Ke-

1.

(a) Using energy conservation

1 2)_Gm® K@ _
(2)(21‘1‘111) 4r +4r_

\/L (KQZ — sz)
4mr

c
I

40
in steady state
i=25/5=05A
Ve =4x0.5
V.=2V
charge
Q= CV,
=5x%x2
= 10pC
(b) == 2=

Rap  Rpp

€AP+€PB = 50 ...............

Rap _ fap _
Rpg  ¥pp

3
'FAP =§X50= 30 cm
(b) Ue, = 75%U,,

3
Q%=ZQ%

3
2

3RT
(C) Vims = ™

vrmst = Vrmst
T02 =273+4+47=320K

3RTo,  [3RTy,
Mo, My,

T2 _ THZ
Mo, My,
320 Ty,

32 2

Ty, = 20K
Ty, = —253°C

(b) L=m. Vrel ry

5
= 1000 x (36 xl—g) % 10

= 10° kg m?/s
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Gm? = KQ?

2r
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11.

12.

13.

. (¢) Angular fringe width = =
10.

aT m M lﬂ
v ooV
mg Mg

Mg—-T,=Ma ... @)

T,—-mg=ma ... (i1)

(T, —T)r = 1% ............. (iii)
() + (ii) + (iii)
M-m)g= (M+m+l)a

r2

2
HereI=Mr2+@x2

—<1+2)M 2
= § r

5
= gMI‘Z

(M—m)g=[M+m+5TM]a

__ (M—mjg
[M +m+ STM]
() w = 176rad/sec

o 176
fk =
_ 176

=— X
2n 2 X 22 1
=—x
44

7

=4x7=28Hz
So frequency of oscillator
fi

E: 14 Hz

A
d

(d) For maximum power drawn across load Resistance Ry .4
R=r

(d) L =52.01+153.2 +0.123

= 205.333

= 205.3

(b) vo = =—E(p5 — pr)

_Zng( )
n_9vo PB — PL

An  2Ar Avy

n r Vo

2T
(a)h—g

1
h o —
r

Ifry >r,= h, >hy
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= Rintemal
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15.

16.

17.

18.

19.

21 Jan 2026 (Evening Shift)

Ve = 5m/s
=10 m/s

v BR

)
=
e
=

Minimum time :

o200
min — 10
For round trip = 40sec.

Displacement along river bank = 40 X 5 = 200 m

= 20sec

@ S =

x?2+2Rx—2R? =0

x=(3-1R

(c)Angular momentum L = %
2L

nET

Energy E = —%.zz

Eo
E = —— = —0.04E,
n?=25n=>5

(b)

By = Bap + Bpg + Bgcp
_ Mol Mol Mo,
4mr  4mr 2r

:Ei_EA
2mr 2r
=Bl g i
—Zm‘(.l )1

Hol a
=—ﬁ(’ﬂ?—1)l
(d)

“J,J_N
N
«— 1IN
m

N = mw?r,mg = pN
U X mw’r = mg

&

ur

@ x(t)=t>+t+1
v(t) = 2t+ 1

w =
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Ke-

a(t) =2

F=4N.

Displacement = x(3) — x(2)
=13-7=6M

W=FS=4x6=24]

For grazing emergence
1
sinr, = —
By Snell's Law at incident surface
1
1 X — = +/2sinr
\/7 1
r; = 30
I‘1 + rz = A
A=75
75+ 45+ 6 = 180°
0 =60°
21. (1800) A
jc = oE
E = Eysin(wt — kx)
jc = oEpsin(wt — kx)

> —=—Xgg——
la=q =3 50
= g7 X Eqwcos(wt — kx)
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G)max = E0EQ®  wveeveeereiieinans (ii)

(/i)
(jc)max _ GEO o

: = =
(]d)max 80(’0]5:0 oW
10 X 4 x 9 x 10°

21 x 100 x 106
= 1800

22. (5) We know :
Terminal velocity o (radius )?

2
= (3)

(vp), = (Vz)l =5 cm/sec
h
23. (10) A = mav
6.6 X 10734

T V2x18x10-% x 1.21
A=100"m=10%x10"2m
a=10

-1)t.D
24. (14) ygip = L=
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25.

26.

27.

28.

5 (=1 x20x107°x1
2091077 = 0.4 x 1073
(n—1)=04

u= 14

=2 =14,a=14

10 o
(350) w = 100 ] = nRAT for isobaric process.

f
Q = nC,AT = (E + 1) nRAT
= Z.(100) = 350 Joule.

(d) AE = 13.672 (ni% - %)
Series n; n,
(A) Paschen (1% line) | 3 4
(B) Balmer (2™ line) | 2 4
rd
© IF;ise(;hen (3 3 6
(D) Bracket (4" line) | 4 8

So correct ascending order of energy of above lines is :
D<A<C<B

(b)
) )\ & NN\A

(11) Chain isomer

(B)/>& \=\

(1) Streoisomers

N & CH-CH-O-CH-CH,

& CH; — CH, — 0 — CH, — CH,4
(V) Functional isomers

(D)/\/&/\/

(1V) Positional isomers

(©)

%7 JEE MAINS PYQs




29.

30.

31.

32.
33.

34.

35.

21 Jan 2026 (Evening Shift)

NO

N 2
Br, /Fe Sn + HCI
Br Br
NH,
‘ Br.
Br,/ H,0 Br NaNoO,
HC1
Br
Br
Br
CuBr Br Br
A
Br
Br

Number of Br atom in major product (P) =5
(a) MnO, + 4HCl —» MnCl, + Cl, + 2H,0
8.7

— EXcess

87

= 0.1 mole 0.1 mole

Wt. of Cl, obtained=0.1x71=71¢g

n X2%31
(a) % of P = —2&2P2077777" 100
W(unknown compound)
1.79

_ (35 ><12 x 31) .

=49.99% =~ 50%

(a) C(s) + 2H2(g) = CHy4(g)

—x = (AHg, of carbon) + 2 x (B.E. of H— H)
—4 x (B.E.of C—H)
—x=y+2z—4(B.E.of C—H)

+2Z+X

B.E.ofC—H:yT
(d)
(b) Ag - Bg + Cg
1 - -
1P P P
Ptota1=1+P
1.5=1+P
P=05

1 1

K=T00"05

_ 0693

100
=6.9x 1073 min~?!
(b) This is Sy 1 reaction.
Rate of Sy1 reaction o stability of carbocation
(b) Correct order of size is Mg > Al > Mg?* > AlI3*
Atomic size depends mainly upon Z ¢..iive and shell number.

%7 JEE MAINS PYQs

Generally on moving down the group electron affinity decreases and on moving across the period electron affinity

increase.

In the periodic table Cl has maximum electron affinity. Halogen has higher electron affinity than Chalcogen.




[I GP 21 Jan 2026 (Evening Shift) ?_ JEE MAINS PYQs

36.

37.

38.

39.

40.

41.

42.
43.

44,

C1>Br>S>0
(c) Activation energy for enzyme catalysed hydrolysis of sucrose is lower than that of acid catalysed hydrolysis.

During denaturation secondary and tertiary structures of a protein are destroyed but primary structure remains
intact.
(d) Stability order of anion

0]

|
Clo, > CH;-C-0 > Ph-O > OH

and nucleophlicity order reverse of stability of anion
i

OH >Ph-O >CH;-C-0 >ClO,~
(@)[Mn(H,0)4]?*t = CFSE value is zero because of d° configuraiton with WFL in coordination number 6
[Cr(H,0)]**.
[Cr(H,0)¢]?" = CFSE value is —0.6A, because of d* configuraiton with WFL in coordination number 6.
For : K3[Fe(CN)¢], = /1(1 + 2) = V3 B.M.
For : Nay[Fe(CN)¢], u = VO B.M.
(b) C—H(A) 107pm
C=N(D) 116pm
C-O(B) 143 pm
C=0(C)121pm

Cl

)*\/
@ 2-Chlorobutane is optically active and chiral molecule

Molecular formula = C,HqCl
Molar mass = 48 + 9 + 35.5 = 92.5

48
1) | = 0,
%0C 925 X 100 = 51.89%

(b)Mn,0-: Mn in +7 oxidation state.

Mn Mn=
O¢¢g \\Yy//y) O

(b) E2,;; remain constant with time.
()
COOH

0
O X
Br

Two chiral centre and due to presence of -COOH compound dissolves in NaHCO;.

sp’

N
J”\c=c=o
spp Vv, ¥

sp° Sp

(a) Statement-I :
Bond energy order is Cl, > Br, > F, > 1,
Bond energy increases with increase in bond order.
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45.

46.

47.

48.

49.

Statement-11
Correct order of covalent character
According to the Fajan's rule, higher the charge on cation, greater is the covalent character.

PbCl, < PbCly,

UF¢ > UF,,

SnCl, > SnCl,

(b) 4NaCl + K,Cr,0, + 6H,S0, — 2KHSO, + 2Cr0,Cl, + 4NaHSO, + 3H,0

(Chromyl chloride)
In Chromyl chloride Cr is in +6 oxidation state.
(100) HoX = H* + HX™
01 —-xx+yx—y
X+ X —
25x1078 = EANGE=y)

0.1—-x
HX = HY + X2~
X—yx+yy

X +
1% 10-13 = x+y)(¥)
X—y

Approximate : K, > K,, = Sox > y.
X+y=XX—y=X
10713 =27

X
y=10"13
[X*7]=107"3
[X?7] =100 x 10715
(15) m = iCRT
12 =2 x Cx 0.08 x 300
12=2xCx24

1
C= 1 mole/L
then strength of NaCl solution
1
=-x585g/L
2 g/

= 14.625 g/L
=15g/L

(3)ATb =i><Kb><m
05=ixXxmx5

) 0.5 o1
Xm=—=0.

1 m 5

) 15
Xa=-——

H 2= 1000

(where a = moles of solute)

Now,

P, — PS . . a
OPO = 1Xsoltot =1X W

a-+ m

(A _15/1000 30 __ . o, .
Y1277 12 1000 -
(7) V3* = (Ar),43 d?
Ti%* = (Ar),43 d?
Ni2* = (Ar),53 d®
Fe?* = (Ar),43 d®
Co?* = (Ar),g3 d”’
Only for Fe?* and Co?*p is more than 3.0 B.M.
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50.

51.

52.

53.

Fe’ 3d° ML [1] n=4,u>3
co' 3d" FUAUA] n=3, u>3

~ Number of unpaired electrons =4 +3 =7
(200) EOX_ — El(\),l+ + 0.0591 logK

s
MX(s) v n P
M

0.059
=079+

=0.79 - 0.59
=0.20V =200mV

() X(x +2) + (x+ 2)(x+4) + . +(x+ 20— 2)(x + 2n) = =

log10~10

8n
= Yo (x+2r—2)(x+2r) = 3

8n
nx? +2xyL, 2r— 1) + 430 r(r—1) = =

4n(n*-1) 8n _ 0

2 2
+2x-n%+
nx X-n 3 3

2 _
=>4n2—4<4(n 1)—§>=4

3 3
=n2—4—nz——3
3
>n’=9
>n=3

(@) g(x) = f((tanx — 1)2 +a —1)

g'(x) = f'((tanx — 1)% + a — 1) - 2(tanx — 1)sec?x
wf'a—1)=0andf"”"(x) >0
~f'((tanx—1)%?+a—-1)>0

g'x)>0if (tanx—1) >0

g is increasing in x € GE)
gx)<0iftanx—1<0

g is decreasing in x € (O, g)

(d) £'(x) = 3x% + 2xf"(1) + 2f"(2)

£ (x) = 6x + 2f'(1)

£7(2) = 12 + 2f'(1)

s (%) = 3x2 + 2xf'(1) + 2(12 + 2f'(1))
f'(x) = 3x% + 2(x + 2)f'(1) + 24

Putting, x =1

£'(1) = 3 + 6'(1) + 24

7
=5f'(1) =27 > f'(1) = ——

72 —12+2(_27)—12 4_¢
~@)= 5/ 5 5
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- f'(x) = 3x? —5—4x+E
5 5
o 12117
“F(5) =755+ —=—
54. (d) ax + 4y — /7 = 0 touches 3x? + 4y? = 1
o2 =a%m?+ b2
7 1 o
E=§XE+Z:>(X:3,—3
Tangent is 3x + 4y — V7 = 0
Let the point of contact is P(x;y,)

~ Tangent is 3xx; +4yy; =1

3% 4yp 1 'P(l 1)
3 4 7 T \J7'V7
L 3.1
€= 4- 2
M' 3 oM
AN
I E =
PS = e(PM)
E-5)
=e|l———
e 7
_1(2 1)_1 1
2\W3 V7 VB 27
pg’ (PM) 1(a+1) 1(1+2)
=e = —| - _— = = — -
o, eV 2\
__+_
V3 2V7
55. ()
P(3t%, 6t)

(0] \ A

—t
Mpp = >
Equation of AP is

—t

y—6t=7(x— 3t2)
Puty =0 = x = 12 + 3t?
= A(12 + 3t%,0)
Let centroid of A OPA be G(h, k)
=3h=0+3t2+ 12+ 3t?
3k=0+6t+0

k
=>t=§,h:2t2+4
2
>h=2—+4

4_+

= Locus of (h,Kk) is
y?2=2x—8
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56.

o7.

(b) y? = 16x

4y A(16.16)

v

B

-+ parameter of point Aist = 2
= Parameter of point Bist = —%
= Coordinates of B is (1, —4)
Case 1:

- 5 2 Y
A(16,106) P(a, B) B(1.-4)
_5+32 37
7 7
_ —20+32 12
p=———=7
>a+B=7
Case 2:

[0

A(16. 16) P(a, B) B(1.-4)
2+80 —8+80
== B==
a+f3=22
So minimum valueof a + B =7
(d)Equation line is: 22 =¥=2 = 222 =),
~ General point R on lineisR(A— 3,1+ 5,1 + 2)

11 1
P(-2,r,1)

- AL

A R line
PR=(A—1L,A+5-1,A+1)
Now PR -d = 0
SA-DI+A+5-D1+A+1D1=0
=>3A—-r+5=0

r—>5
A=
-R—<r_5 3r_5+5r_5+2)
"t TU3 73 "3
R_(r—14 r+ 10 r+1)
- 3 7 3 ' 3
Now

PR 14 PR)? 14
= —_— [ —
3 (PR) 3

2

(r—14+2)2+<r+10 ) +<r+1 1)2 14
= — — = —
3 2 ; ' 2 3 3
r—38 10 — 2r r—2 14
:>( ) +( ) +( ) _

9 9 9 3
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58.

59.

60.

61.

= (r? — 16r + 64) + (100 + 4r%> — 40r) + (r> —4r+ 4) = 42
= 6r’—60r+126=0

=r2—10r+21=0

=>r=37

sum of possible value of ris = 10

X722 _y-6 _z77
() Ly: -3 2 4

Point Con Ly: (—3A; + 2,22, + 6,47, + 7)
x—4 y—3 z-5
LZ: = =

2 1 3
Dr's of line L :
22, +30+2 A —20—3 3 — 4N -2
3 -3 - 5 - 16
Al = _3,)\2 =2
C(11,0,-5)
D (8,5, 11)
|CD|? = 3% 4+ 5% + 162 = 290
(ra<1<p
f(1) <0
=>1+2a+3a+10)<0
=5a+11<0
< —11
475
E( —11)
a -
(c)
X 0 1 2 3
2a+1 | 8a—1 | 4a+1
p(x) b
30 30 30

0> = ) xpx) = 2
ST .
—0+1<8a_1)+4(4a+1)+9b
N 30 30

24a+270b+3

30 B

24a + 270b = 57
8a+90b = 19....(1)

Also
xp(@)=1
2a+1+83—1+4a+1+b_1

30 30 30 B
14a+30b=29 ................ )
Solving (1) & (2)

2, b=, 2= 60

a = ] _3 Ib_

(@)
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62.

63.

64.

65.

D(0,4)

7
0.De ///

0 A2 (2.0)

Requiredarea=§x8—%x%x1
16 1 61 «

T3 4 12 B
>a+p=73

()22 =23 =2 . 30 1
2a; 2a, 2a3 T 2a9 2

~ aq,ay,as,.,aqp are in G.P. with common ratio v/2.
o, a2 -1)
i=19 — \/E— 1 -

=a; =2(V2-1)

(d) |x? —10] <6

-6<x*2-10<6

4<x*<16

A =[-4,-2] U [2,4]

[x—2]>1

B = (—o,1) U (3,)

AUB = (—00,1) U [2, )

ANB=[-4,-2]U (34]

A—-B=[23]

B—A=(—00,—4)U (-2,1) U (4, )

(c) Here A™ = [anj G ]

—2n+1
31 —60]
15 -29

15 12 -11
= A +B—[2 11

Now (A5 + B) [;] - [8]

=[; Znlbl=1ld

62

= A =

=>2x—11y=0
(d)
A
B
p+q=r
=12 =12 212
+ —|r
coqn—e):lm l?q |T|
2|pllq]
-1 12447
V3 2-2V3-2
[F)% = 24

~ P x (q — 30)|% + 3|72
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66.

67.

68.

69.

= [px (d—3p - 39)|> + 72
=[P x (=3P — 29)|* + 72
=|-2pxq|*+72

= 4|p|?|q|? X sin?6 + 72

:4~12.4~§+ 72
@ % — 2ycosx = 2¢0sX + 3sinx - cosx
|F. = em2sinx
e 25X .y = [ 728INX(35inxcosx + 2cosx)dx
y. e~2sinx _ o—2sinx (—Esinx — Z) +C
2 4

3. 7
:>y:—551nx—Z+C.e

2sinx

7
#y(0)=-7=C=0

yG)=22-I2

6 2 2 4 2

(b) A ={2,3,5,7,9}

- 2X
y=13
x=2, y=23579
x=3, y= 2,3,5,7,9|
x=5 y=579 |—>€=18
x=7, y=579
x=9 y=79

to make it symmetric elements to be added are {(5,2), (7,2), (9,2), (5,3),(7,3),(9,3), (9,5)}
m=7

~f+m=25

(a) for no solution A = 0

31 4
2 a -1
1 2 1
=23@+2)+1(-1-2)+44—-—a)=0
=219—-a=0=>a=19

=0

& fora =19
3 1 4
Ay, =1-3 19 -1|=3(21)+1(-1)+4(-82)
4 2 1
#0
~ no solution for a« = 19
(d)
P(z)
4 3

0,0 Y (5.0

|z—51<3
For arg(z) to be maximum, z liesat P .
Z = (4cos0, 4sinb)
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70.

71.

72.

(6] ()7

102
Now, 34 S.Z 12| _ (16+121) 12|
5iz+16 (161 12)+16
g [A1 120 2
16i + 4
— 34 (16 + 144) — 34 (160) — 20
N 256 + 16/ 272)

(a) Exponent of 7 in 101!

[101] [101] [101]

=14+2=16
k2 k2 k2
@3, (-1)< Tk [3—X] <y o
n(n+ 1)(2n + 1) n(n +1)(2n+1)
6.3 6.3%
n(n+ 1)(2n + 1) o = [k2 < i DO+ D@0+ 1)
oo 6nd - 3% <n5?oFZ 3x%[ S abe 6-3%-n3
n k=1
1 1 k? 1
3x+1 < A‘j{}o FZ 3x = 3x+1
k=1
= () = 553
12 ) f() =12 =12 !
= Z 0= Z31+1 [9 27+__°°]
1
=122 |=2
11
3
(9) Letl = [ cot™'(1 — 2x + 4x*)dx
I = f01 (cot™'(2x—1) —cot™1(2x))dx  ...ooiiiiiiinn (1)
Applying king

I= f01 (—cot™!(2x— 1)+ cot™r(2x—2))dx ..
From (1) & (2)
= fol (cot™(2x — 2) — cot™1(2x))dx
= [, cot™(2x — 2)dx — [, cot™(2x)dx
Applying King
= folcot‘l(—Zx)dx— fol cot~1(2x)dx
= fol (T — cot™1(2x))dx — fol cot™1(2x)dx
= [, (= 2cot™1(2x))dx
=T — Zfol (cot™12x) - 1dx

By parts
=m—2 (xcot 125+ [ de]
B 07701 4452
Let1+4x2 =t
8XdX—dt

dt
=m—2|cot™12+ - fs

=1m— 2c0t_12 - E?nS
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73.

74.

1
2] = 2tan~12 — ElnS

= 4] = 4tan"12 — #n5
~2a+b=8+1=9

16 15

1 1 1 r

(32) ITi2o (Tcr + Tm) =ITt20 Bemoc -
16
= 32 16 = ]2 (LS)
o 5 g oG
(I' + 1) . I'+—1 : Cr
14-C0 . 14-C1 14C12 15
= 300 =32
)
Xx—y+1=0
H ] #

P(2cos0, 25in0) Q(o, 50 -2)

Mid point of PQ liessonx—y+1 =10
2cosO+a 2sin® — 5a — 2

> > +1=0

2cosO+ a—2sin@+5a+2+2=0
cos® —sinB+3a+2=0 ............ (1)
*» Slope of PQ is -1
2sin® + 5a+2

2cosf —a
2sin@ + 5a + 2 = —2cos6 + a
sin@+cos@+2a+1=0 ........... (i1)

eliminate a from (i) and (ii)

= cos 0 + 5sin6 = 1,0 € [0,2m]
= 5 X 2si i i = 2sin? i
. SanCOSZ— sin )
sinz =0=>cos8=1

or

0 : 6 12
-_—= = —_—
Sll’l2 CoS 13

Sum of all possible values of abscissa of point P is
2x1+2 (_12) .
= X —_— )| = —
13 13
+~ 13 times sum of all possible values of abscissa of point P is 2 .
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