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()10 x 3.36 X 10°> + 10 x 2100 x 10 + 10 x 4200 x (T — 0)
=100 X 4200 X (25 —T)
= T =15°C
AT=25-15=10°C
2 f (i3t2/T?)dt 1_0 ' L3 5
2 (@i =2 =T =
Iy
V3
3. (b) Let E is emf and r is internal resistance of cell.

lrms =

E-4
— =120K
r+4

2
+12—180K
1r+12 2

“37+4 3
r+12=2(r+4)
>r=4

4 (b)a=-

2

1—1 R? + R2+1 R? + 2R2+m(3R)2+ (R)
—4m m 4m m(2R) 7 m >

3 13 13
=<§+4+1)mR2_7mR = =X 600 x 102 = 39 x 10*

_ 43 x10° dre2 =230 "
=39 % 10° srad/s* = ra/s ~ 11rad/s?

5. (c) Time to reach ground = / /21)(0 = 1sec

Five drops per second
Time between each drop = 0.2sec.
Time of fall for 4" dropis 1 — 0.6 = 0.4sec

Height fall of 4" drop is = % x 10 X 0.42 = 0.8 m

Height from ground =5 — 0.8 = 4.2 m
6. (c) Surface area x oc A%/3

X; = 823K = 4K

X, =(8+10+9)*°K =9K

% increase in surface area of nucleus

9K — 4K
X1 = TX 100 = 125%

7. ()w=2x10%%rad/s
k=10"m™?
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10.

11.

12.

13.

14.

Ho I
(b) Frer = 210 (34 2) ¢

Fnet=2><1o-7><1(§+E
=4x15x1077

Fhet =6 X107 N

(d) 12 -03x 1031 - 0.7 = 0——
37.66 X 1073 A =1

Current through diode D4,1; =1/2
[; =18.83 mA

(@)

=15 1.7=
|RA|::|PB|
0.7

1
0.5 <R1 R_z) -4
5 2
R; R,
R, 2
(d) w = Area of parabola
= %( Area of rectangle AC 31 A)

—ZP 3—1 _4P0
=3RB-1D ==
WhenV =1
(1—2)2 = 4aP,

Woa = 34

(d) In series, i; = 28

6421
In parallel i, =
1 12 6+~

2
o 2E E
= = = —
h f2 6+2T 6+%
124+r=6+2r

r = 6()
— F/a _ F
(d)T_A{’/{’:>Y_ AA?L

YA {’A( )
YB 1*DB

45><10-5 9 5
== — | == -
54\ 3x10°5 54 3
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2) 15x1072
10-2

11.3
0.3x103
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16.

17.

18.

19.

20.

21.

22.

23.

28 Jan 2026 (Morning Shift) %? JEE MAINS PYQs

mgsin30° = F + pumgcos30°
3 V3

1
F=5X10X=———X5%Xx10Xx —
2 2 2

75
F=25—7=25—37.5

F=-125N
- force will be downward on incline of magnitude 12.5 N
(d) Increasing the slit width ' a ' decreases the diffraction angle (8 = 1/a ) and reduces the spreading of the wave.

A narrower slit produces a more pronounced spherical wave (high curvature) while a wider slit leads to a flatter,
less curved wave.
(b) Reading = MSR + (VSR x LC) — (zero Error)

=15mm+ (5 X 0.1 mm) — (4 X 0.1 mm)
Reading = 15.1 mm

<~ ¢ =151 mm
Kol _
() Sp=16uT
#oIR? #oIR?
= = 2# T
2(x2 + R2)3/2 2 x 8R3
@
InC(q,)
»—3nC
20C - 3em (@)
(q,)
kq; kg,
W=——+—"
( ? T2 )q3
9 x10° (3x107%) x3x107°
= — X X X
3x1072

=27x1077]=2.7u]
dv _ _

(b)m-a—mg kv

Viodv o rtdt

Omg—kv_om

-1 mg — kv t

S o(r)-
mg

k m

m
v="22(1 - ekm)
(2) Potential energy is maximum at extreme position the particle starting at mean position reaches extreme
position in time }.
(A== =

mv _ v2 m-KE

Aq  |mg-KE; 4m-2E_21
Ade |mg-KEq J2m-E 7

(265) Let radius of gyration is k
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2

= mk? = §mR2 + md?

2
k? =§><102+152 = 265
(vVn)? = 265 = n = 265

1 _ (15-1\(1 1

24. (3) fair - ( 1 )(Rl + R,

1 _(1.5—4/3)<1+1>
fWiter B 4/3 Rl RZ
f 0.5

waer __

=— =4
f. 0.5/4

L
v

= 15i, = 6i = iy =<1 ...
3i+3i; =1
<3+6)'—1
5)'
5 1V 21
>i=—A=—>=R Q

21" Reyq 975
26. (a) For isothermal reversible process AU = AH = 0

P
Wiso = _plvllnp_z
6 o 0.5
Wiso = —0.5 X 10°%x 20 x 10 lno—2
Wigo = —0.5 X 10® x 20 x 1073 x 2.303 x (.6989 — .3010)

w=—-9.1K]

qg=-w=9.1K
27. (c) CH, = CHCH; = CH, CH=C

Stability « % S

Order of stability

CH = C > CH, = CH > CH; — CH,
28. (d)

2 nioles of A+3 molTs of B

U
X\ =2/5,Xg=13/5
PS = XAPX + XBP];
320 = Py (2) + P (3)
T A5 B\5
2Ps + 3Pg = 1600 ... ... (D
Now 1 mole of A & 1 mole of B is added
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29.

30.

31.

32.

Xh = 3 L
AT
, 3 4
P = 328.6 = P; (7) + P (7)
3P; + 4P5 = 2300.2 ...(ID

Noweq (1) x 3 —eq (Il) x 2

6P + 9Pg = 4800

6P; + 8P5 = 4600.4

Pg = 200 mm of Hg

Py =~ 500 mm of Hg
(1)CO,/NaOH

(© ) 00 Maic

76.6%C

6.38% H

Vapor Density 47
OH

COOH  Gives colour with FeCly
v-[O

Soluble in NaliICO;
COOH Soluble in NaOH

Salicylic acid

OH
c 400 (I)COz COOH
ompound ( )1s N10H
(2) H;0*

Salicylic acid

(d)

Br Br Br
NO,
+Br, FeBis, HNO; N n
H,S0,
NO,

B & C separate by
Fractional Distillation method
Due to their different boiling point.

()
HCl+ B - BH* + Cl*
0.02M 0.02M
xml yml

tr 0 0.02y-0.02x  0.02x

Salt
pOH = pKy + log[ ]

5 =5.699 +1 [—]
+log Base
X

y—x 5

6x =y

7x = 100
100

x=—ml

gy 000
y="7m

@t= —ln—
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t 1ln B —-lln8
Y27k " A,/8 Kk
1 A,

t ==
V10 = A 10 kT
tiyg  In8 log8

t1/10_1n10_log10

1 8
/8 — log8 —3log2 — 0.9
t1/10
1 k
X % 10-9
t1/10
33. (b)
HeSOW/diLESO
Compound%y——
X A
C3HeCh Red hotiron Q
Tube
(IZ'I
42
CH;—C—CH; NaNH2 , o o CH'Jiiﬂ*CHy—F—CHg
' |
Cl 0
X) or (Trimer)|Red hot Fe oz
CHs — (IEH — CI‘H2 tube Give yellow

colour with

cl Cl | NaOI

(CoHiy)

(A) Q, R, Sall three give 2,4 DNP test as they have Aldehyde/ketone group
(C) Q & R gives sooty flame
(E) Q gives Tollens reagent test

35. (a) In BF, SiF, and XeF, all bond lengths are identical

Molecules B.O.
0 - 25
0; - 15
03" -1
F, » 1
36. (a) Stability: NH; > PH; > AsH; > SbH; > BiHj
Basicity: NH; > PH; > AsH; > SbH; > BiHj3
Reducing character : NH; < PH; < AsH; < SbH; < BiHj3
Boiling point: PH; < AsH; < NH; < SbH; < BiH;
37. (b)NO3 + CH3COOH — HNO, + CH3CO0~

34. (
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@
NH,.CH,COO" =N—0QCCH,

+ HNO, —J*@ + 2H0

SO.H
(Sulphanilic acid solufion)
N=N-00CCH;

WG

Diazotised 1-Naphthyl
acid amine

H038—©—N =N O NH, + CH;COOH

Red azo-dye
A
(a)

~a,
N H—‘C Hq 504
Incorrect product
0e X .
K + —> No reaction

Aromatic halide does not give Gabriel phthalimide reaction

. @—CH:NHZ CHCIK*KOH @—CHch
®Sn/HCl

(I) pH Adjusted

(C) @—CI—IZ—NH—CHs

(d)Hoffmann bromamide degradation

CH;CH,-C-NH, —22-—> CH,~CH,-NH,
2KBr + K,CO, + 2H,0
39. (¢)

U N

HzN—i—C—N— —C-N-C-C-N-C-C-N-C-COOH
HOCH, by oo B CH

NH,-CH-C-OH » NH,CH-C-OH

C CH,-OH
1o” HCH3 z

(Threonine) (Serine)
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40.

41.

42.

43.
44,
45.

46.

47.

48.

0]
i Il
NHQ'—(E H-C-OH » NH;—CH,—C-OH
CH,—COOH (Glycine)

(Aspartic acid)

NHQ—(EH—COOH
CHs
(Alanine)
(PhC00),
(d) Ph—CH = CHZTPh—CHZ — CH, — Br
r

Anti Markovnikov addition

* Reaction follow radical addition in presence of peroxide
* In absence of peroxide follow carbocation mechanism

* Benzene also formed

Ph—ICI‘—O—O—LIE—Ph N 2Ph—c|?—c')
o} o}

Ph—ICIT—(.) —> Ph+CO,

Ph + HBr—>»Ph — H + Br

Ph—CH = CH, + Br —» Ph-CH-CH,—Br

lHBr

Ph—-CH,~CH,-Br
(a) Balmer series line = 7 = RyZ? [2—12 — %
ifn= ;= 2L _ L3R
ifn=3=7=R1?|5; 32]_36

. _ 3R
ifn=4=>v=—
16

— 21R

ifn=5=>v=—
100

(a) At spherical node

Yy =0

(c) Sc3*, Ti** and Zn?* are colourless Th** cannot act as a reducing agent.
(c) In a period moving from left to right atomic size decreases.
(c)[Ni(CN),]?~ — 3 d® - diamagnetic - dsp?

[Ni(CO),] - 3 d° — diamagnetic - sp3

[NiCl,]?~ - 3 d® - e?2t5>"! - sp3 — paramagnetic.

(3) MnO; + 17 - MnO, + 1,

I, + 5,052 5 S,02" +1°

gram eq of KMnO, = gram eq of Na, S,04

0.2 500
71000

V=3L

(24) 3BH; + 4Cl03 — 4Cl~ + 3H,B03 + 3H,0
n-factor = 8

moles = 3

~n=3X8=24

(6) Here

X = 3 (Two cis + one trans isomers)

Xx3=01xVx1
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49.

50.

51.

52.

53.

Y =1 (trans isomer)

Z = 2 (Fac-mer isomer)

X+Y+Z=3+1+2=6

(4) CxHyBr, - CO,
1g 1.32¢g
1.32x 12

%C = ————x 100 = 369
% 44 x1 %

CxHyBr, — AgBr
0.53 g 075g

%B —0'75X80x100—602(y
BT = 188 x 0.53 e

%H = 100 — (36 + 60.2)
%H = 4%

(3) pH = 3 [pK, — logc]

1
pH =3 [4 —log 1072]

pH=3

(©)g(2) =13

flg(2)) = f(13)

Now 4g(f(x)) = 3x? — 32x + 72

4[3f2(x) + 2f(x) — 3] = 3x% — 32x + 72

Letf(x) =t

12t2 +8t — (3x2 —32x+84) =0
—8+./64+48(3x2—32x+84)

foo = s
—-8+4(3x—16)

fO) =——5—

v f(0) = =3 - we take + ve sign

. __ —8+4(3x—16)

o f) = 20

L roggy o 8Ft4x23 84 7

D= ZLI}c(k 1)_2 2 k(k—1)+2k
— (_yk+1 k41D o gt (R(K-1D)+2K

(b) Ty = (~1)e+1E0E) — (st (HE2EE)

e
(c)Equation of circle C, is
x?+y?—5x—5y=0

. . (55
Its center IS (—,—)
2°2
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required chord

y=X

myp = —1
-~ Slope of required chord = 1
-~ equation of required chordisx —y+1 =0

~a=-1,b=2
~a—b=-
- 2
54 (a) tanA — tanB 1+ cot“ A — 1

(1+tand tanB)tanA 1+ cot2(C

PuttanA4 = x,tan B = y,tanC = z
x-y (x2+1)2%2 1

T@+ay)x o x2(z2+ 1)
cx(x—y)(2+ 1)+ 221+ x2)(1 + xy)
= (14 xy)x2(1+ z?)
after solving we get
z? = xy 14+ x2#0

~ tan? C = tanA - tanB
tanA, tanC, tanB are in G.P.

55. (c) Center of first circle C;(6,0),r; =5
Center of second circle C,(—2,6),r; =5
CiCo=r+1n,
common point Z is midpoint of C; &C,

z=2+43i
72 =47—-13
=3z—-52
z3 +32z2—-152+141 =50
56. (d)

A(a,p)

2

- 0(0,0
c

B D C
¥ Mpc - Myp = —1
- (-22) () - -

=B =2\2a..

0D‘|W|_
SOAD—§+§=4-

la+2.28-4] 16 8
> =

4=>qg=—or ——
9

9
v A(a, f)&(0,0) lies on same
side of given line

~(a,p) = (E ﬂ) (Rejected )

1
4 8
== A0 =
3 3
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57.

58.

59.

60.

61.

-+ 21 =[5
©S=123,....,9

9 9x8x09!
X = 9C1' 8C7X_=—

2 2
9! 9x8 7X6 9!
X = X X
2! x 2! 2 2 21 x 2!

y= 9Cz' 7Cs
X 4

y 21

21x = 4y

(d)yx3+ax?+bx+c= (x2+2)(x+§)
x%a=c
x:b=2
b=2a= %c € {24, ...,20)

Number of polynomials in' S " will be 10.

(d) Probability = ——c0~"Cs

N 10C3 + 9C3 + 8C3 + . 3C3
_%C; 14
~11i¢, 55
B-a _ 1 |
@~ =5ath=
af 1
fra=5=3
on squaring
1

a2+ﬁ2—2aﬁ=l—2 ...(0)
a’+ B+ 2ap =

A+3)? ..
N (11

(ii) - (i)

A+3)?% -1

4aﬁ = T

12 2*+61+8

VT

=22 -62+81=0

=>1=024

Sum of possible values of 1is = 6

(b)f dx 5f dx

A+3 3
T =3

sinS cos2x sin5 x
Jseczxdx f dx
sin® x sin3 x
By IBP
tan x 5 dx
=— —J — = -cosx-tanxdx—s_[ -
sin® x sin® x sin® x
tan x
=—=-*tcC
sin® x
( )_tanx
flx " sinSx ;
[ T 2 32
)-f(x) == (V2 =4z -2
f@)-rG) 0 =2-
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62.

63.

64.

65.

32
=§—4\/§
_3(8—\/5)

(0) f(x?+1) =x*+5x% +2
{fputx?+1 =1t}

S f(0) = (t—1)2+5(t—1) +2
=>fH)=t2+3t—2

Now, f03f(t)dt = f03 (t? + 3t — 2)dt

[5+% -2,
33

T2

©

Azfz(xz—l)dx+f8(§—1)dx
1 2

14 14
A= 810ge4—?= 16log, 2 —3

2
= 5(2410g° 2—-17)

© I ln(sec(ex))+ln(sec(e2x))+---..i’n(sec(elox))
C) = lim

2—2C0SX_ _
X=0 c2cosx(€ 1), 2-2€0s% 5
2-2c0s x x2

= lim #n(sec(ex))+#n(sec(e22):))+---..€n(sec(elox))
x—10 e2x
Using L'H rule

etanex+e’tane’x+--.+e0tanel®x

= lim >
x—10 2e“x

= ;?[ez +et+eb 4. +e20]
lez((ez)w—l)
2 e2(e2-1)
1(e?°—1)
ﬁ — ——
2 (e2-1)
(@) 2+3+5+10+11+13+15+21+a+b _

10

e =95a+bh=10 0

Tx? <2xi)2 340

10 10/ 7

22432452410%24+112413%+15%2+21%+a?+b?
10

1094 + a? + b%> — 810 = 342

a’ + b?> =158 ...(10)
a=7,b=3

ora=3,b=7

Number - 2,3,5,7,10,11,13,15,21

9

—(9)? = 34.2
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66.

67.

68.
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7+ 10
Mean = > =8.5
MD = 6.5+5.5+5.5+3.5+1.5-:Il-(2:.5+2.5+4.5+6.5+12.5
50
5

OB=U+4A)"1LA+C=1
= BI+A)=((+A)B=1I
= B+BA=B+ AB
= B+BI-C) =B+ (I-0C)B
=2B—-BC=2B-CB
= BC =CB
X1 1 —-51%1 12
- CB [XZ] - [_1 2 1] [XZ] - [—6]

X1 1 =57 112 12 5][32
= [ﬁz] - [—21 2 ] [—6] - _5[1 1] [—6]
- (2] =[] x =0
(c)Let common difference of A.P.'sare d;& d,
~d; =134+d,

b, +30d, = —277 ...(1)
by +42d, = —385 ...(i1)
By (ii) - (i)

12d, = —108

dz = —9

~d; =4

Now a,g = 327

=a; +77d, =327

= a; +308 = 327

a, =19

(a)

B L
x—1 y z-1
1 271
L_x—l_y—Z_Z—a
v 4 _ b
L.x—l_y—Z_z—a_
2T T Ty T TH

Let ABA+ 1,41+ 2,bA + a)

It lieson L

34 _41+2 bi+a-1

1 2 1
>A=1landa+b—-1=3

= A4,6/4),a+b=14 ...()
LetB(u + 1,4u + 2,cu + a)

It also lies on L
,u_4;1+2_c;1+a—1

=

1 2 1
=>2u=4u+2
>u=-1

a—c—1=-1
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69.

70.

71.

72.

sa=c ..(2&B(0,-20)
also PA = PB,P(1,2,a),A(4,6,4)
=9+16+ (a—4)> =1+ 16 + a?

=16 +8=8a

a=3 ~.c=3b=1

~a+b+c=7

@) |d—bP+|b—CP2+|C—d*=9
- - 3

:a-b+b-5+a-a—:—§

7 - -

>d+b+é=0=b+2=—d

12 + k(b + &)| = 3

a2 —k)| =3

K=50r —1

Positive value of k is 5
(b)x%—sinZy =x3(2 —x3)cos?y

dy 1
2 o2 3
sec”y l 2tany x°(2—x°)

t =t = sec? dy _dt

;nyz_ eV I T dx
t t

S x2(2—x%) (LDE

I x x“(2 —x*) (LDE)

IF-=el e c A x_lz
t 1

'.—2—f —x*2-x¥dx+C
x

tany x*

xz :ZX—Z-FC

y(2)=0=0=4-4+C=>C=0

tany = 2x> — —x°
any X 4x

1 7
=1=t =2—-——-=—= (2
X any 1-1 2)

(90) Let first three terms of G.P. are %, A, Ar
2 A-Ar=27
A=3

3(%+1+r)=3+3(r+%)

Weknow,r+%220rr+%s—2

SER-(-39)
a®+b*=9+81=90

x? y2 _ 8cos? 6
(8)?_8c0529_1'el_ 1+ 8
P _ 2b* _ 2/(8cos*6)
1= 5 = 242
x® y? 6cos2 0 .
?+6c0529:1;62: /1— . =sin@
Y _ 2b*> _ 2:6cos*6
2 a - \/g

e? =e2(1+ sec?9)

20 — «in2 1
1+ cos” 6 = sin 9(1+C0$29)
1+ cos?6 =sin? 6 + tan? 4
Solving we get 6 = 7

£1:2\/E
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73.

74.

75.
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Hé| N w

€1
'82:
ez—
(1?1102
€163
_1 2 111 _ (7 _
(1) Leto = sm ,thenzcos 3—(4 9)
1 _ 2
sinfcos6  sin260

) an? @ = 8 (By putting values)

k =tan0 + cotf =

k=+5=3

wl N N

sin"!(3x — 1) = sin"!x — cos™!

T
sin"!(3x—1) = >~ 2cos1x

X

3x —1 =sin (g —2cos™t x)

3
3x—1=2x2-1>x=0,= (rejected)
No. of solution = 1

(210) Let I, = [ x|sinmx|dx ()
Apply King Property

= for (r — x)|sin mx|dx ...(ii)
By (i) + (ii)

21, = f r|sinmx|dx = I, zf |sin x| dx
I = gfoz |sinx|dx = Ezfo 2|smt|dt = 5(22)
. Y .
I, =Ef0 |sznnx|dx=5f0 |sint|dt = —(4)

- L | 2 . y3 . I 2000,
S—Jn - 2+Jn p 4+Jn vl i N 27T(Z 20)

=1+2+3++20

N

(37)PQ = —2i —j + 2k
PR—al+b]—4k (a,b €Z)

—

PS=1—7]+2k

IPR| =9
a?+b?=16=81

a’ +b? =65 (D)
PQ-PS

cosO =
IPQHPﬂ
_ —247+4
T 3.3V6 33V_
1

V6
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Ke-

1 _ PSPR _ a-7b-8
V6  |PS|[PR|  3V6:9
a—7b=35 ..(2)

From (1) & (2)
>a=7b=-4
~3a—4b =21+16 =37
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