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[ Hints and Solutions ]

Section-I

(1) Answer: (AC)
Hint:

- - = -
I =AP, J =AL

Solution:

— . . .
L;=2Lyi+Loj+2Lok
— R R

Py =2Pyi+3Pyj

(2) Answer: (B,C)
Hint:
R =N1 x MSD + N2 x CSD
Solution:

Zero error = 20 x ﬁ =0.20 mm

Actual reading = 20 + 20 CSD - 20 C.S.D
=20 mm

(3) Answer: (B,D)
Hint:
Principle of homogeneity
Solution:
Principle of homogeneity
52 _ 2 _ szfz

p=Ll271

. iy

MrLtT?

(4) Answer: (AB,C)
Hint:
Apply Ampere’s Law
Solution:

H
‘%B dl = ,UOienc

(5) Answer: (AC,D)
Hint:
Potential energy and torque of magnetic dipole in magnetic field,
Solution:
T1=PEsin®
U=-PE cos 6

(6) Answer : (B,D)
Hint:
P =cgaT*
Solution:
PxTi-T)
P« T}-T*=T*T}
or 2P' « T-T} < P

_ (T
(P)?  TT
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Section-ll

(7) Answer:10.10
Hint:
Voltage across parallel elements remains same.
Solution:

P=>"I’R=(1.2)*x B 4+ 2% (70) = 400

A

- 8
37° ,TA

- 2, 4
= 4+
24/101
5

(8) Answer :00.40
Hint:
Voltage across parallel elements remains same.
Solution:

P=) I’R=(12)* x &L 122 (70) = 400

A

- 8
37° , £ A

” ~.
Il

| e
) —
+ (S F=N
le +
ot]oo
+

(S8 k=

SN——

n
+

Yaue
[\
X

(9) Answer:01.00

Hint:

aX =0=a=g

alsotq +tp = T = <V> = 4cos6
Solution:

Uy = Uy +ayt
Y =uyt+ %ayt2
(10) Answer : 40.00
Hint:
aX=0=a=g
alsotq +tp = T = <V> = 4co0s6
Solution:
Vy = Uy +ayt

y=u,t+ %ath
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(11) Answer : 00.00
Hint:
T=2r, /-1

Yeff
Solution:

41x 5
T=m/i>=05

(12) Answer : 00.50
Hint:

T =2m,/-+—
Yesf

Solution:

o 4x5
T=m —10X4—0.5

Section-lll

(13) Answer : (D)

Hint:

K= %mv2

Solution:

KE (g) = L

8§mL?

_h

P=35

A=2L

p=1

2L

E — K— 2k _ ke

" aL?2m  8mL?
Energy of 15! excitation
AE — @-Dk* 32

8mL? 8mlL?
(14) Answer: (C)

Hint:
K= %mv2
Solution:

KE (g) = sjﬁ

h
p=1

N

L

A=
n
n

— nh
P=3

E —K— n?h?  n?R?
n - ——

T 4l?2m 8mi?

Energy of 15! excitation
AR = GO e
8mL? 8mL?

(15) Answer : (B)

Hint:
Photoelectric equation and g = *TD
Solution:
— AD
A=
— _66x10% 80

8x 10731 x 106 1x107*
_ % « 80 x 10734 +31-6+4

= %><8><1041

=6.6x1074
=E=25eV

1

smv? =25 x1.6x107"

2 _ 8x10
8x 1073




AIATS For One Year JEE(Advanced)-2026 (XIl Passed)_Test-4A_Paper-2_ONLINE

v =105 m/s
__66x107%
8x 10731 x 106

(16) Answer : (A)

Hint:
Photoelectric equation and g = %
Solution:
— AD
p= d
— _66x10* 80

8x 10731 x 109 1x107*

% x 80 X 10734+31£+4

%><8><10*1

=6.6x1074
—E=25eV

smv* =25 x1.6 %107

2 _ 8x101
8x103

v=10%mss
__66x107%
8x107! x10°

Section-IV

(17) Answer:4
Hint:
At terminal velocity net force becomes zero.
Solution:
Fv=mg = 4N

(18) Answer : 59
Hint:
Doppler’s effect in light.
Solution:
AN v
A

C

v 6
_CA)\_lo

1
A

2.9x10 3
T=""F—
T=29x103
10(N + M) = 10(2.9 + 3)
=59

(19) Answer: 2
Hint:
P=Fv
Solution:

F =35 x10=02N

P =2W

CHEMISTRY

Section-I
(20) Answer : (A,C,D)
Hint:
Toluene with chromyl chloride followed by hydrolysis produces benzaldehyde
Solution:
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conc. HNO, Sn + HCI
(A) @ conc. H,S0,” @ @

Zn dust CH Cl
AICI
KMHD M
NHE
COOH
=

CHO COOH
CONH,
@ Br,/NaOH @
COCH,

(D) @CH cocl/ @ I ,‘
AlCI,

CONH, COOH
| NaoBr @/

(21) Answer : (A,C,D)

Hint:

1° Amide with NaOH + Bro (NaOBr) forms amine.
Solution:
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(22)

(23)

(24)

i
CHBr, C-H
agq KOH
Br., / hv —_—
PhCH; =& ? @ (excess @
(P) (Q) 4
(i) KMnO,, KOH, A
{inH
COCl
COOH HzPd
O 6, () =
(V) (W)
Answer : (A,B,C,D)
Hint:
Reaction follows 15t order kinetics.
Solution:
2A + B——>P
t=0 4 2 -
t=25s 4-2x1 2 -1
= 2 mol 1 mol
_ dlA] —dB d[P]
rate= —1—=—— = = k[A]
7 =
R
Half lifeist=25s
2k =
k=002 —1.386 x 1025 !
At25s
~2 okl

=2x1.386x 1072 x 2
=42 x 1.386 x 1072 ms™1
= 5.544 x 1072 ms™1
Answer : (B,D)
Hint:
For the process to occur, E¢g|| must be positive.
Solution:
Pt+ Hg*>t — Pt** + Hg
Ecell = (- 1.19 + 0.854) — 00591 00591 1y
=-0.336 + 0.0591
=-0.276 V
Pt* + Cu — Pt+ Cu*

= 0.0591 5
Ecell = (—0.34+1.19) — 289105 10
=0.9091V
Hg+Cu* — Hg*" +Cu

= 0.0591 —2
Ecell = (—0.85440.34) — £%%1og 10

=-0.514 + 0.0591
=-0.4549V

Ecell = (+0.14+0.34) — 282 1og 102
= 05391V

101

Answer : (B,D)

Cro,, H,0
——

COOH

(R

||} A

C NH,

)
(i) NH, (S)
(

‘
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Hint:

With 4d and 5d series metal, all ligands behaves as SFL.
Solution:

[Ni(CO)4] = Tetrahedral

[PtCI4]2_ = Square planar
[PdCI4]2_ = Square planar
[Co(CN)4]2_ = Square planar

[CoCI4]2_ = Tetrahedral

MnO; = Tetrahedral
[Pt(NH3)2Clo] = Square planar
[Ir(PPh3)2CI(CO)] = Square planar

(25) Answer : (A,B,C)

Hint:
In H2S20g, S-O-S bond is not present.
Solution:
I
H,S,0. HO-S - |S| — OH
O
S=0bond =3
S-0-Sbond=0
HESdoﬁ
O O
I+’50 o |]+5
HO-S-S-S-S-0H
|l |l
0] O
Caro’s acid : ,
I
H,SO, HO—ﬁ—O—OH
O
basicity = 1

Section-ll

(26) Answer : 00.13
Hint:
A5
=

Solution:

AS x1072
—Z = et = ¥ EXe
Ay 8x102 8

On dilution, molar conductance increases by 4 times

o] =

_4y><102 _ v
2= e 2
ay =4
HA = HY4+A
o 0 0

C—-Ca ca ca
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2

_ ca
Ka T 1-a
Since temperature is constant K5 will remain same.
add  oa
1-a;  l-ay
c 2
co? 5(4‘1)
l-a = 1-4a
o? (40‘)2

1-a  30(1—4a)
o? 1602
T-a ~ 30(1-4a)
16(1 —a) = 30(1 —4a)
16 — 16 = 30 — 120«
104a =14
a =0.1346
a=0.13

_ ¥
a=73

y =8«
=8x0.13
=1.04

(27) Answer : 01.04
Hint:

Solution:
AL yx10? oy
A = —— = ===
LTS 8x 102 8
On dilution, molar conductance increases by 4 times

4102
@2 = :xu:)? :%
a2 =4«
HA = H"+ A
C 0 0
C—-Ca ca ca
Ko =3

Since temperature is constant K5 will remain same.

ca} _ o

-1 l-ao
c

ca? o)

1-a  1-4a

a? (4a)®

-
Q

~ 30(1—4a)

16(1— ) = 30(1 — 4a)
16 — 16a = 30 — 120a
1040 = 14

o =0.1346

a=0.13

_ ¥
a=73

y=8a
=8x0.13
=1.04

(28) Answer : 01.44
Hint:
RMgX is an organometallic compound.
Solution:

10
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(29)

(30)

(31)

ﬁ) Mg + CH,Br —s CH, Mg Br
C-Br

+ 2 CH,MgBr

A 4

mole of organic compound

_ 408
Produced = 6 =0.03 mol

moles of CH3MgBr = 0.06 mol

moles of Mg = 0.06 mol

mass of Mg = 0.06 x 24 =1.44 g =X

mol of Benzoyl Bromide = 0.03 mol

mass of benzoyl Bromide = 0.03x185 =5.55g =y

Answer : 05.55

Hint:

RMgX is an organometallic compound.
Solution:

ﬁ} Mg + CH,Br —s CH,Mg Br
C-Br

W

+ 2 CH,MgBr

mole of organic compound

Produced = 4% — (.03 mol

136
moles of CHzMgBr = 0.06 mol

moles of Mg = 0.06 mol

mass of Mg = 0.06 x 24 =1.44 g = X

mol of Benzoyl Bromide = 0.03 mol

mass of benzoyl Bromide = 0.03x185 =5.55g =y

Answer : 02.00

Hint:

Sn reacts with HCI form SnCly.
Solution:

Meq of snét = Meq of KMnOg

x x 1072 x 1000 x 2 = 25 x 0.015 x 5 x 10
X x 10=9.375

2x = 1.875

moles of Sn2* = 0.9375 x 1072 mol
mass of Sn2* = 0.9375 x 1072 x 119 g
=1.115¢g

% of Sn = L2 x 100 ~ 9.375%

=9%

Answer : 09.00

Hint:

Sn reacts with HCI form SnCls.
Solution:

Meq Of sn2* = Meq of KMnOyg

x x 1072 x 1000 x 2 = 25 x 0.015 x 5 x 10
X x10=9.375
2x =1.875

moles of Sn2+ =0.9375 x 10_2 mol
mass of Sn2* = 0.9375 x 1072 x 119 g

11

4.08g

4.08g

g
(IZ— OH
CH,

g
(If‘,— OH
CH,
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=1115¢g
% of Sn =31 x 100 ~ 9.375%
= 9%

Section-lll

(32) Answer : (B)
Hint:
As % s-character increases bond dissociation energy increases
Solution:
H-C=C-CH; H—CH:CZ’H—CHg
sp

sp’
(Ph),—CH?®* is more stable than CH3*CI§-2

(33) Answer : (D)
Hint:
AH = BE(Reactants) — BE(Products)
Solution:
CHy+ Bry —+ CH3Br+ HBr
AH =4 x BeC’—H + BEBT—BT — 3BEC—H
-BE¢ g — BEg B,
AH=4x105+46-3x105-71-87
=—7 kcal
Initiation step
Br— Br — 2Br*
AH = 46 kcal/mol (endo)
Propagation
CH4+Br* - CHy +H —Br

(34) Answer : (A)
Hint:
Potassium ferrocyanide reacts with Fe
Solution:
Ky[Fe(CN)]+ Fe¥t — Fey[Fe(CN)gl,

Prussian blue ppt

3+ to form Ferric ferrocyanide.

(35) Answer : (B)
Hint:
Cup[Fe(CN)g] is chocolate brown ppt.
Solution:
Ky[Fe(CN)g]+Cu*t — Cuy[Fe(CN)g)
Chololate brown ppt

Section-IV
(36) Answer : 25
Hint:
For adiabatic process, q=0
Solution:
| process is adiabatic as entropy is same
W1 =AU

AU =250 R -1500 R =— 1250 R = W1
In Il process internal energy is constant, it means it is isothermal process
Wy =—2.303nRT log %

— nRTIn %

Givenn=1

U=nCyT

250R = C\/T

250R = 2RT

T=32=100K

W1 =W»

—1250R = —nRTIn &
2

125 _ 4.V
100 — T W

12
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(37

(38)

(39)

(40)

Vs _
11172—12.5

Answer : 3
Hint:

_ L
A= P

Solution:

h
p=7x

6.6x 10734
589x 1079
p=112x102"kgms1
DPNa =P
mNa(AV) =Dp
23x103
6x10%

Ay — 1.12x107%7 ms—1
3.83x10°%

Av=0.0292 m s~ !
Av=2.926 cm s !

p:

Myg = =3.83 x 10 kg

Answer : 8

Hint:

ClO5 and Cl0; is formed.
Solution:

+3 +5
2C102 +20H  — ClO;5 +ClO5 + H20
X+y=3+5=8

MATHEMATICS

Section-l

Answer : (A,B,C)
Hint:

1
/ VITT VT e
J 1442z

[ V-1
NN

Solution:

/—Wf(w)dx
; 1++2z

f(z)dz

1 / f(:]:)\/i 3 =
_EO/W(\/EM)(M{# f—=) —f(w)}

Answer : (B,C,D)
Hint:

13
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s ={ 17

Solution:
lim f(f(2))=1and lm f(f(z)) =0

lim £(£(2)) = £(0) =1

0; zx#0
1; =0

)=
hx)=fx+1)-f(x)=0at z = %1, where it attains maxima.

(41) Answer : (A,B,D)
Hint:
bl = |—b| = [eB| = |a] |B] < 1
Solution:
Let a and 3 be the roots of X2 —ax—b=0
Then, |a| < 1. Also
bl = | —b] = |af| = |af[B] <1
" The roots a and B lie between —1 and 1 we have f(—1) > 0 and f(1) > 0.
Thereforel+a—-b>0andl1—-a-b>0
“b—a<landa+b<1

(42) Answer : (B,C)
Hint:
M:{A: {a b] ta, b cd GR}
c d
f:M - Ris given by f(A) = |A]|
Solution:
M:{A: {a Z] ta, b ocd ER}

C
f: M - Ris given by f(A) = |A|
Injectivity :

(o o) =lo ol

e 1([ o]) <o of -0
00 00
.. fis not one-one
Surjectivity :
Let y be an element of the co-domain, such that

ﬂm:—%A:[ZZ]

a b
c d
= ad—bc=y{a, b, ¢, d € R}
a b
c d
= fis onto.

=

=y

= 4= [ ] em

(43) Answer : (A,C)
Hint:
Tty=c
Solution:
xdy — yzdy = ydx
ydx — xdy = — yzdy
d (3) tdy=0
Ziy=c
Passes through (4, 2)
=c=4
Sy ty=4
X+ y2 =4y
v-2%=-(x-4)

14
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Focusis (4-1,2) = (*TH’, 2)

Equation of directrix is z = <

4
=4x-17=0
(44) Answer: (A,C)
Hint:
Area = /(4:53 +6z)dz =4
0
Solution:

Area :/(4m3+6m) dz =4

0
[w4+3m2]g:4
sa*t+3a2=4
»a%+3a2-4=0

2 2 -

=@ +4)@-1=0
»a’=_4 (Not possible)
Or
a%=1
=a=%*1

Section-ll

(45) Answer : 01.00
Hint:
Let common difference be k.
b=a+k
c=a+2k
d=a+ 3k
Solution:
Let common difference be k.
b=a+k
c=a+2k
d=a+3k

Now,d:c';12+b2+c2

a+3k=a?+(a+k?2+(@+2k?

a+3k=a2+a2+k2+2ak+a2+4k2+4ak

3a2 + (6k—1)a + (5k2 = 3k) =0
—(Sk—l)i\/m

6
For ‘a’ to be an integer, the discriminant must be a perfect square

If k=1, then —24(1)2 + 24(1) + 1 = 1, which is a perfect square

lfk=1,then a=-—3=

. a=—10r%2

a=-1(a€2)
Lb=0,c=1landd=2

Common difference = 1
a+2b+3c+4d=-1+0+3+8=10

(46) Answer : 10.00
Hint:
Let common difference be k.
b=a+k
c=a+2k
d=a+3k
Solution:
Let common difference be k.
b=a+k
c=a+2k
d=a+3k

Now,d:z;12+b2+c2

15
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(47)

(48)

a+3k=a%+(a+k?2+(@a+2k?

a+3k:a2+a2+k2+2ak+a2+4k2+4ak

3a2 + (6k—1)a + (5k2 = 3k) =0
—(Sk—l)i\/m

6
For ‘a’ to be an integer, the discriminant must be a perfect square

If k=1, then —24(1)2 + 24(1) + 1 = 1, which is a perfect square

lfk =1, then a ==

. a=—107'7T2

a=—1(a€2)
Lb=0,c=1landd=2

Common difference = 1
a+2b+3c+4d=-1+0+3+8=10

Answer : 61.00

Hint:
Area of AOAB = 1 a|b| =3
Solution:

hNZ7
X

Let A(a, 0, 0), B(0, b, 0), C(0, 0, ¢)
Area of AOAB = 1 |a|[b| =3

= |ab| =6

Area of AOBC = 1 [b||c| =6

= |bc] =12

Area of AOCA = 1 |c||a] =4

= |cal] =8

Now, |ab| |bc||ca] =6 x 12 x 8
|a2b2(12| =576

|abc|= 24

labe| _ 24
lbe] 12

=lal=2

Similarly, [b] =3, |c| = 4

Area of AABC

= /ar(AOAB) +ar(AOBC) +ar(AOCA)
32 +62+42 =,/61

)\2 =61

Volume of tetrahedron

OABC =  |abc| = ¢ x 24 =4

Now,

Answer : 04.00

Hint:

Area of AOAB = 1 |a|[b| =3
Solution:

16
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X A
Let A(a, 0, 0), B(0, b, 0), C(0, 0, ¢)
Area of AOAB = 1 |a| [b| =3

= |ab| =6

Area of AOBC = 1 [b||c| =6

= |bc| =12

Area of AOCA = 1 |c||a| = 4

= |ca| =8

Now, |ab| |bc||ca] =6 x 12 x 8
|a®b%c?| = 576

|abc|= 24

labe| _ 24

lbe] 12

= |a| =2

Similarly, [b] =3, |c| = 4

Area of AABC

= \/ ar(AOAB) + ar(AOBC) +ar(AOC A)
32 4+62+4% =,/61

A2 =61

Volume of tetrahedron

OABC = ¢ |abc| = ¢ x 24 =4

Now,

(49) Answer : 02.00
Hint:
Replace x by <
Solution:
f(z) ~2f (§) +1 (%) ==*

Replace x by %

(%) -27(2)+£(2)=(3)

Replace x by &

F(E) -2f(2)+r (%)=

Replace x by 2%

2
1) -2 (30)+1 () = (3)
Adding and n - o
f@) - £(5) =% 0
Repeating same procedure to above (i)
We get f(z) — f(0) = &=
f(x)—f(0)—x=0

2
:>—16;” —z=0

=z =0, %
Number of solution = 2

Pla) =%

17
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(50)

(51)

(52)

(53)

and

f'0)=0

Answer : 00.00

Hint:

Replace x by %

Solution:

f(z)—=2f(3) +£(3) ==’
Replace x by %

F(3) 27 () +£(%)=(3)

Replace x by %

£(3)-21(3)+1 (%) = (3)°

Replace x by -

2
£() -2 () 4 (35) = (%)
Adding and n - o
fa)—f(2) =% ..0)

Repeating same procedure to above (i)
We get f(z) - f(0) = 1=
f(x)—f(0)—x=0

1622

9

=z =0, %
Number of solution = 2
fe) =%
and
f'(0)=0

= —z=0

Section-lll

Answer : (A)

Hint:

Concept of combination
Solution:

When 1 all-rounder and 10 players from bowlers and batsman play number of ways = ‘o1 Cuo

When 1 wicketkeeper and 10 players from bowlers and batsman play number of ways = 2C;.14 Cyq

When 1 all rounder 1 wicket keeper and 9 from batsman and bowlers play number of ways = *C;.2 C;.14 Cy
When all 11 players play from bowlers and batsman then number of ways = Cy;

. Total number of ways = *C;.14 Cyp +2 C1.14 Cyy +2C1.2CL.1M4 Cy +14 Cy

Answer : (A)

Hint:

Concept of combination
Solution:

If 2 batsmen don’t want to play then the rest of 10 players can be selected from 17 other players number of ways
If the particular bowler doesn't play then number of ways = °C;
. Total number of ways = Cyy + °Ciy
Answer : (C)
Hint:
Let y=z+ %
Solution:
2
(#+3) +a(e+d) b-2=0
let y=a+1
Range of z+ < is (—oo, —2]U[2, c0)
y2 + ay — b — 2 = 0 have real roots
S.D>0
a®+4(b+2)>0 { a, b >0}
Then, the maximum absolute value of the two roots is
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at a2 rabr2)

—

We need this value to be at least 2. This is equivalentto /a®+4(b+2) >4—a
Squaring both sides, we get

2a>2-b

This equation defines the region inside [0, 1] x [0, 1] that is occupied by S, from which we deduce that the desired area is
1

e
(54) Answer : (D)

Hint:

Let y=z+ %

Solution:

(#+3) +a(e+d) b-2=0

Let y=x+ <

Range of z+ 1 is (—oo, —2]U[2, o)

y2 + ay — b — 2 = 0 have real roots

..D>0

a®+4(b+2)>0 { a, b >0}

Then, the maximum absolute value of the two roots is

a+4/a2+4(b+2)

2
We need this value to be at least 2. This is equivalentto /a*+4(b+2) >4—a

Squaring both sides, we get
2a>2-0

This equation defines the region inside [0, 1] x [0, 1] that is occupied by S, from which we deduce that the desired area is
1

1"

Section-IV
(55) Answer: 2
Hint:
Let f(n) =cos Zcos Zcos ¥, ne N
Solution:
Let f(n) = cos Zcos 2%cos 37”, neN
Clearly, f(1) =1, f(2) =0, f(3) =1, f(4) =0
- 22m s X
f(5) = —cos”=-cos = <0
F(6) =0, f(8) =
T 2 3

f(7) = cos 7 cos =-cos =~
=— (cos oS 27’rcos 47”)
_ 7sin(87") _ 7sin(‘rr+%) _ sm(?)

8sin(Z) 8sin - 8sin(Z)
1
=3
for n>9, 0<%, 2 3 < Z and since cos is a decreasing function f(n) > £(9) > cos®& = £ > L

(56) Answer: 11
Hint:

Hq : Event that die shows up odd, P(H;) = %
Ho : Event that die shows up even, P(H;) = %

Solution:
Hy : Event that die shows up odd, P(H;) =%+

Ho : Event that die shows up even, P(H,) = %
S={1,2,3,4,6,8}

A = 2" 1ol show upto 2

If H1 occurs then the focus become 2, 2, 6, 4, 6, 8
If Hp occurs then the focus become 1, 1, 3, 2, 3, 4
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= P(H,). P(#)+P(H). P (#)

oo w|—

X

oo

+

w

X

(=

Sp+g=11
(57) Answer:5
Hint:
Let 2y =z +iy, 2o =y+iz
Solution:
z122 = a+1b
Let zy =z +iy, 20 =y+iz
X =8sinB + 7 cosb
y = sinx + 4 cosf

212y = (zy —yz) +i(2® +y?)

=i(z? +y®) =a+ib

= a=0, b=z’ +y>

Now, X2 + y2 = (8sinb + 7sin(—))2 + (sinB + 4cose)2

= 655in29 + 65 cosze + 120 sinBcosO
= 65 + 60sin20
2122 | oy = 125

o MYV3=(125)% =5
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