

2 2 2 2 2 2

yz x zx y xy z r u u
xz y xy z yz x u r u
xy z yz x zx y u u r

− − −
− − − =
− − −

 rc&

	 (a)	 r2 = x + y + z	 (b)	 r2 = x2 + y2 + z2

	 (c)	u2 = yz + zx + xy	 (d)	u2 = xyz

	 7.	eku yhft, A = 
1 1 1

a b c
p q r

 
 
 
  

 vkSj B = A2

	 	;fn (a – b)2 + (p – q)2 = 25, (b – c)2 + (q – r)2 = 36 vkSj 	

(c – a)2 + (r – p)2 = 49, rks det 
2

B 
 
 

 fuEu esa ls fdlds }kjk 
foHkkT; gS&

	 (a)	12	 (b)	11	 (c)	15	 (d)	 6

	 8.	;fn 
1 2 6

T 2 4 2 6 2 11

3 9 3 12 3 18
n

n n n
n n n
n n n

− − −
= − − −

− − −
 tgk¡ n ∈ N, rc 

	 	 fuEufyf•r esa ls dkSu lk lgh gS@gSa\

	 (a)	
1

6
m

m
n

n

T
=

=∏ 	 (b)	
10

1

 60n
n
T

=

=∑

	 (c)	 1 2
 
n

n

T
T
+ = 	 (d)	 100 101 48T T⋅ =

	 9.	;fn (x1 – x2)
2 + (y1 – y2)

2 = a2; (x2 – x3)
2 + (y2 – y3)

2 = b2;  

(x3 – x1)
2 + (y3 – y1)

2 = c2; vkSj

	 	

2

1 1

2 2

3 3

1

4 1

1

x y
x y
x y

= l(l3
 – (l1

 + l2
 + l3)l

2 + l(l1l2 + l2l3 + 

l1l2l3)), rks

	 14.	 fuEu lehdj.k fudk; ij fopkj dhft,
	 	x + 2y – 3z = a
		  2x + 6y – 11z = b
		  x – 2y + 7z = c,
	 	tgk¡ a, b rFkk c okLrfod vpj gSaA rks bl lehdj.k fudk;%

(JEE Main 2021)
	 (a)	 dk lHkh a, b rFkk c ds fy, dsoy ,d gy gS
	 (b)	 dk dsoy ,d gy gS tc 4a = 2b + c gS
	 (c)	 ds vuUr gy gS tc 4a = 2b + c gS
	 (d)	 dk lHkh a, b rFkk c ds fy, dksbZ gy ugha gSa

	 15.	
(   1) (   2)   2   1

(   2) (   3)   3   1

(   3) (   4)   4   1

a a a
a a a
a a a

+ + +
+ + +
+ + +

 dk eku gS%� (JEE Main 2021)

	 (a)	 (a + 1) (a + 2) (a + 3)	 (b)	 (a + 2) (a + 3) (a + 4)
	 (c)	 –2	 (d)	 0
	 16.	jSf[kd lehdj.k fudk; � (JEE Main 2021)
	 	3x – 2y – kz = 10
		  2x – 4y – 2z = 6
		  x + 2y – z = 5m
	 	vlaxr gS] ;fn%

	 (a)	
4

  3,   
5

k m≠ ≠ 	 (b)	
4

  3,   
5

k m= =

	 (c)	
4

  3,   
5

k m= ≠ 	 (d)	 k ≠ 3, m ∈ R 

	 17.	D dk eku _________ gSA� (JEE Adv. 2021) 
	 18.	 |M| dk eku ________ gSA� (JEE Adv. 2021) 
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mÙkjekykmÙkjekyk

çkjEHk (fo"k;okj)
	 1.	 (d)	 2.	 (c)	 3.	 (c)	 4.	 (a)	 5.	 (a)	 6.	 (d)	 7.	 (d)	 8.	 (b)	 9.	 (b)	 10.	 (b)
	 11.	 (d)	 12.	 (c)	 13.	 (c)	 14.	 (b)	 15.	 (d)	 16.	 (d)	 17.	 (d)	 18.	 (b)	 19.	 (d)	 20.	 (a)
	 21.	 (c)	 22.	 (b)	 23.	 (a)	 24.	 (b)	 25.	 (d)	 26.	 (b)	 27.	 (d)	 28.	 (c)	 29.	 (a)	 30.	 (d)
	 31.	 (a)	 32.	 (a)	 33.	 (a)	 34.	 (a)	 35.	 (a)	 36.	 (b)

çcy çcy (JEE MAIN Lrjh;  Lrjh; )
	 1.	 (a)	 2.	 (b)	 3.	 (a)	 4.	 (a)	 5.	 (b)	 6.	 (d)	 7.	 (c)	 8.	 (c)	 9.	 (c)	 10.	 (b)
	 11.	 (b)	 12.	 (d)	 13.	 (b)	 14.	 (a)	 15.	 (b)	 16.	 (c)	 17.	 (a)	 18.	 (d)	 19.	 (b)	 20.	 (c)
	 21.	 (a)	 22.	 (c)	 23.	 (d) 	 24.	 [2]	 25.	 [8]	 26.	 [3]	 27.	 [626]	 28.	 [4]	 29.	 [2]	 30.	 [8]

ijhf{kr ijhf{kr (JEE ADVANCED Lrjh;  Lrjh; )
	 1.	 (b)	 2.	 (d)	 3.	 (a)	 4.	 (b)	 5.	 (d)	 6.	 (d)	 7.	 (c)	 8.	 (c)	 9.	 (b)	 10.	 (a, b)
	 11.	 (a, b)	 12.	 (b, c)	 13.	 (a, b)	 14.	 (a, b, c)	 15.	 (a)	 16.	 (a)	 17.	 (d)	 18.	 (a)	 19.	 (c)	 20.	 (d)
	 21.	 (d)	 22.	 (d)	 23.	 (d) 	 24.	 [0]	 25.	 [1]	 26.	 [2]	 27.	 [8]	 28.	 [2]	 29.	 [201]	 30.	 [2]

fiNys o"kks± osQ ç'ufiNys o"kks± osQ ç'u
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vè;k;

oS|qr vkos'k rFkk {ks=k

fLFkjoS|qfrdh 

HkkSfrd foKku dh og 'kk•k ftlosQ varxZr ge fLFkj vkos'kksa osQ xq.kksa 
osQ fo"k; esa vè;;u djrs gSa] fLFkjoS|qfrdh dgykrh gSA

oS|qr vkos'k

vkos'k inkFkZ ls lEc¼ vfn'k HkkSfrd jkf'k gS ftlosQ dkj.k ;g oS|qr 
vkSj pqacdh; çHkko mRiUu djrk gS vkSj mldk vuqHko djrk gSA fdlh 
fiaM esa bysDVªkWuksa dh vf/drk ;k deh mls usV vkos'k çnku djrk gSA 
½.kkRed :i ls vkosf'kr fiaM esa bysDVªkWuksa dh vf/drk gksrh gS tcfd 
/ukRed :i ls vkosf'kr fiaM esa bysDVªkWuksa dh deh gksrh gSA

oS|qr vkos'k osQ xq.k 

	1-	vkos'k ,d nwljs osQ lkFk var%fØ;k djrs gSa] vFkkZr~ os ,d&nwljs ij 
cy vkjksfir djrs gSaA leku fcUnq vkos'k ,d&nwljs dks çfrdf"kZr 
djrs gSa tcfd vleku fcUnq vkos'k ,d&nwljs dks vkdf"kZr djrs 
gSaA

	2-	vkos'k nks çdkj dk gksrk gS% /ukRed vkSj ½.kkRedA

	 3-	,d fo;qDr fudk; dk oqQy vkos'k lajf{kr jgrk gS (vkos'k 
dk laj{k.k)A

	4-	vkos'k DokaVhÑr gksrk gS% vkos'k bysDVªkWfud vkos'k dk ,d 
iw.kkZad xq.kt gksrk gS] vFkkZr~ Q = Ne tgk¡ e = 1.6 × 10–19 C vkSj 
N ,d iw.kkZad gSA

	5-	vkos'k LFkkukarfjr fd;k tk ldrk gS% vkos'k dks ,d fiaM 
ls nwljs fiaM esa LFkkukarfjr fd;k tk ldrk gSA ;g ,d fiaM ls 
nwljs fiaM esa bysDVªkWuksa osQ LFkkukarj.k osQ dkj.k gksrk gSA vkos'k osQ 
LFkkukarj.k dk ,d lkekU; mnkgj.k ?k"kZ.k }kjk vkosf'kr gksuk gSA

A B

+

+

+

+

–

–

–

–

–

mnklhu mnklhu

jxM+us ij LFkkukarj.k

		  ?k"kZ.k oS|qr% tc nks fiaMksa dks ,d nwljs ls jxM+k tkrk gS] rks os 
,d nwljs dks vkdf"kZr djrs gSaA ,slk blfy, gksrk gS D;ksafd jxM+us 
ij ,d fiaM ls nwljs fiaM esa bysDVªkWuksa dk LFkkukarj.k gksrk gSA muesa 

ls ,d ij /ukRed vkos'k vkSj nwljs ij ½.kkRed vkos'k çkIr 
gksrk gSA

	6-	vkos'k vifjorZuh; (vpj) gS% fdlh d.k dk vkos'k mldh 
pky ls Lora=k gksrk gSA 

	7-	vkos'k æO;eku osQ fcuk vfLrRoeku ugha gks ldrk] tcfd æO;eku 
vkos'k osQ fcuk vfLrRoeku gks ldrk gSA tSls U;wVªkWu] U;wfVªuks] 
,aVhU;wfVªuks lHkh æO;eku okys mnklhu d.k gSaA

	 	 SI ek=kd% owQykWe 

		 ¹1 owQykWe ¾ 1 ,sfEi;j × 1 lsdaMº

		 C.G.S. ek=kd% LVSV owQykWe ;k Úsadfyu

		 1 owQykWe ¾ 3 × 109 LVSV owQykWe

		 1 owQykWe ¾  3 × 109  esu vkos'k = 1
10

 emu vkos'k

		 ¹esu ¾ fLFkjoS|qr ek=kdº

		 ¹emu ¾ oS|qrpqacdh; ek=kdº

		 1 esu vkos'k ¾ 1 Úsadfyu

		 O;kogkfjd ek=kd% 1 ,sfEi;j × ?kaVk ¾ 3600 owQykWe vkSj

		 1 iQSjkMs ¾ 96500 owQykWe (bysDVªkWuksa osQ 1 eksy ij vkos'k)

vkos'ku dh fof/;k¡

pkyu }kjk vkos'ku

pkyu }kjk vkos'ku ls rkRi;Z fdlh vukosf'kr oLrq dks fdlh vU; 
vkosf'kr inkFkZ osQ laidZ esa ykdj vkosf'kr djus dh rduhd ls gSA 

pkyu osQ i'pkr ;fn nksuksa esa ls dksbZ ,d oLrq vukosf'kr gS rks nksuksa 
oLrq,¡ leku çdkj dk vkos'k çkIr djrh gSaA ;|fi] ;fn nksuksa oLrq,¡ 
vkosf'kr gSa rks nksuksa oLrqvksa ij vafre vkos'k dh çÑfr ml oLrq osQ 
vkos'k ij fuHkZj djsxk ftldk ifjek.k vf/d gksxkA

oS|qr çÑfr osQ vuqlkj inkFkZ osQ rhu çdkj gksrs gSa%
	 1.	pkyd% pkyd os inkFkZ gksrs gSa ftlesa lcls cká bysDVªkWu ukfHkd 

ls cgqr f'kfFky :i ls ca/s gksrs gSa] blfy, os xfr (çokfgr gksus) 
osQ fy, Lora=k gksrs gSaA vr% pkyd esa cM+h la[;k esa eqDr bysDVªkWu 
gksrs gSaA

		 mnkgj.k% Cu, Ag, Fe, Al tSlh /krq,aA 



oS|qr vkos'k rFkk {ks=k 3

pj.k 4% vc la;kstd rkj dks fo;ksftr dhft,A pkyd ½.kkRed 
vkosf'kr gks tkrk gSA

Lo.kZ i=k oS|qrn'khZ

Lo.kZ i=k oS|qrn'khZ  ,d ,slk midj.k gS ftldk mi;ksx fdlh fiaM ij 
vkos'k dk irk yxkus osQ fy, fd;k tkrk gSA

Lo.kZ i=k oS|qrn'khZ dks ,d çdkj osQ oS|qrn'khZ osQ :i esa ifjHkkf"kr 
fd;k tkrk gS ftlesa nks Lo.kZ ifÙk;k¡ gksrh gSa vkSj bldk mi;ksx fiaM 
osQ oS|qr vkos'k dk irk yxkus vkSj bldh /zqork osQ oxhZdj.k osQ fy, 
fd;k tkrk gSA

Lo.kZ i=k oS|qrn'khZ dk fuekZ.k 

Lo.kZ i=k oS|qrn'khZ esa ihry dh ,d NM+ gksrh gS ftlosQ Åij ihry 
dh fMLd gksrh gS vkSj uhps dh rjiQ iUuh osQ :i esa nks irys Lo.kZ i=k 
gksrs gSaA NM+ viuh txg ij cus jgus osQ fy, vpkyd ls gksdj xqtjrh 
gSA fMLd ls vkos'k NM+ ls gksdj ifÙk;ksa rd igq¡prs gSaA tkj osQ fupys 
fgLls esa ,d iryh ,Y;qehfu;e iUuh tqM+h gksrh gSA ,Y;qehfu;e iUuh 
dks rkacs osQ rkj dh enn ls HkwlEidZu fd;k tkrk gS rkfd ifÙk;k¡ cká 
oS|qrh; O;o/kuksa ls lqjf{kr jgsaA

ihry fMLd

vpkyd Iyx

dkap dh cksry
ihry dh NM+

Lo.kZ i=k
/krq dh iUuh

HkwlEidZu

Lo.kZ i=k oS|qrn'khZ osQ vuqç;ksx 

Lo.kZ i=k oS|qrn'khZ osQ vuqç;ksx fuEufyf•r gSa% 
	� vkos'k dk irk yxkukA 

	� vkos'k dh çÑfr dh igpkuA 

	� fiaM osQ pkyd ;k oqQpkyd osQ :i esa igpku 

vkos'k dk irk yxkuk 

vkos'k dk irk yxkus osQ fy,] ftl oLrq dk ijh{k.k djuk gS] mls èkkrq 
dh Vksih ls Li'kZ djk;k tkrk gSA ;fn ifÙk;k¡ vyx gks tkrh gSa] rks fiaM  
dks vkosf'kr dgk tkrk gS] vkSj ;fn oS|qrn'khZ dh ifÙk;ksa esa dksbZ ifjorZu 
ugha gksrk gS] rks fiaM vukosf'kr gksrk gSA 

vkos'k dh çÑfr dh igpku 
vkos'k dh çÑfr dh igpku djus osQ fy,] vkb, ,d mnkgj.k ij fopkj 
djsaA ,d /ukRed vkosf'kr fiaM dks /krq dh Vksih osQ ikl yk;k tkrk 
gSA fiQj ,d vKkr fiaM dks /krq dh Vksih osQ ikl yk;k tkrk gSA ;fn 
ifÙk;k¡ vkSj vf/d vyx gks tkrh gSa] rks ge fu"d"kZ fudky ldrs gSa 
fd vKkr fiaM ij /ukRed vkos'k gSA ;fn ifÙk;k¡ ,d&nwljs osQ fudV 
vkrh gSa] rks vKkr fiaM dk vkos'k ½.kkRed gksrk gSA

fdlh fiaM osQ pkyd ;k oqQpkyd osQ :i esa igpku
;g igpkuus osQ fy, fd dksbZ fiaM pkyd gS ;k oqQpkyd] nks Lo.kZ i=k 
oS|qrn'khZ fy, tkrs gSaA ,d Lo.kZ i=k oS|qrn'khZ dks bl rjg vkosf'kr 
fd;k tkrk gS fd ifÙk;ka vyx gks tk,aA fiQj nwljs Lo.kZ i=k oS|qrn'khZ 
dks fiaM osQ ekè;e ls igys okys Lo.kZ i=k oS|qrn'khZ ls tksM+k tkrk gSA 
;fn nwljs oS|qrn'khZ dh ifÙk;ka vyx gks tkrh gSa] rks fiaM pkyd gS vkSj 
;fn ifÙk;ksa esa dksbZ cnyko ugha gksrk gS] rks fiaM oqQpkyd gSA

owQykWe fu;e

owQykWe  dk fu;e dgrk gS fd nks fLFkj fcUnq vkos'kksa osQ chp vkd"kZ.k 
;k çfrd"kZ.k cy vkos'kksa osQ xq.kuiQy osQ lekuqikrh rFkk muosQ chp dh 
nwjh osQ oxZ osQ O;qRØekuqikrh gksrk gSA ;g cy fcUnq vkos'kksa dks feykus 
okyh js•k osQ vuqfn'k dk;Z djrk gSA
	 ;fn q1 vkSj q2 vkos'k gSa
	 r =  muosQ chp dh nwjh
	 F =  muosQ chp dk;Z djus okyk cy

		 rc F ∝ q1 q2 & 2
1F
r

∝  	 ∴ F ∝ 1 2
2

q q
r

		  1 2
2

0

1
4

q qF
r

=
π∈

r
q1 q2

		  9

0

1 9 10 Nm²/C²
4

= ×
πε

	 ¹fLFkjoS|qr ek=kd (esu) esa vkuqikfrd fLFkjkad ¾ 1º

	 ε0 = 8.85 × 10–12 C²/Nm² = eqDr vkdk'k ;k fuokZr dh oS|qr'khyrk

ekè;e osQ çHkko

fdlh ekè;e dh oS|qr'khyrk ;k ijkoS|qrkad] fuokZr esa ,d fuf'pr nwjh 
ls i`Fkd fd, x, nks vkos'kksa osQ chp yxus okys fLFkjoS|qr cy rFkk 
leku ekè;e esa leku nwjh ls vyx fd, x, leku nks vkos'kksa osQ chp 
yxus okys fLFkjoS|qr cy dk vuqikr gksrk  gSaA

		 Fvacuum = 1 2
2

0

1
4

q q
rπε

 rFkk Fmedium = 1 2
2

0

1
4 r

q q
rπε ε

		  ⇒ 1medium

vacuum r

F
F

=
ε

 = 1
K

  

		  εr ;k K ¾ ekè;e dk ijkoS|qrkad ;k lkis{k oS|qr'khyrk ;k fof'k"V 
çsjf.kd {kerkA
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oS|qr'khyrk% oS|qr ifjiFkrk oS|qr vkos'kksa osQ vklikl osQ ekè;e dh 

oS|qr cy js•kvksa dks vius ls gksdj xqtjus nsus dh {kerk dk eki gSA 

;g vkos'kksa osQ chp cyksa dks fu/kZfjr djrk gSA

vkisf{kd oS|qr'khyrk% fdlh ekè;e dh vkisf{kd oS|qr'khyrk ;k 

ijkoS|qrkad (εr ;k K) dks ekè;e dh oS|qr'khyrk ε vkSj eqDr vkdk'k 

dh oS|qr'khyrk ε
0
 osQ vuqikr osQ :i esa ifjHkkf"kr fd;k tkrk gSA

 i.e. εr  vFkok 
0

K ε
=
ε

oS|qr'khyrk dh foek

	 [M–1 L–3 T4 A2] 

fofHkUu ekè;eksa dk ijkoS|qrkad 

ekè;e fuokZr ok;q ty vHkzd
ε 1 1.00059 80 6

VsiQykWu dkap PVC /krq
2 5-10 4.5 ∞

lfn'k :i esa owQykWe dk fu;e

,d vkos'k q1 dks A ij j•k tkrk gS ftldk fLFkfr lfn'k 1r


 gSA 

,d nwljs vkos'k q2 dks B ij] ftldk fLFkfr lfn'k 2r


 gS] bl çdkj 

j•k tkrk gS fd 2 1| |AB r r r= − =




 

 . 

cy dk ifjek.k bl çdkj O;Dr fd;k tkrk gS&

	 1 2
2

04
k q q

F
r

=
πε

q1 osQ dkj.k q2 ij cy] lfn'k :i esa] fuEu :i esa fn;k tkrk gS 


1 2

21 2
0

1
4

q qF AB
r

=
πε



, tgka AB ] A vkSj B dks feykus okyh js•k 

osQ vuqfn'k ,d bdkbZ lfn'k gS] tks A ls B dh vksj bafxr djrk gSA

	 ( ) ( )2 11 2 1 2
21 2 12 3

0 2 1 0

1 1
4 4

r rq q q qF r r
r rr r
−   

⇒ = = ⋅ −   πε − πε   

 
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 

 
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q
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Bhd blh çdkj] q2 osQ dkj.k q1 ij cy bl çdkj O;Dr fd;k tkrk gS]

( ) ( )1 21 2 1 2
12 1 22 3

0 1 2 0

1 1
4 4

r rq q q qF r r
r rr r
−   

= = ⋅ −   πε − πε   

 



 

   

è;ku nhft, fd 12 21F F= −
 

  

nksuksa cy fØ;k&çfrfØ;k ;qXe gSa 

vè;kjksi.k dk fl¼kar

	 fuokZr esa n fLFkj vkos'kksa q1, q2, q3, ... qn  osQ ,d fudk; ij 

fopkj dhft,A q2, q3 ... qn osQ dkj.k q1 ij fdruk cy gS\ bl ç'u 

dk mÙkj nsus osQ fy, owQykWe dk fu;e i;kZIr ugha gSA fdlh Hkh vkos'k 

ij dbZ vU; vkos'kksa osQ dkj.k yxus okyk cy ml vkos'k ij ,d&,d 

djosQ fy, x, vU; vkos'kksa osQ dkj.k yxus okys lHkh cyksa dk lfn'k 

;ksx gksrk gSA vU; vkos'kksa dh mifLFkfr osQ dkj.k fdlh ,d vkos'k 

ij yxk;k x;k fof'k"V cy çHkkfor ugha gksrk gSA bls ^vè;kjksi.k dk 

fl¼kar* dgk tkrk gSA (è;ku nsa fd vè;kjksi.k dk fl¼kar] owQykWe osQ 

fu;e ls Lora=k gS vkSj lEiw.kZ fLFkjoS|qfrdh ewy :i ls owQykWe osQ fu;e 

vkSj vè;kjksi.k fl¼kar nksuksa dk ifj.kke gS)A 

vc] q1 ij yxus okys cy dks q1 ij Øe'k%  q2, q3 ......qn, }kjk yxk, 
x, cyksa 12 13 1, .. nF F F……

  

 dh vyx&vyx x.kuk djosQ vkSj fiQj bu 

cyksa dks lfn'k :i ls tksM+dj Kkr fd;k tk ldrk gSA

q
1

q
2

q
3

q
n

13
F

12
F

1n
F

	 21 1 113 nF F F F= + +……+
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
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rFkk

	 1.	nks cjkcj fcanq vkos'k (10–3 C )  dks ijkoS|qrkad K = 5 
osQ ekè;e esa 1cm nwjh ij j•k x;k gSA

	 (a)	 fcanq vkos'kksa osQ chp vU;ksU; fØ;k cy Kkr dhft,A

	 (b)	 fdlh Hkh vkos'k ij usV cyA

	gy%	 (a)	fcUnq vkos'k osQ chp vU;ksU; fØ;k cy 

			 
( )
( )

23
9 71 2

2 220

101 9 10 9 10
4 10

q qF N
r

−

−
= = × = ×

π∈

		  (b)	fdlh ,d vkos'k ij usV cy 

	 		
( )
( )

239
61 2

2 220

101 9 10' 18 10
4 5 10

q qF N
K r

−

−

×
= = = ×

π∈
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çkjEHk çkjEHk ( ( fo"k;okj fo"k;okj ))

	 25.	 fp=k esa n'kkZ, x, fudk; dk f}èkqzo vk?kw.kZ D;k gS\
–q

–q2q

A

a a

a

	gy%	 =P qa  osQ nks f}èkqzo gSa

60º

P
�

P
�

	 vr% 3 3= =netP P qa

	 26.	 ,d bysDVªkWu vkSj ,d çksVkWu 1Å dh nwjh ij j•s x, gSaA 

bl çdkj cus f}èkqzo dk f}èkqzo vk?kw.kZ D;k gksxk\

	gy%	 p = qd = 1.6 × 10–19 × 1 × 10–10

		  = 1.6 × 10–29 owQykWe ehVj

	 27.	 v{kh; js•k ij eè; fcanq ls nwjh r ij ,d y?kq  

f}èkqzo osQ dkj.k fo|qr {ks=k] fo"kqor js•k ij eè; fcanq ls nwjh 

r1 ij fo|qr {ks=k osQ leku gSA vuqikr 
1

r
r
 fu/kZfjr dhft,A

	gy%	 3 3
0 0 1

1 2 1
4 4

=
πε πε

p p
r r

		  3 3
1

2 1
=

r r
 or 

3

3
1

2=
r
r

	 	 ;k 1/3

1
2r

r
=

owQykWe cy
	 1.	,d owQykWe vkos'k esa bysDVªkWuksa dh la[;k gksxh& (1e = 1.6 × 

10–19 C)
	 (a)	5.46 × 1029	 (b)	6.25 × 1018

	 (c)	1.6 × 1019	 (d)	9 × 1011

 	 2.	ok;q esa rFkk ijkoS|qrkad K okys ekè;e esa fu;r vkos'k osQ nks 
NksVs xksyksa osQ chp cyksa dk vuqikr gS&

	 (a)	 1 : K	 (b)	 K : 1
	 (c)	 1 : K2	 (d)	 K2 : 1

 	 3.	pkj vkos'k ,d oxZ ABCD osQ dksuksa ij O;ofLFkr gSa] tSlk fd layXu 
fp=k esa fn•k;k x;k gSA osQaæ O ij j•s x, vkos'k ij cy gS&

A
+q + q2

B

– q2
D

+q

C

O

	 (a)	'kwU;	 (b)	 fod.kZ AC osQ vuqfn'k

	 (c)	 fod.kZ BD osQ vuqfn'k	 (d)	Hkqtk AB ij yEcor

	 4.	oqQy vkos'k Q dks nks Hkkxksa Q1 vkSj Q2 esa rksM+k x;k gS vkSj 
mUgsa ,d nwljs ls R nwjh ij j•k x;k gSA muosQ chp vf/dre 
çfrd"kZ.k cy rc yxsxk] tc&

	 (a)	 2 1,Q QQ Q Q
R R

= = − 	 (b)	 2 1
2,

4 3
Q QQ Q Q= = −

	 (c)	 2 1
3,

4 4
Q QQ Q= = 	 (d)	 1 2,

2 2
Q QQ Q= =

	 5.	 nks cjkcj vkos'kksa Q dks feykus okyh js•k osQ osQaæ ij ,d 
vkos'k q j•k x;k gSA rhuksa vkos'kksa dk fudk; larqyu esa gksxk] 
;fn q cjkcj gS&

	 (a)	
2
Q

− 	 (b)	
4
Q

− 	 (c)	
4
Q

+ 	 (d)	
2
Q

+

	 6.	2 × 10–8 C vkos'k okys nks vkos'k d.kksa dks 1 ehVj yackbZ dh ,d 
oS|qrjksèkh Mksjh }kjk tksM+k tkrk gS vkSj fudk; dks ,d fpduh 
{kSfrt est ij j•k tkrk gS] Mksjh esa ruko D;k gS\

	 (a)	3.6 × 10–6N	 (b)	4 × 10–7N

	 (c)	3.4 × 10–6N	 (d)	3 × 10–4N

 	 7.	 fcUnq vkos'k +4q, –q rFkk +4q dks X&v{k ij Øe'k% fcUnq x = 0] 
x = a rFkk x = 2a ij j•k x;k gSA

	 (a)	osQoy –q fLFkj lkE;koLFkk esa gS

	 (b)	lHkh vkos'k fLFkj lkE;koLFkk esa gSa

	 (c)	lHkh vkos'k vfLFkj lkE;koLFkk esa gSa

	 (d)	dksbZ Hkh vkos'k lkE;koLFkk esa ugha gS

	 8.	nks xksyksa ij vkos'k Øe'k% +10μC rFkk –5μC gSaA os ,d cy F 
dk vuqHko djrs gSaA ;fn muesa ls çR;sd dks ,d vfrfjDr vkos'k 
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	 1.	çR;sd ij leku /ukRed vkos'k Q (owQykWe) okyh nks NksVh 
xsanksa dks ,d LVSaM ij yxs gqd ls leku yackbZ ‘L’ ehVj dh nks 
fo|qrjksèkh Mksjh }kjk yVdk;k tkrk gSA iwjs lsVvi dks ,d mixzg 
esa varfj{k esa ys tk;k tkrk gS tgk¡ dksbZ xq#Ro ugha (Hkkjghurk 
dh fLFkfr) gSA rc nksuksa Mksjh osQ chp dk dks.k (θ) gS&

	 (a)	 0°			   (b)	 90°	
	 (c)	 180°			   (d)	 0º < q < 180º

	 2.	nks leku fcUnq vkos'kksa dks L osQ i`Fkdu ij j•k x;k gSA P vkos'kksa 
dks feykus okyh js•k ij fLFkr ,d fcUnq gS] tks fdlh ,d vkos'k 
ls x nwjh ij gSA P ij {ks=k E gSA E dks x osQ fo#¼ 'kwU; osQ 
fudV ls L ls FkksM+k de rd x osQ ekuksa osQ fy, IykWV fd;k 
x;k gSA fuEufyf•r esa ls dkSu lk ifj.kkeh oØ dks lokZsÙke :i 
ls n'kkZrk gS\

	 (a)	
x

LO

E

	 (b)	
x

LO

E

	 (c)	

E

O
L

x
	 (d)	

x
L

O

E

	 3.	vkos'k q vkSj f=kT;k R okyh ,dleku :i ls vkosf'kr oy; osQ 
v{k ij vf/dre fo|qr {ks=k dh rhozrk gksxh&

	 (a)	
0

1
4πε

 
23 3

q
R

	 (b)	
0

1
4πε

 
2

2
3

q
R

	 (c)	
0

1
4πε

 
2

2
3 3

q
R

	 (d)	
0

1
4πε

 
2

3
2 3

q
R

	 4.	,d leku :i ls vkosf'kr ifjfer NM+ osQ dkj.k fcanq P ij E
→
 

dh fn'kk (θ) gksxh&

30°

90°

+

+

+

+

+
P Ex

�
x

y

d

Ey E
�

	 (a)	x&v{k ls 30° ij	 (b)	x&v{k ls 45° ij
	 (c)	x&v{k ls 60° ij	 (d)	buesa ls dksbZ ugha

	 5.	nks fcUnq vkos'k a vkSj b] ftuosQ ifjek.k leku gSa] ,d nwljs ls 
,d fuf'pr nwjh ij fLFkr gSa] rFkk ewy fcUnq a gSA a vkSj b osQ 
chp fcUnqvksa ij fo|qr {ks=k dh çcyrk E rFkk a ls x nwjh osQ 
chp xzkiQ •hapk x;k gSA E dks /ukRed ekuk tkrk gS] ;fn ;g 
a ls b dks tksM+us okyh js•k osQ vuqfn'k gSA xzkiQ ls ;g r; fd;k 
tk ldrk gS fd&

E

a b
x

	 (a)	 a /ukRed gS] b ½.kkRed gS

	 (b)	 a vkSj b nksuksa /ukRed gSa

	 (c)	 a vkSj b nksuksa ½.kkRed gSa

	 (d)	 a ½.kkRed gS] b /ukRed gS

	 6.	 f=kT;k (R) vkSj yackbZ (L) okyk ,d 'kaoqQ vius v{k osQ lekarj  
,dleku fo|qr {ks=k (E) esa j•k x;k gSA 'kaoqQ dh oqQy lrg osQ 
fy, oqQy ÝyDl gksxk–

	 (a)	 2pR2LE			   (b)	 pR2LE

	 (c)	
22πR L

E
			   (d)	 'kwU;

	 7.	,d vuar] ,d leku :i ls vkosf'kr 'khV ftldk i`"Bh; vkos'k 

?kuRo σ gS] f=kT;k R dh ,d xksyh; xkmlh; i`"B dks mlosQ 
osQaæ ls x nwjh ij dkVrh gS] tSlk fd fp=k esa fn•k;k x;k gSA 
xkmlh; i`"B ls xqtjus okyk oS|qr ÝyDl f gS&

+

+

+

+
+
+

R

x

�

	 (a)	
2

0

Rπ σ
ε

			   (b)	
2 2

0

2 ( )R xπ − σ
ε

	 (c)	
2

0

( )R xπ − σ
ε

			  (d)	
2 2

0

( )R xπ − σ
ε

	 8.	 fp=k esa ,d vkos'k Q dks csyu osQ •qys -iQyd osQ osQaæ ij j•k 
x;k gS tSlk fd fp=k esa fn•k;k x;k gSA ,d nwljk vkos'k q, 
fLFkfr;ksa A, B, C vkSj D esa ls fdlh ,d ij j•k tkrk gS] ftlesa 
ls A vkSj D fLFkfr;k¡ csyu osQ •qys iQyd osQ lekarj ,d lh/h 
js•k esa fLFkr gSaA bl nwljs vkos'k dh fdl fLFkfr esa] csyu ls 
gksdj xqtjus okys fo|qr {ks=k dk ÝyDl vifjofrZr jgrk gS\

B

AD

C

Q

	 (a)	A vkSj D	 (b)	B
	 (c)	C	 (d)	B vkSj C

çcyçcy  ((JEE MAINJEE MAIN  Lrjh; Lrjh; ))
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,dkf/d lgh çdkj osQ ç'u

	 1.	nks cjkcj ½.kkRed vkos'k –q, y&v{k ij fcanq (0, a) vkSj 
(0] – a) ij fLFkj gSaA ,d /ukRed vkos'k Q dks x&v{k ij 
fcanq (2a] 0) ij fojkekoLFkk ls eqDr fd;k tkrk gSA

	 	vkos'k Q-
	 (a)	ewy fcUnq osQ ifjr% ljy vkorZ xfr fu"ikfnr djsxk
	 (b)	ewy fcUnq ij vf/dre osx j•sxk
	 (c)	vuar rd xfr djsxk
	 (d)	nksyuh xfr djsxk ijarq ljy vkorZ xfr fu"ikfnr ugha djsxk

	 2.	nks fLFkj vkos'k 4Q (/ukRed) vkSj Q (½.kkRed) A vkSj B 
ij fLFkr gSa] nwjh AB 3m gSA

–Q

B3mA

+4Q
M

	 (a)	 fcanq P tgka nksuksa osQ dkj.k ifj.kkeh {ks=k 'kwU; gS] AB osQ 
ckgj AB ij gS

	 (b)	og fcanq P tgk¡ nksuksa osQ dkj.k ifj.kkeh {ks=k 'kwU; gS] AB 
osQ vanj AB ij gS

	 (c)	;fn P ij ,d /ukRed vkos'k j•k tkrk gS vkSj AB osQ 
vuqfn'k FkksM+k foLFkkfir fd;k tkrk gS rks ;g nksyu djsxk

	 (d)	;fn P ij ,d ½.kkRed vkos'k j•k tkrk gS vkSj AB osQ 
vuqfn'k FkksM+k foLFkkfir fd;k tkrk gS rks ;g nksyu djsxk

	 3.	 fdlh {ks=k esa E çcyrk dk ,dleku fo|qr {ks=k fo|eku gSA 
,d bysDVªkWu (vkos'k –e] æO;eku m) osx v ls fcanq A esa ços'k 
djrk gSA ;g fo|qr {ks=k ls gksdj xqtjrk gS vkSj fcanq B ij ckgj 
fudyrk gSA rc&

x
A a,(    0)(0  0),

y

v B(2  ,  )a d

E

	 (a)	
2

2
2 ˆamv

E i
ed

= −


	 (b)	B ij fo|qr {ks=k }kjk fd, x, dk;Z dh nj 
2 3

3
4 ma v

d
 gS

	 (c)	A ij fo|qr {ks=k }kjk fd, x, dk;Z dh nj 'kwU; gS

	 (d)	B ij osx 2 ˆ ˆav i vj
d

+  gS

	 4.	,d rsy dh cwan dk vkos'k –96 × 10–19 C rFkk æO;eku 1.6 × 
10–15 g gSA tc bls fxjus fn;k tkrk gS] rks ok;q çfrjks/ cy osQ 
dkj.k ;g ,d fu;r osx çkIr dj ysrh gSA fiQj ;fn rsy dh 
cwan dks leku fu;r pky ls Åij p<+kus osQ fy, ,dleku fo|qr 
{ks=k dks ÅèokZ/j :i ls yxk;k tk,] rks fuEu esa ls dkSu lk lgh 
gS\ (g = 10 ms–2) (eku ysa fd nksuksa ekeyksa esa çfrjks/ cy dk 
ifjek.k leku gS)

	 (a)	 fo|qr {ks=k Åij dh vksj funZsf'kr gksrk gS
	 (b)	 fo|qr {ks=k uhps dh vksj funZsf'kr gksrk gS

	 (c)	 fo|qr {ks=k dh rhozrk 21 10
3
×  NC–1 gS

	 (d)	 fo|qr {ks=k dh rhozrk  51 10
6
× NC–1 gS

	 5.	,d fo|qr {ks=k ewy fcanq ij vfHklfjr gksrk gS ftldk ifjek.k 
E ¾ 100r N/C }kjk fn;k tkrk gS] tgk¡ r ewy fcanq ls ekih xbZ 
nwjh gSA

	 (a)	ewy fcUnq ij osQUæ okys fdlh xksykdkj vk;ru esa fufgr 
oqQy vkos'k ½.kkRed gksrk gS

	 (b)	 fdlh xksykdkj vk;ru esa fufgr oqQy vkos'k] pkgs mldk 
osQUæ dgha Hkh gks] ½.kkRed gksrk gS

	 (c)	ewy fcUnq ij osQUæ okys 3 lseh f=kT;k okys xksykdkj vk;ru 
esa fufgr oqQy vkos'k dk ifjek.k yxHkx 3 × 10–13C gksrk 
gS

	 (d)	ewy fcUnq ij osQUæ okys 3 lseh f=kT;k okys xksykdkj vk;ru 
esa fufgr oqQy vkos'k dk ifjek.k yxHkx 3 × 10–9C gksrk 
gS

	 6.	,d oS|qr f}/zqo dks ,d fcUnq vkos'k }kjk mRiUu fo|qr {ks=k esa 
j•k tkrk gSA

	 (a)	 f}/zqo ij cy yxsxk
	 (b)	 f}/zqo ij cyk?kw.kZ yxsxk
	 (c)	{ks=k esa ,d ,slk iFk (can ugha) <w¡<uk laHko gS ftl ij f}/zqo 

dks xfr nsus osQ fy, vko';d dk;Z 'kwU; gks
	 (d)	 f}/zqo fLFkj lkE;koLFkk esa gks ldrk gS

ijhf{krijhf{kr  ((JEE ADVANCEDJEE ADVANCED  Lrjh; Lrjh; ))

LraHkksa osQ feyku laca/h ç'u

	 7.	dkWye&I esa 2a ls vyx nks fcanq vkos'k fudk; fn;k x;k gS vkSj dkWye&II esa x&v{k osQ vuqfn'k fo|qr {ks=k dh rhozrk osQ ifjek.k esa ifjorZu 
fn;k x;k gSA dkWye&I dh fLFkfr dks dkWye&II osQ ifj.kkeksa ls feyk,aA

dkWye&I dkWye&II

A. + + xx'

q q

a
(– , 0)a (0, 0) ( , 0)a

p. 0 ≤ x < a osQ varjky esa x osQ c<+us ij c<+rk gSA
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	 1.	 fuokZr esa 'r' lseh nwjh ij j•s x, nks fcanq vkos'k q1 vkSj q2 osQ 
chp cy F gSA tc mUgsa 'r/5' lseh nwjh ij ijkoS|qr K = 5 okys 
ekè;e esa j•k tkrk gS] rks muosQ chp cy gksxk

� (JEE Main 2024)

	 (a)	 F/25			   (b)	 5F
	 (c)	 F/5			   (d)	 25F

	 2.	;fn Y v{k osQ vuqfn'k fcanq P ij usV fo|qr {ks=k 'kwU; gS] rks 2

3

q
q

 

dk vuqikr 
8 ,

5 x
 tgka x = ___________ � (JEE Main 2024)

P

+q2 –q3

4 cm

3 cm2 cm

	 3.	oS|qr f}èkqzo osQ dkj.k fcanq P ij fo|qr {ks=k E gSA fo"kqorh; js•k 
ij fcanq R ij fo|qr {ks=k E/x gksxkA x dk eku �
� (JEE Main 2024)

2r

R

Q

–q +qq p

r

r

	 4.	5Q vkSj –2Q osQ nks vkos'k Øe'k% (3a, 0) vkSj (–5a, 0) fcanqvksa 

ij fLFkr gSaA ewy fcanq ij osQaæ okys f=kT;k ‘4a’ osQ ,d xksys ls 

xqtjus okyk oS|qr ÝyDl gS%� (JEE Main 2024)

	 (a)	
0

2Q
ε

	 (b)	
0

5Q
ε

	 (c)	
0

7Q
ε

	 (d)	
0

3Q
ε

	 5.	,d lw{e oS|qr f}èkzqo 0p  esa] ftldk vius osQaæ osQ ifjr% tM+Ro 

vk?kw.kZ I gS] dks f=kT;k R dh ,d xksyh; lrg osQ osQaæ ls r nwjh 
ij j•k x;k gSA bl xksyh; lrg ij ,dleku {ks=kh; vkos'k 
?kuRo s gSA bl f}/qzo dks vkjEHk esa fp=kkuqlkj ,d lw{e dks.k 
q ij j•k gSA ;g f}èkzqo nwjh r ij fLFkj jgrs gq, vius danz osQ 
ifjr% ?kw.kZu osQ fy, Lora=k gSA� (JEE Adv. 2024)

		 ;fn bls fLFkj voLFkk ls NksM+k tkrk gS rks fuEu esa ls dkSu lk@
ls dFku lgh gS (gSa)\

		 ¹Î0 eqÙkQ vkdk'k dh oS|qr'khyrk gSAº
	 (a)	 fdlh Hkh ifjfer nwjh r ij f}èkzqo y?kq nksyu (small 

oscillations) djsxkA
	 (b)	 fdlh Hkh ifjfer nwjh r > R osQ fy, f}èkzqo y?kq nksyu djsxkA

	 (c)	 ;fn r = 2R  gks rks f}èkzqo 0

0

2 p
I

σ
∈  dks.kh; vko`fÙk ls y?kq 

nksyu djsxk

	 (d)	 ;fn r = 10R gks rks f}èkzqo 0

0100 
p

I
σ
∈  dks.kh; vko`fÙk ls 

y?kq nksyu djsxkA

	 6.	,d vkos'k dks ,d csyukdkj {ks=k osQ osQaæ fcanq P ij fp=kkuqlkj 
j•k x;k gS ftlls csyu osQ nks Nksj] fcanq P ij q v/Z&dks.k 
varfjr djrs gSaA tc q = 30° rks csyu osQ csyukdkj i`"B ls 
oS|qr ÝyDl (flux) gSA ;fn q = 60° rks csyukdkj i`"B ls oS|qr 
ÝyDl / nφ  gS] tgk¡ n dk eku ________ gSA�

� (JEE Adv. 2024)

	 7.	4.9 × 105 N/C osQ ifjek.k okyk ÅèokZ/j fo|qr {ks=k] 0.1 g 
æO;eku dh ikuh dh ,d cwan dks fxjus ls jksdus osQ fy, i;kZIr 
gSA cwan osQ Åij mifLFkr vkos'k dk eku gksxk% �
� (JEE Main 2022)

		 (fn;k gS] g = 9.8 m/s2)
	 (a)	 1.6 × 10–9 C	 (b)	 2.0 × 10–9 C
	 (c)	 3.2 × 10–9 C	 (d)	 0.5 × 10–9 C

	 8.	uhps nks dFku fn, x, gSa% buesa ls ,d vfHkdFku (A) }kjk ,oa 
nwljk dkj.k (R) }kjk fu:fir gSA� (JEE Main 2022)

fiNys o"kks± osQ ç'ufiNys o"kks± osQ ç'u
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	 14.	mis{k.kh; vrkfur (unstretched) yEckbZ dh ,d dekuh (spring)] 
ftldk dekuh&fu;krad k gS] dk ,d fljk ewy&fcanq (0, 0) ls 
lEc¼ (fixed) gSA ,d fcanq&d.k] ftldk æO;eku m rFkk 
èkukRed oS|qr vkos'k q gS] dekuh osQ nwljs fljs ls lEc¼ gSA 
;g fudk; ,d fpdus {kSfrt ry ij j•k x;k gSA ;fn vkos'k 
q dh vksj fufnZ"V] ,d fcanq&f}èkzqo (point dipole) p  dks 
ewy&fcanq ij lEc¼ fd;k tk;] rks f•apko osQ dkj.k fudk; dh 
ubZ lkE;koLFkk esa dekuh dh yEckbZ l gks tkrh gS (uhps fp=k 
ns•sa)A vc ;fn fcanq&d.k dks lkE;koLFkk ls Dl (Dl << l) foLFkkfir 

djosQ eqÙkQ fd;k tk; rc ;g 
1 k

mδ
 dh vko`fÙk ls nksyu djrk 

gSA d dk eku ________ gSA� (JEE Adv. 2020)

	 15.	,d o`Ùkkdkj pfØdk (disc)] ftldh f=kT;k R gS] ij i`"Bh; 

vkos'k ?kuRo s (r) = 1o
r
R

 σ − 
 

 gS] tgka so ,d fLFkjkad gS 

,oa r pfØdk osQ osQaæ ls nwjh gSA ,d cM+s xksyh; i`"B] tks bl 

vkosf'kr pfØdk dks iwjh rjg ls ifjc¼ (enclose) djrk gS] ls 
xqtjus okyk oS|qr fo ÝyDl gSA ,d vU; xksyh; i`"B] tks pfØdk 

osQ lkFk laosQafær gS ,oa ftldh f=kT;k 
4
R
 gS] ls xqtjus okyk 

oSn~‌;qr ÝyDl f gSA rc vuqikr oφ
φ

 dk eku ________ gSA

� (JEE Adv. 2020)
	 16.	nks lejl (identical) vpkyd (non & conducting) Bksl xksys] 

ftuosQ æO;eku ,oa vkos'k ,dleku gSa] ,d mHk;fu"B (common) 
fcanq ls nks æO;eku jfgr vpkyd Mksfj;ksa (strings) osQ }kjk ok;q 
esa yVd jgs gSaA nksuksa Mksfj;ksa dh yEckbZ ,dleku gSA lkE;koLFkk 
esa nksuksa Mksfj;ksa osQ chp dk dks.k a gSA ;g xksys vc ,d ijkoS|qr 
(dielectric) æo esa Mqck;s tkrs gSaA bl æo dk ?kuRo 800 kg m–3 
vkSj ijkoS|qrkad 21 gSA æo esa Mqckus osQ ckn ;fn nksuksa Mksfj;ksa osQ 
chp dk dks.k igys ftruk gh jgs] rc� (JEE Adv. 2020)

	 (a)	 xksyksa osQ chp dk oS|qr cy Hkh vifjofrZr jgrk gSA

	 (b)	 xksyksa osQ chp dk oS|qr cy de gks x;k gSA

	 (c)	 xksyksa dk æO;eku ?kuRo 840 kg m–3 gSA

	 (d)	 xksyksa dks cka/us okyh Mksfj;ksa esa fo|eku ruko cnyrk ugha gSA

,dy lgh çdkj osQ ç'u

	 1.	vkos'k q f=kT;k R dh ,d oy; dh ifjf/ ij leku :i ls 
forfjr gSA oy; osQ osQaæ ls r nwjh ij vkSj oy; osQ ry esa fo|qr 
{ks=k (r << R) gSA ¹laosQr% vki xkml osQ fu;e dk mi;ksx dj 
ldrs gSaº

R

P
r

q

	 (a)	 3
04

qr
Rπε

	 (b)	 3
0

3
4

qr
Rπε

	 (c)	 3
08

qr
Rπε

	 (d)	 3
0

3
8

qr
Rπε

	 2.	æO;eku m vkSj yackbZ l ¾ 4d dh ,d iryh fo|qrjksèkh NM+] 
ftl ij ,dleku /ukRed vkos'k q gS] u osx ls xfr djrs gq, 
fo|qr {ks=k osQ rhu •aM {ks=k esa ços'k djrh gSA rhuksa •aM cjkcj 
eksVkbZ d osQ gSaA •aM 1 vkSj •aM 3 esa fo|qr {ks=k dk ifjek.k E 
gS vkSj ;g çkjafHkd osx dh fn'kk osQ foijhr gS tcfd ;g nwljs 
•aM esa çkjafHkd osx dh fn'kk esa gS vkSj bldk ifjek.k 2E gSA 
eku ysa fd NM+ dk vkos'k forj.k ,dleku gSA U;wure osx u 
ftlosQ lkFk NM+ dks ç{ksfir fd;k tkuk pkfg, rkfd ;g rhuksa 
•aMksa ls gksdj xqtjs%

E 2E E

l d= 4

qB A

x

d d d

u

1 2 3

	 (a)	 3
2
qE d
ml

	 (b)	 5
2
qE d
ml

	 (c)	 7
2
qE d
ml

	(d)	 9
2
qE d
ml

	 3.	,dleku eksVkbZ t osQ vkos'k dh ,d vlhe :i ls cM+h ijr dks 
ekStwnk ,dleku fo|qr {ks=k osQ yacor j•k x;k gSA bl vkos'k 
ijr dh mifLFkfr fo|qr {ks=k dks bl rjg cny nsrh gS fd ;g 
nksuksa rjiQ ,dleku cuh jgrh gS vkSj fp=k esa fn•k, vuqlkj 
E1 vkSj E2 eku ysrh gSA ijr esa vkos'k forj.k ,dleku ugha gS 
vkSj osQoy blosQ iQydksa ls nwjh ij fuHkZj djrk gSA vkos'k ijr  
}kjk vuqHko fd, x, çfr ,dkad {ks=kiQy ij cy osQ fy, O;atd 
Kkr dhft,A

t

E
1

E
2

	 (a)	 ( )20
1 22

E E
ε

− 	 (b)	 ( )2
0 1 2

1
4

E Eε −

	 (c)	 ( )2 20
2 14

E E
ε

− 	 (d)	 ( )2 2
0 2 1

1
2

E Eε −
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foy;u1
vè;k;

foy;u osQ çdkj

	 ,d foy;u] nks vFkok nks ls vf/d inkFkks± dk lekaxh feJ.k gS 

tks fd jklk;fud #i ls ijLij vfØ;k'khy gksrs gSaA gekjs lkekU; 

nSfud thou esa cgqr ls çdkj osQ foy;u ik;s tkrs gSaA mnkgj.k% 

Bksl&æo] æo&æo] æo&xSlA bl vè;k; esa ge foys;uksa osQ cgqr 

ls y{k.kksa rFkk muosQ vuqç;ksxksa dk vè;;u djsxsaA

	 foy;u% nks vFkok nks ls vf/d inkFkks± dk ,d lekaxh feJ.k 

foy;u dgykrk gSA

	 foys;% ,d foy;u esa] U;wu ek=kk esa mifLFkr inkFkZ] foys; 

dgykrk gSA

	 foyk;d% ,d foy;u esa vf/d ek=kk esa mifLFkr inkFkZ] foyk;d 

dgykrk gSA

	� foy;uksa osQ çdkj

Ø- la- foy; foyk;d foy;uksa osQ izdkj mnkgj.k

Bksl foy;u

1- Bksl Bksl Bksl esa Bksl czkl] czksUt] dkWij rFkk xksYM dh feJ /krq vkfn] osQ leku lHkh feJ/krq,¡

2- nzo Bksl Bksl esa nzo Na osQ lkFk eoZQjh dk veyxe CuSO4.5H2O, FeSO4, 7H2O

3- xSl Bksl Bksl esa xSl Pd esa H2 dk foy;u [kfutksa es ?kqfyr xSls

nzo foy;u

4- Bksl nzo nzo esa Bksl 'koZQjk foy;u] yo.k foy;u CCl4 esa I2

5- nzo nzo nzo esa nzo VkywbZu esa csathu] ty esa ,Ydksgy

6- xSl nzo nzo esa xSl ty esa CO2, ty esa NH3

xSlh; foy;u

7- Bksl xSl xSl esa Bksl ukbVªkstu xSl esa diwj

8- nzo xSl xSl esa nzo DyksjksiQkWeZ vkSj ukbVªkstu xSl dk feJ.k] ok;q esa tyok"i

9- xSl xSl xSl esa xSl ok;q (O2 + N2)

lkUærk osQ in

	� » lkUærk 

	● » Hkkj@Hkkj (w/w) ¾ × 100
foys; dk Hkkj (xkz e)

foy;u dk Hkkj (xkz e e)sa
   

   
 

	● rki esa ifjorZu djus ij ;g ifjofrZr ugha gksrh gSA 

	mnk-	10» w/w ;wfj;k foy;u ¾ ;wfj;k osQ 10g foy;u osQ 100g esa 
mifLFkr gSA

	 	¾ ;wfj;k osQ 10g ty osQ 90g esa mifLFkr gSA 
	● » Hkkj@vk;ru (w/v)

		  » Hkkj@vk;ru ¾ foys; dk Hkkj (xzke) @ foy;u 100 mL

		  » Hkkj@vk;ru ¾  

	● rki ifjorZu djus ij ;g ifjofrZr gksrk gSA 

	mnk-	10» (w/v) ;wfj;k foy;u ¾ ;wfj;k osQ 10g] foy;u osQ 	
100 mL esa mifLFkr gSA

	 	ijUrq 10g ;wfj;k ty osQ 90g esa mifLFkr ugha gSA
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lkaærk in (eksy dk iqujh{k.k)

	 1.	 0.25 M foy;u osQ 250 mL esa mifLFkr futZy Na2CO3 dh 
ek=kk gS

	 (a)	 225 g	 (b)	 66.25 g	 (c)	 6.0 g	 (d)	 6.625 g
	 2.	 2.0 eksyj foy;u rc çkIr gksrk gS tc 0.5 eksy foys; dks fuEu 

esa lsa fdles ?kksyk tkrk gS?
	 (a)	 250 mL foyk;d	 (b)	 250 g foyk;d
	 (c)	 250 mL foyk;d	 (d)	 1000 mL foyk;d
	 3.	 csathu esa ,d ;kSfxd osQ X eksyy foy;u esa foys; dk eksy 

çHkkt 0.2 osQ cjkcj gksrk gSA X dk eku gS
	 (a)	 14	 (b)	 3.2	 (c)	 4	 (d)	 2
	 4.	 ,d MslhyhVj foy;u esa 4.0 xzke NaOH gksrk gSA bldh 

eksyjrk gksxh
	 (a)	 4 M	 (b)	 2 M	 (c)	 1 M	 (d)	 1.5 M

gsujh dk fu;e vkSj ok"i nkc dh ewy ckrsa
	 5.	 293 K osQ rkieku ij ty esa xSlh; vkWDlhtu dh foys;rk 

dh x.kuk djsa tc O2 }kjk Mkyk x;k vkaf'kd nkc 1 bar gksA 	
(fn;k x;k gS% O2 osQ fy, KH, 34840 bar L mol–1)

	 (a)	 2.87 × 10–5
 mol/L	 (b)	 4 × 10–4

 mol/L
	 (c)	 2.87 × 10–4

 mol/L	 (d)	 5 × 10–4
 mol/L

	 6.	 300 K rkieku ij ty esa xSl dh foys;rk x g/cm3 gSA tc 
rkieku 400 K rd c<+ tkrk gS] rks xSl dh foys;rk

	 (a)	 c<+rk gS	 (b)	 ?kVrk gS

	 (c)	 leku jgrh gS 	 (d)	 1
x

2

	 7.	 ty dk ok"i nkc fuEu esa ls fdl ij fuHkZj djrk gS\

	 (a)	 ik=k dh lrg {ks=k	 (b)	 ik=k dk vk;ru

	 (c)	 rkieku 	 (d)	 mijksÙkQ lHkh

	 8.	 ,d crZu esa ukbVªkstu xSl vkSj ty ok"i 1 atm osQ oqQy nkc ij 
rjy ty osQ lkFk lkE;koLFkk esa gSaA tyok"i dk vkaf'kd nkc 
0.3 atm gSA leku rkieku ij bl crZu dk vk;ru ewy vk;ru 
osQ ,d frgkbZ rd de gks tkrk gS] rks fudk; dk oqQy nkc gS

	 (rjy ty }kjk O;kIr vk;ru dh mis{kk djsa)
	 (a)	 3.0 atm	 (b)	 1 atm
	 (c)	 3.33 atm	 (d)	 2.4 atm

rjy inkFkks± osQ feJ.k dk ok"i nkc

	 9.	 nks æo A vkSj B osQ foy;u osQ fy, ;g fl¼ gks x;k

	 	P = XA ( )0 0 0
A B BP P P .− +  foy;u gS

	 (a)	 vkn'kZ	 (b)	 vukn'kZ 

	 (c)	 v/Z&vkn'kZ	 (d)	 buesa ls dksbZ ugha

	 10.	 1 eksy n&gsIVsu (ok"i nkc = 92 mm Hg) dks 4 eksy n&vkWDVsu 
(ok"i nkc = 31 mm Hg) osQ lkFk feyk;k x;k] ftlosQ 	
ifj.kkeLo:i vkn'kZ foy;u dk ok"i nkc gS

	 (a)	 46.2 mm Hg	 (b)	 40.0 mm  Hg
	 (c)	 43.2 mm Hg	 (d)	 38.4 mm Hg

	 11.	 nks rjy inkFkZ A vkSj B ,d vkn'kZ foy;u cukrs gSa] 300 K 
ij 2 eksy A vkSj 3 eksy B okys foy;u dk ok"i nkc D;k gS\ 
¹fn;k x;k gS% 300 K ij] 'kq¼ rjy A dk ok"i nkc A(Pº )  = 
100 torr, 'kq¼ rjy B dk ok"i nkc B(Pº )  = 300 torr]

	 (a)	 200 torr 	 (b)	 140 torr
	 (c)	 180 torr	 (d)	 220 torr

	 12.	 'kq¼ csathu vkSj VkWywbu dk ok"i nkc Øe'k% 160 vkSj 60 torr 
gSA csathu vkSj VkWywbu osQ leeksyj foy;u osQ laidZ esa ok"i 
çkoLFkk esa VkWywbu dk eksy çHkkt gS

	 (a)	 0.50	 (b)	 0.60	 (c)	 0.27	 (d)	 0.73

vkn'kZ vkSj vukn'kZ foy;u osQ chp varj

	 13.	 fuEufyf•r esa ls dkSu lk ;qXe vkn'kZ foy;u ugha cusxk\
	 (a)	 CCl4 + SiCl4	 (b)	 H2O + C4H9OH
	 (c)	 C2H5Br + C2H5l	 (d)	 C6H14 + C7H16

	 14.	 vkn'kZ foy;u fdl xq.k dks n'kkZrk gS\

	 (a)	 ;g jkmYV osQ fu;e dk ikyu djrk gS
	 (b)	 ∆Hmix = 0
	 (c)	 ∆Vmix = 0

	 (d)	 mijksÙkQ lHkh

	 15.	 tc nks rjy inkFkZ A vkSj B dks feyk;k tkrk gS rks mudk 
DoFkukad mu nksuksa ls vf/d gks tkrk gSA bl foy;u dh çÑfr 
D;k gS\

	 (a)	 vkn'kZ foy;u

	 (b)	 /ukRed fopyu osQ lkFk vukn'kZ foy;u

	 (c)	 ½.kkRed fopyu osQ lkFk vukn'kZ foy;u

	 (d)	 lkekU; foy;u

	 16.	 fuEufyf•r esa ls fdldks NksM+dj lHkh vkn'kZ foy;u cukrs gSa\

	 (a)	 C2H5Br vkSj C2H5l	 (b)	 C6H5Cl vkSj C6H5Br

	 (c)	 C6H6 vkSj C6 H5CH3	 (d)	 C2H5l vkSj C2H5OH

	 17.	 nks æoksa osQ fLFkjDokFkh foy;u dk DoFkukad fdlh vU; æo osQ 
DoFkukad ls de gksrk gS tc ;g 

	 (a)	 jkmYV osQ fu;e ls ½.kkRed fopyu n'kkZrk gS
	 (b)	 jkmYV osQ fu;e ls dksbZ fopyu ugha n'kkZrk gS
	 (c)	 jkmYV osQ fu;e ls /ukRed fopyu n'kkZrk gS
	 (d)	 lar`Ir gS

çkjEHk (fo"k;okj)çkjEHk (fo"k;okj)
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çcyçcy  ( JEE MAIN ( JEE MAIN Lrjh; Lrjh; ))
	 1.	 36 xzke ty vkSj 46 xzke fXyljhu osQ foy;u esa C3H5(OH)3 

(fXyljhu) dk eksy çHkkt gS
	 (a)	 0.46	 (b)	 0.36	 (c)	 0.20	 (d)	 0.40

	 2.	 ;wfj;k osQ ,d tyh; foy;u esa 1500 cm3 foy;u esa 18 xzke 
;wfj;k gS] ftldk ?kuRo 1.052 xzke/cm3 gSA ;fn ;wfj;k dk 	
vkf.od Hkkj 60 gS] rks foy;u dh eksyyrk gS

	 (a)	 0.2	 (b)	 0.192	 (c)	 0.064	 (d)	 1.2
	 3.	 H2SO4 foy;u dh eksyjrk D;k gS ftldk ?kuRo 35°C ij 1.84 

g/cc gS vkSj blesa Hkkj osQ vuqlkj 98% gS\
	 (a)	 4.18 M	 (b)	 8.14 M	 (c)	 18.4 M	 (d)	 18 M

	 4.	 tc 5.0 xzke BaCl2 dks ty esa ?kksydj 106 xzke foy;u cuk;k 
tkrk gSA foy;u dh lkaærk gS

	 (a)	 2.5 ppm 	(b)	 5 ppm	 (c)	 5 M	 (d)	 5 gm L–1

	 5.	 ,d feJ.k esa 1 eksy ok"i'khy æo A (P°
A = 100 Hg) vkSj 3 

eksy ok"i'khy æo B (P°
B = 80 mm Hg) gSA ;fn foy;u vkn'kZ 

:i ls O;ogkj djrk gS] rks vklqr dk oqQy ok"i nkc gS
	 (a)	 80 mm Hg 	 (b)	 85.88 mm Hg
	 (c)	 90 mm Hg	 (d)	 92 mm Hg

	 6.	 vfLFkj ?kVdksa A vkSj B osQ feJ.k esa oqQy ok"i nkc (VkWj esa) 
P = 254 – 119 XA gS tgka XA feJ.k esa A dk eksy çHkkt  gSA 
blfy,] P°

A vkSj P°
B (VkWj esa) gSa

	 (a)	 254, 119	 (b)	 119, 254
	 (c)	 135, 254	 (d)	 119, 373

	 7.	 ;fn fn, x, foy;u dk ok"i nkc 120 VkWj gS rks ok"i çkoLFkk 
esa csathu (Pº

B = 150 VkWj) vkSj VkWywbu (Pº
T = 50 VkWj) osQ eksy 

çHkkt dk vuqikr D;k gS\
	 (a)	 7 : 1 	 (b)	 7 : 3	 (c)	 8 : 1	 (d)	 7 : 8

	 8.	 300 K ij 3 eksy A vkSj 2 eksy B okys ,d vkn'kZ foy;u 
dk ok"i nkc 600 VkWj gSA mlh rkieku ij] ;fn bl foy;u esa 	
1.5 eksy A vkSj 0.5 eksy C (vok"i'khy) feyk;k tkrk gS] rks 
foy;u dk ok"i nkc 30 VkWj rd c<+ tkrk gSA Pº

B dk eku D;k gS\

		  (a)	940 VkWj	 (b)	 405 VkWj
		  (c)	 90 VkWj	 (d)	 buesa ls dksbZ ugha

	 9.	 fLFkj rkieku ij] ΔS fuEufyf•r esa ls fdl çfØ;k osQ fy, 
vf/dre gksxk\

	 (a)	 'kq¼ foyk;d dk ok"ihdj.k

	 (b)	 vok"i'khy vkSj fo|qr~ vui?kVÔ foys; okys foy;u ls 
foyk;d dk ok"ihdj.k

	 (c)	 vok"i'khy ysfdu fo|qr~ vi?kVÔ foys; okys foy;u ls 
foyk;d dk ok"ihdj.k

	 (d)	 mijksÙkQ lHkh ekeyksa esa ,UVªkih ifjorZu leku gksxk

	 10.	 vkn'kZ foy;u osQ fy, fuEufyf•r esa ls dkSu lk 'kwU; ls de 
gS\

	 (a)	 ∆Hmix 	 (b)	 ∆Gmix

	 (c)	 ∆Vmix	 (d)	 ∆Smix

	 35.	 NaCl rFkk Na2SO4 osQ 0.1 M foy;u dk ijklj.k nkc gksxk
	 (a)	 leku
	 (b)	 NaCl foy;u dk ijklj.k nkc Na2SO4 foy;u ls vf/d 

gksxkA
	 (c)	 Na2SO4 foy;u dk ijklj.k nkc NaCl ls vf/d gksxkA
	 (d)	 Na2SO4 dk ijklj.k nkc NaCl foy;u ls de gksxkA

okUV gkWiQ dkjd

	 36.	 1 atm nkc ij fuEufyf•r esa ls fdldk fgekad mPpre gksxk\
	 (a)	 0.1 M NaCl	 (b)	 0.1 Na2SO4

	 (c)	 0.1 M BaCl2	 (d)	 0.1 M Xywdkst

	 37.	 çR;sd ekeys esa 10 xzke foys; okys fuEufyf•r tyh; foy;u 
esa ls fdldk DoFkukad mPpre gS\

	 (a)	 NaCl foy;u 	 (b)	 KCl foy;u 
	 (c)	 'kdZjk foy;u	 (d)	 Xywdkst foy;u

	 38.	 	Xywdkst] KNO3 vkSj AlCl3 osQ leeksyj foy;uksa osQ fgekad 
fcanq fuEu Øe esa gSa

	 (a)	 AlCl3 < KNO3 < Xywdkst
	 (b)	 Xywdkst < KNO3 < AlCl3

	 (c)	 Xywdkst < AlCl3 < KNO3

	 (d)	 AlCl3 < Xywdkst < KNO3

	 39.	 fdlh foys; A dk ,d eksy fdlh foyk;d osQ fn, x, vk;ru 
esa ?kqy tkrk gSA foys; dk laxq.ku nA �  An  osQ vuqlkj gksrk 
gSA ;fn x, A osQ laxq.ku dh dksfV gS] rks okUV gkWiQ dkjd (i) 
dks fdl çdkj O;ÙkQ fd;k tkrk gS

	 (a)	 i =1 – x	 (b)	 x
i 1

n
= +

	 (c)	 i = 

x
1 x

n
1

− +
	 (d)	 i = 1

	 40.	 fgekad fcanq esa voueu fof/ }kjk fu/kZfjr csathu esa csatksbd 
vEy dk vkf.od Hkkj fdlosQ vuq:i gksrk gS\

	 (a)	 csatksbd vEy dk vk;uhdj.k
	 (b)	 csatksbd vEy dk f}r;u
	 (c)	 csatksbd vEy dk f=kr;hdj.k
	 (d)	 csatksbd vEy dk foyk;d;kstu

	 41.	 100 g ty  esa 8.1 g HBr ;qÙkQ foy;u dk fgekad D;k gS] ;g 
ekurs gq, fd vEy 90% vk;fur gS\

	 	(ty osQ fy, Kf  = 1.86 K mol–1)
	 (a)	 0.85°C	 (b)	 – 3.53°C
	 (c)	 0°C	 (d)	 – 0.35°C
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	 44.	 20°C ij ,d foy;u 1.5 eksy csathu vkSj 3.5 eksy VkWywbu ls 
cuk gSA ;fn bl rkieku ij 'kq¼ csathu vkSj 'kq¼ VkWywbu dk 
ok"i nkc Øe'k% 74.7 VkWj vkSj 22.3 VkWj gS] rks foy;u dk 
oqQy ok"i nkc vkSj blosQ lkFk lkE;koLFkk (ok"i çkoLFkk esa) esa 
csathu dk eksy çHkkt Øe'k% gksxk

	 (a)	 38.0 VkWj vkSj 0.589	 (b)	 30.5 VkWj vkSj 0.389
	 (c)	 35.8 VkWj vkSj 0.280	 (d)	 35.0 VkWj vkSj 0.480

iw.kkZad çdkj dk ç'u

	 45.	 10°C ij] ;wfj;k foy;u dk ijklj.k nkc 500 mm Hg gSA 
foy;u dks ruq fd;k tkrk gS vkSj tc ijklj.k nkc 105.3 mm 
Hg ik;k tkrk gS] rks rkieku 25°C rd c<+k fn;k tkrk gSA ewy 
foy;u osQ lkFk fd, x, ruqdj.k dh lhek fu/kZfjr djsaA

	 46.	 foys; 'A' osQ rhu d.k csathu esa feydj Lih'kht (A)3 cukrs 
gSaA 0.25 eksyy foy;u osQ fgekad fcanq (°C esa) dh x.kuk djsaA 
foys; 'A' dh laxq.ku dh dksfV 0.80 ikbZ xbZ gSA csathu dk fgekad 
5.5°C gS vkSj bldk Øk;ksLdksfid fLFkjkad 5.12 K m–1 gSA

	 47.	 nks rjy inkFkZ A vkSj B esa ,d fuf'pr rkieku ij PA
0 : PB

0 
= 1 : 3 gSA ;fn XA : XB dk eksy çHkkt vuqikr = 1:3 gS] rks 
fdlh fn, x, rkieku ij foy;u osQ lkFk lkE;koLFkk esa ok"i 
esa A dk eksy çfr'kr _________ gSA

	 48.	 500 mL 6% (w/V) ;wfj;k foy;u dks 500 mL 18% (w/V) 
Xywdkst foy;u osQ lkFk feyk;k tkrk gS vkSj ty feykus osQ 
ckn feJ.k dh vafre ek=kk 2 L gks tkrh gSA 27°C ij vafre 
2 L foy;u dk ijklj.k nkc 5 yR gSA y dk eku gS [R → 
lkoZHkkSfed xSl fLFkjkad]

	 49.	 csathu (C6H6) dk eksyy fgekad voueu fLFkjkad 4.90 K 
kg mol–1 gSA lsysfu;e SeX çdkj osQ ,d cgqyd osQ :i esa 
fo|eku gSA tc 3.26 xzke lsysfu;e dks 226 xzke csathu esa 
?kksyk tkrk gS] rks çsf{kr fgekad fcanq 'kq¼ csathu dh rqyuk esa 
0.112°C de gksrk gSA X dk eku D;k gSA

	 	 (Se dk ijek.kq æO;eku = 78.8 mol–1)

	 50.	 ,d jsfM,Vj esa 10L ty Hkjk x;k ftlesa 2.5L esFkukWy (?kuRo = 
0.8 g.ml–1) feyk;k x;kA okgu dks ckgj ikdZ fd;k x;k gS tgka 
rkieku 0°C gSA rkieku 0.50°C @feuV dh leku nj ls ?kV jgk 
gSA fdl le; rd (feuV esa) dkj osQ jsfM,Vj dks dksbZ •rjk 
ugha gksxk\ Kf(ty) = 1.86 kg.mol–1.K. esFkukWy dks vok"i'khy 
ekusaA vafre mÙkj dks pkj ls xq.kk djsaA

	 51.	 24.6 yhVj 'kq"d N2 xSl dks 27°C vkSj 1 atm ij ,d rjy 
osQ Åij /hjs&/hjs çokfgr fd;k tkrk gSA rjy osQ ok"i osQ lkFk 
xSl dh lar`fIr osQ dkj.k ckgj vkus okys xSlh; uewus dk nkc 
c<+ tkrk gSA ;fn fudyus okys xSlh; uewus esa N2 xSl vkSj rjy 
ok"i dk æO;eku vuqikr 25 : 4 gS vkSj 27°C ij rjy dk ok"i 
nkc 0.04 atm gS] rks rjy dk eksyj æO;eku (gm/mol) gSA

	 52.	 27°C ij CaCl2 tyh; foy;u dk ijklj.k nkc 16 atm vkSj 
?kuRo 1.2 gm/ml gSA bl foy;u dk fgekad voueu (°C esa) D;k 
gS\ ¹ty dk Kf = 1.8 K Kg mol–1, R = 0.08 atm L/mol–K] 
(vafre mÙkj dks 100 ls xq.kk djsa)

	 53.	 Ag3PO4 osQ lar`Ir tyh; foy;u dh foys;rk (eksy@yhVj esa) 
dh x.kuk djsa ;fn foy;u dk ok"i nkc 373 K ij 750 VkWj 
gks tkrk gSA (vafre mÙkj dks 54 ls xq.kk djsa)

ijhf{krijhf{kr (JEE ADVANCED  (JEE ADVANCED Lrjh;)Lrjh;)

,dy lgh çdkj osQ ç'u
	 1.	 vok"i'khy foys; (tks fo;ksftr ugha gksrk) dh ,d cgqr NksVh 

ek=kk 56.8 cm3 csathu (?kuRo 0.889 g cm–3) esa ?kksyh tkrh gSA 
dejs osQ rkieku ij] bl foy;u dk ok"i nkc 100 mm Hg gS 
tcfd csathu dk ok"i nkc 102 mm Hg gSA ;fn bl foy;u  
dk fgekad rkieku csathu dh rqyuk esa 1.3 fMxzh de gS] rks 
csathu osQ eksyy fgekad voueu fLFkjkad dk eku D;k gS\

	 (a)	 5.07 fMxzh@eksyy
	 (b)	 1.3 fMxzh@eksyy
	 (c)	 3.9 fMxzh@eksyy
	 (d)	 4.97 fMxzh@eksyy
	 2.	 fuEufyf•r tkudkjh dk mi;ksx djosQ 1560 xzke csathu vkSj 

1125 xzke Dyksjkscsathu ;qÙkQ feJ.k dk DoFkukad fu/kZfjr djsa] 
tc cká nkc 1000 VkWj gSA eku ysa fd foy;u vkn'kZ gSA

	     fn;k x;k gS% csathu dk eksyj æO;eku = 78

	     Dyksjkscsathu dk eksyj æO;eku = 112.5

rki (0°C)
csathu dk ok"i nkc 

(VkWj)
Dyksjkscsathu dk ok"i 

nkc (VkWj)

80 750 120

90 1000 200

100 1350 300

110 1800 400

120 2200 540

	 (a)	 120 °C	 (b)	 110 °C
	 (c)	 100 °C	 (d)	 90 °C

	 3.	 rjy A vkSj B çR;sd osQ 10 eksy okys vkn'kZ f}vk/kjh 	

rjy feJ.k ij nkc lerkih; /hjs&/hjs de gks tkrk gSA ;fn 

PA° = 200 mm Hg vkSj PB° = 100 mm Hg gS] rks og nkc Kkr 
dhft, ftl ij vk/k rjy ok"i esa ifjofrZr gks tkrk gSA

	 (a)	 150 mm Hg	 (b)	 166.5 mm Hg
	 (c)	 133 mm Hg	 (d)	 141.4 mm Hg
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fiNys o"kks± osQ iz'u
	 1.	 ;fn inkFkZ 'A', 'B' vkSj 'C' ds feJ.k ds foy;u esa ?kqyrk gS] 

ftuds eksyksa dh la[;k Øe'k% nA, nB vkSj nC gS] rks foy;u esa 

C dk eksy çHkkt gS%� [30 Jan, 2024 (Shift-II)]

	 (a)	 C

A B C

n

n n n× ×
	 (b)	 C

A B C

n

n n n+ +

	 (c)	 C

A B C

n

n n n− −
	 (d)	 B

A B

n

n n+

	 2.	 NaOH ds 'x' M foy;u ('x' eksyj) dk ?kuRo 1.12 g mL–1 
gS] tcfd eksyyrk esa foy;u dh lkaærk 3 m (3 eksyy) gSA 	
rc x gS 

	 	(fn;k x;k gS% NaOH dk eksyj æO;eku 40 g/mol gS)�
� [06 April, 2024 (Shift-I)]

	 (a)	 3.5	 (b)	 3.0
	 (c)	 3.8	 (d)	 2.8

	 3.	 jkmYV ds fu;e ls ½.kkRed fopyu n'kkZus okys nks feJ.kh; 

æoksa ds foy;u esa gksxk%� [27 Jan, 2024 (Shift-I)]

	 (a)	 ok"i nkc esa o`f¼] DoFkukad esa o`f¼

	 (b)	 ok"i nkc esa o`f¼] DoFkukad esa deh

	 (c)	 ok"i nkc esa deh] DoFkukad esa deh

	 (d)	 ok"i nkc esa deh] DoFkukad esa o`f¼

	 4.	 fuEu esa ls fgekad esa mPpre voueu@fuEure fgekad okyk 

foy;u gS� [30 Jan, 2024 (Shift-II)]

	 (a)	 180 g ,flfVd vEy ty esa ?kqyk gqvk

	 (b)	 180 g ,flfVd vEy csathu esa ?kqyk gqvk

	 (c)	 180 g csatksbd vEy csathu esa ?kqyk gqvk

	 (d)	 180 g Xywdkst ty esa ?kqyk gqvk

	 5.	25°C ij Xywdksl ds tyh; foy;u 30% (w/v) dk ok"i nkc gS% 
_______ mm Hg

	 	 [fn;k x;k gS% Xywdksl ds tyh; foy;u 30% (w/v) dk ?kuRo 
1.2 g cm–3 rFkk 'kq¼ ty dk ok"i nkc 24 mm Hg gS]

	 	(Xywdksl dk eksyj nzO;eku 180 g mol–1)]�
� [JEE Advanced 2023 (Shift-II)]

	 6.	 fdlh nqcZy eksukscsfld vEy ds tyh; foy;u ds fo;kstu dk 
izHkkt 0.3 ik;k x;k rks çsf{kr fgekad visf{kr@lS¼kafrd fgekad ls 
_______% mPp gksxkA (fudVre iw.kkZad esa)�
� [JEE Advanced 2023 (Shift-II)]

	 7.	nkc 2.2 bar ij gkbMªkstu rFkk vkWDlhtu ds ,d feJ.k esa nzO;eku 
ls 40» gkbMªkstu gSA gkbMªkstu dk vkaf'kd nkc gS _______ barA 
(fudVre iw.kkZad esa)� [JEE Main 2022 (Shift-V)]

	 8.	0.5 M ukbfVªd vEy ds 800 mL dks ,d chdj esa xeZ fd;kA tc 
bldk vk;ru vk/k gks x;k vkSj 11.5 g ukbfVªd vEy okf"io`Qr 
gks x;k rc cps ukbfVªd vEy ds foy;u dh eksyjrk 1 × 10–2 M 
dk eku gS _______A (fudVre iw.kkZad esa)

	 	(ukbfVªd vEy dh eksyj nzO;eku 63 g mol–1 gS)�
� [JEE Main 2022 (Shift-V)]

	 9.	nks fHkUu foyk;dksa A rFkk B ftuds DoFkukad mUUk;u fLFkjkad dk 
vuqikr 1 : 8 gS] esa ls çR;sd ds 200 g esa vok"i'khy rFkk fo|qr 
vuki?kVÔ foys; ds 2 g dks ?kksyus ij] A rFkk B esa cus foy;uksa 

ds DoFkukad Åu;u dk vuqikr ( : )
x x y
y

 gS] rks y dk eku gS 

_______A (fudVre iw.kkZad esa) [JEE Main 2022 (Shift-IV)]

	 10.	uhps nks dFku fn, gSaA ,d ij vfHkdFku (A) rFkk nwljs ij dkj.k 
(R) dk yscy gSA

	 	vfHkdFku (A)% 10°C ij 5 M KCl foy;u (ijekf.od nzO;eku% 
K rFkk Cl Øe'k% 39 rFkk 35.5 g mol–1) dk ?kuRo 'x' g ml–1 gSA 
foy;u dks –21°C rd BaM+k djus ij mldh eksyyrk vifjofrZr 
jgsxhA

	 	dkj.k (R)% foy;u dh eksyyrk rki ds lkFk ifjofrZr ugha gksrh 
gS] D;ksafd nzO;eku rki ls vçHkkfor jgrh gSA

	 	mijksÙkQ dFkuksa ds fy, uhps fn, x, fodYiksa esa ls lgh mÙkj 
pqfu,A� [JEE Main 2022 (Shift-IV)]

	 (a)	 (A) rFkk (R) nksuksa lR; gSa vkSj (R) lgh O;k[;k gS (A) dhA

	 (b)	 (A) rFkk (R) nksuksa lR; gSa ijUrq (R) lgh O;k[;k ugha gS (A) 
dhA

	 (c)	 (A) lR; gS ysfdu (R) vlR; gSA

	 (d)	 (A) vlR; gS ysfdu (R) lR; gSA

	 11.	iksVSf'k;e DyksjkbM dk 0.5 çfr'kr foy;u – 0.24°C ij te 
tkrk gSA iksVSf'k;e DyksjkbM dk fo;kstu çfr'kr gS _______A 
(fudVre iw.kkZad)

	 	(ty ds fy, eksyy voueu fLFkjkad gS% 1.80 K kg mol–1 ,oa 
KCl dk eksyj æO;eku gS% 74.6 g mol–1)�
� [JEE Main 2022 (Shift-III)]

	 12.	O;kolkf;d :i esa fcdus okyk lkUæ HCl æO;eku ls 35% HCl 
gksrk gSA ;fn bl O;kikfjd vEy dk ?kuRo 1.46 g/ml gS] rks bl 
foy;u dh eksyjrk gS%� [JEE Main 2022 (Shift-III)]

	 	(ijek.kq æO;eku Cl = 35.5 amu, H = 1 amu)
	 (a)	10.2 M	 (b)	12.5 M
	 (c)	14.0 M	 (d)	18.2 M



foy;u 25

	 13.	vok"i'khy foys;ksa X ,oa Y ds 1 g dks 1 kg ty esa ?kksydj nks 
foy;u de'k% A ,oa B cuk, x,A A ,oa B ds fgekadksa esa voueu 
dk vuqikr 1 : 4 ik;k x;kA X ,oa Y ds eksyj æO;ekuksa dk vuqikr 
gS%� [JEE Main 2022 (Shift-II)]

	 (a)	 1 : 4	 (b)	 1 : 0.25
	 (c)	 1 : 0.20	 (d)	 1 : 5

	 14.	300 K ij jÙkQ dk ijklj.k nkc 7.47 bar gksrk gSA fdlh jksxh 
dks Xywdksl dk f'kjkH;arj var% {ksi.k djus ds fy, bls jÙkQ ds 
leijklkjh gksuk pkfg,A Xywdksl foy;u dh gL–1 esa lkUærk gS 
_______A

	 	(Xywdksl dk eksyj æO;eku = 180 g mol–1, R = 0.083 L bar K–1 
mol–1) (fudVre iw.kkZad esa)� [JEE Main 2022 (Shift-I)]

	 15.	,d foyk;d esa] ,d vEy HA dk 50» f}r;u gksrk gS 'ks"k fo;ksftr 
jgrk gSA vEy ds fy, okV gkWiQ xq.kd gS _______ × 10–2A (fudVre 
iw.kkZad esa)� [JEE Main 2021 (Shift-V)]

	 16.	12-2 g csUtksbd vEy dks 100 g ty esa ?kksyus ij foy;u dk 
fgekad –0.93 °C ik;k x;k gS (Kf(H2O) = 1.86 Kg mol–1)A 
csUtksbd vEy ds laxqf.kr v.kqvksa dh la[;k gS (100» laxq.ku 
eku yhft,) _______A� [JEE Main 2021 (Shift-IV)]

	 17.	70.0 mg Na+ çfr mL ds ,d 50 mL tyh; foy;u dks cukus 
ds fy, NaNO3 dh ftruh ek=kk ysuh i<+sxh og gS ______ gA 
(fudVre iw.kkZad rd)� [JEE Main 2021 (Shift-IV)]

	 	¹fn;k gS% ijek.kq Hkkj g mol–1 esa] Na : 23 ; N : 14 ; O : 16º

	 18.	ty esa AB2 dk 10» fo;kstu A2+ rFkk B– esa gksrk gSA 10-0 eksyy 
AB2 ds tyh; foy;u dk DoFkukad gksxk _______ °CA (fudVre 
iw.kkZad esa)� [JEE Main 2021 (Shift-III)]

	 	¹fn;k gS% ty dk eksyy mUu;u fLFkjkad Kb = 0.5 K kg mol–1, 
ty dk DoFkukad = 100°C]  

	 19.	SO2(g) ds 224 mL dks 298 K vkSj 1 atm ij 0.1 M NaOH foy;u 
ds 100 mL esa çokfgr fd;k x;kA mRiUu vok"i'khy foys; dks 	
36 g ty esa ?kksy fy;kA foy;u ds ok"i nkc dk voueu (foy;u 
dks ruq ekudj) x × 10–2 mm Hg gSA x dk eku gS _______A 
(iw.kkZad mÙkj)� [JEE Main 2021 (Shift-II)]

	 	 (P°(H2O) = 24 mm Hg)

	 20.	500 mL ty eas 9.45 g ClCH2COOH feykus ij bldk fgekad 
0.5 °C fxj tkrk gSA ClCH2COOH dk fo;kstu fLFkjkad x × 10–3 
gSA x dk eku gS _______A (iw.kk±d mÙkj)

	 	 [Kf(H2O) = 1.86 K kg mol–1] � [JEE Main 2021 (Shift-I)]

la[;kRed çdkj ds ç'u (,d n'keyo LFkku rd mÙkj)

	 1.	�,d u, la'ysf"kr dkcZfud ;kSfxd dk v.kqHkkj lerkih 
vklou dh fof/ }kjk fu/kZfjr fd;k x;k FkkA bl çfØ;k esa 
nks foy;uksa dks] çR;sd dks ,d •qyh va'kkafdr 'kh'kh esa] ,d 
can d{k esa ,d nwljs ds cxy esa j•k tkrk gSA ,d foy;u 
esa u, ;kSfxd dk 9-3 mg gS] nwljs esa ,tkscsathu dk 13-2 mg 	
(MW = 182) gSA nksuksa dks ,d gh foyk;d ds va'kksa esa ?kksyk 
x;k FkkA lkE;koLFkk ds 3 fnuksa dh vof/ ds nkSjku] foyk;d 
dks ,d 'kh'kh ls nwljh 'kh'kh esa rc rd vklfor fd;k tkrk 
jgk tc rd fd nksuksa 'khf'k;ksa esa foyk;d dk leku vkaf'kd 
nkc ugha gks x;kA bl fcanq ij foyk;d dk vklou jksd fn;k 
x;kA nksuksa esa ls dksbZ Hkh foys; vklfor ugha gqvkA lkE;koLFkk 
ij nks foy;uksa dh ek=kk dks rc 'khf'k;ksa ds va'kkadu fpÉksa ij 
i<+k x;kA u, ;kSfxd ;qDr foy;u us 17-2 ml xzg.k fd;k rFkk 
,tkscsathu foy;u us 1-02 ml xzg.k fd;kA u, ;kSfxd dk vkf.
od Hkkj (g/mol esa) D;k gS\ foy;u esa foyk;d dk æO;eku 
foy;u ds vk;ru ds lekuqikrh ekuk tk ldrk gSA 

	 2.	 I2 ds tyh; lar`Ir foy;u dk fgekad &0-0024°C gSA fuEu 
lkE;koLFkk ds dkj.k foy;u esa blls vf/d KI ?kqy ldrk gS% 

	 	 ( ) ( ) ( )2 3I aq I aq I aq− −+ �

	 	0-1 M KI foy;u 12-5 g/L I2 dks ?kksyrk gSA 

	 (a)	mijksDr lkE;koLFkk ds fy, lkE;koLFkk fLFkjkad KC dh x.kuk djsaA 
	 (b)	ifj.kkeh foy;u ds fgekad (K esa) dh Hkh x.kuk djsaA eksyjrk 

dks eksyyrk ds cjkcj eku ysa vkSj ;g Hkh eku ysa fd lHkh lar`Ir 
foy;uksa esa I2 dh lkaærk leku gSA

	 	¹ty ds fy, Kf = 1.86 K kg mol–1º

la[;kRed çdkj ds ç'u
	 3.	vok"i'khy foys; A vkSj B ds nks foy;u rS;kj fd, x, gSaA
	 	�eksyj æO;eku vuqikr] MA/MB = 1/3 gSaA nksuksa dks ty esa Hkkj ds 

fglkc ls 5» foy;u ds :i esa rS;kj fd;k tkrk gSA foy;uksa ds 
fgekad voueu] (ΔTf)A/(ΔTf)B ds vuqikr dh x.kuk djsaA ;fn nks 
foy;uksa dks feykdj nks u, foy;u S1 vkSj S2 rS;kj fd, tkrs gSa] 
rFkk feJ.k vuqikr Øe'k% S1 vkSj S2 ds fy, vk;ru ds fglkc 

ls 2 % 3 vkSj 3 % 2 gS] rks 
( )
( )

1

2

f S

f S

T

T

∆

∆
 dk eku D;k gksxk\

	 � (mÙkj nks n'keyo LFkku rd nsa)
	 4.	 (a)  �,d fo'ks"k rkieku ij çfr bdkbZ vk;ru esa vk;ksMhu dh 

?kqyu'khyrk ty dh rqyuk esa bZFkj esa 200 xquk vf/d gSA 
;fn 30 ml vk;ru okys vk;ksMhu ds tyh; foy;u esa 2-0 
mg vk;ksMhu gks] mls 30 ml bZFkj ds lkFk fgyk;k tk, vkSj 
bZFkj dks vyx gksus fn;k tk,] rks ty dh ijr esa vk;ksMhu 
(mg esa) dh fdruh ek=kk cph jgsxh\ 

� (mÙkj rhu n'keyo LFkku rd nsa) 

PW PW pSysatlZpSysatlZ
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