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ANSWERS, HINTS & SOLUTIONS

Physics PART — |

SECTION - A

1. A C,D
Sol. T=mayu T

mg—-T =mag T

9
a, =ag ==

A B 2 |
F=T
\l/ ar=0
N[ mg
2 A B, D

Conservation of angular momentum about point O o ®

aa = ag
By solvin aa

ysohng a7 ] e

NT mg mg
FBD of wedge + block T
and T =mg
= T=mg F A
Sol. Conservation of momentum [ ] o
4V0+O=4VC+ 1v, (l)
2 2 °

4x3 ><3=4><2 xo+1xv, x1 0 Vo Ve

12 12

4 ..
4=—m+V (!
3 2 (i)

By using Conservation of energy

2 2
Logep 542 o L L, 14X 5
2 2" 12 2
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16=4xv§+v§+%m2 ... (iii)
By solvingve =w=0,v,=4,J=4

3. A, C

Sol. Since, C — D, PT = constant
= Pc=Pg=3Pg
.~ AQag = NRTy¢Nn3

5NRT,
AQgc :nCPAT:n%R[%TO—TOJ: n6 0

C — D, PT = constant = PVY? = constant

nR( 21, 41,
, 3 4 3 7
“ AQep = SR 2To ~ - Ty |+ —————=—~ = -nRT,

1-=

p
A - B, AQ =nRT,/n| 2
PB
D—o>A
= V = constant

- AQp_,p =NC AT = n%R(TO ~2Ty) = —gnRTO

[z nRT, + nRTOZnBJ

n=1- =0.1793
7 5
[+jnRTO
3 6
4, A
Sol. ForN;=0anda=0anda; =0 a
T=4g,fxR=TR -
=T= fs
fS < “NZ A fs
49 < u[19 + 4g]cos53° N l
4 F a
) /,/530
3 4
For lp=—1|<—
(” 4] 3
N; = 0, friction decreases and cylinder will rotate and block will move down.
5. C
GM x uGMR
Sol. F=| —r—- — X
(R3 r R® ZJ Cﬂ B A
as. Iy ¥ RI2:0/r
R 2 ;
(0]
a=0atx= ﬁ:ﬁgzﬁ
2 2 2 4
2
AB =./R? _R_ :ﬂ
4 2

.. equilibrium position point ‘P’ is midway of AB
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Apply work energ theorem for AP

J3gR

4

6. B
Sol. mg="Fg

= nr’hpg = nr? gpwg

Pw.
2
For just dipping, if ¢ is pushed down

2l = n(4r? — rz)[z—e:1 - ZJ

= p=

= ¢=h/2

Work done by gravity W, = mgg

Change in potential energy of water

2h ’
2 ¢ h ?_' 2
(n pwg)2 > > zM9
For equilibrium, kx, =mg-F; = mg_%z%
xg M3 _3,
3k 6

Change in potential energy of spring

. -
_ 1) mg ||(h ¥3h) (VBh| | mgh
B [ e =

2

We + Wy = AU

We +mgg = m—gh(3+ 2\/§)+§mgh

1243
W, = mgh[\/g+4J

12

7. A

Sol. Conservaion of momentum Vo Y
2mvg = Mv — 2mv,
Conservation of energy M M
2 x%mvg ~Iwvz 2 x%mvg

amv, 2v, Y;
= V= =—
M+2m 3

Vo ~—>
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8. A

PV,
Sol.  (P) PV, =22

= Pg = 2P
3
B - C, Q=EHR(TC—TB)

V, V,
PV, = %[PC -2 2P, —Oj

2 2
10
Pe="Po
V,
p, 0
PV, 'O
@ o= T2
0 B
T
=T, =2
B 2

20 €2 2
po_i Pc P
2l 2 2
7P
Pe=3
3

(R) Q= EHR(TB -Ty)
3
POVO = E(PBVO - F)ovo)

5
PB = §P0

(S) Q+W,, = gnR(TB —Ta)

1V, 3(. Vi
P, Vo +=—2(Pg +Py) ==| P 2 —P,V,
0Y0 22(8 0) 2(82 OOJ

11
p<i-p
B 2 0

9 C
8 16
Sol. P =4x—="—
P) a; 6 3
u|=£X§X42=£
2 6 3
0.=8
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u2=E%2x42=16
2

alg-28_(16-32]:H
3 3

:>H=E
3
(Qua=4x2=8

ui=1x2x42=16
2

G =4x4=16
1 2

U =§><4><4 =32

4(16 - 8) = (32 - 16) + H
H=16

(R)ui=%x1x42=8

G=1x4=4
p=4x2=8

u2=E%2x42=16
2

A(8-4)=16-8+H,
H, =16

o H =H1+H2=24
S)a=4

ul=%><1><42 =8

8 16 1 8 5 32
=4x—=—, U, =—x—x4 =—
b 6 3 ° 2 3
[E—4Jx4=(2-BJ+H
3 3
H, = 8/3
gs=4x4=16
u3=1x4x42=32
2
4(16 —E] = (32 —2]+ H,
3 3
H, = 64/3
H=H; +H, =§+ﬁ=24
3 3
10. B
Sol. Using angular impulse momentum theorem
7R 2 (V¢
(P) J—=mVR+—_mR"| —=
5 5 R
Ve =JIM
(Q) Using angular impulse momentum theorem
Ry TmveR
5 5
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=V =£
m

(R) Using angular Impulse momentum theorem

1R TR
5 5

(S) Using angular impulse momentum theorem

JRsin53° =ngCR

_ M
¢ 7m
11. A
Sol. (P)F = —kx - Axcg
__(k+Aog)x
Aph
T=2n [P0
209

(QF = k(x+x5)+T, kx, =pA§g
14 14
-T+pA=-g=pA—a
p 29 p 5

oo F=—kx —kxq + pAg(g-a)

pA/
® vl
a L
After extending it by y

ay
F= mg—T(h+Y)

ma:mg_ﬂh_ﬂ
L L
a'y .
. a= L
Vi (i)
g
- a=—-——
hy

T=27t\/E
g

(5) Mg = (kxo)!

b4
Ty = [MQZJ cos6 —Kk(xq + ()¢
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12.

Sol.

13.

Sol.

14.

Sol.

SECTION - B

Using conservation of momentum of the system

2
M—KOL = —k/%0
3
o= -Kp- 320,
M Alp
o= —[39—6]9
lp
9
Imv,; =mv,
vV, =9v;

... (i)

Using conservation of energy of the system

G9m? G9m?

- =— +%x9mvf+%mv§

j =40.8eV

14R 4R
2
456m* _ 45mv?
28R
Gm
= V)=, —
28R
Hence, v, =9v; =9 Sm
28R
2
(1 4
204 =13.62 [1—2—?
= Z=4
hC 13| Lot
}\’ 22 42
hC
b= % eV, =40.8 -32.22 =8.58 eV
13.6 x 42 [i-ij =10.58 eV
hC
eV
3 o
V = 10.58 — 8.58 = 2 volt
4
nhv = |A
1A
n=—
hv
_ ne
P 10°
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1x102 =& 1A
10° hv
Also, eVy =hv—-¢
hv=¢+eV, =(3.5+2.5)eV =6 eV

-3 5
| 2107 x107%6 _ 4 105 wim?
15x107*
15. 4
Sol. Overlaping region where interference takes place is PQ + A
P'Q' =2PQ
By geometry PQ = 2d 3
.. Distance = 4d N o)
. ad o2 \
No. of fringesN= ——=4—=4 N
D) DA \
d t p
N O
>
N
N
N
N
N Q
Ser
B
16. 4
Sol. One small division on main scale = 1 mm

L . 9
One division vernier scale = Emm
4™ line on vernier-scale is in line with main scale.

X=4mm - 4ximm=imm
10

10
17. 2
Sol. Water surface behaves as mirror
y = A cos (ot —kx)

tana = ¥y Ak cos(mt — kx)
OX

tan (otpay ) = AK

O tanl(o.lxﬂj =30°

J3
Angle between two reflecting surface is 2a. O, E, | and |,

all'lies on a circle
Angle between I E and |,E is 2o i.e. 60°

S ———————————————————————————
FIITIEE Ltd., FITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942
website: www.fiitjee.com



9 AITS-OT-I (Paper-1)-PCM(Sol.)-JEE(Advanced)/2024

Chemistry PART — Il

SECTION - A

18. A B, C

% ”*

! I (0]
*
L 03 1eqv dll NaOH *
2. Zn/AcOH
AIdoI condensatlon
MeO

(R)

2 eqv.) 2o, LIAIH‘ Se(excess
Heo FHZ ©©
T
(" "
HI (1eqv.) + CH3|
HO
W
(V) ( )
N\
OH on 0 o
CHjy
' CHj, .
1. Mg(benzene) —CH=
(Q) 92( H,0 HHCC'(F:J)O

(acetal formation)

MeO

S ———————————————————————————
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Sol
@ﬁ 1. LiAIH, ether Al 03/A
2. H2
/CH2
P (P) .
Cl
SOCI2 PI':-CgBrO Nal/dry ether
% CH,—Br
Ph (S)
1. NBSh(;l eqv.) % ’
Br
Major T
( J ) Ph ( ) Ph
leqv) LiAIH,
2 anH o O ether O
/ -
Ph
20. A B, C
Sol. X — Y is a reversible isothermal expansion. So,
P
AS, ,, =2:303 nRIogP—x =2.303x5x8.314 % Iog% =95.74 JK ™
y
X —Z is a reversible adiabatic expansion. So, AS, ,, =0
Since, X —> zZ —> y — X is cyclic process. So,
AS, ,, +AS,  +AS =0 (because ‘S’ is a state function).
L AS,  4AS,  =-AS _,=AS,
AS><—>2—>y - AS +ASZ—>y = Sz—>y
Now, AS, , + ASHy +AS, ,, =0
L (-95.74)=0
~AS,,, =95.74 JK™
21.

sol.  [cu(cN), ] =0.am[cN]=02M

=4x10" M.

lcu]= Kinstapity [CU(CN)TJ _ 6.4x10°x0.1

en] (02)
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Ky _256x10%
[cu T (4x10*13)2

" :\/Ka (H.S) _ \/1.6><1021><0.1 e

=1.6x10° M

Now, [S* =

[s*] 1.6x1072
22. C
Sol. Pressure (P) of first container, when all stop-cocks are closed,
Px3=2xRT
po2RT
3

After opening all stop-cocks’,

Total volume (Viptal) =3+6+9+....+150
=3[1+2+....+50]

50(50+1

_ 3, 50(50+1)
=3 x 25 x 51 litres

Total moles (Ntal) =2+8+18+ ..... 5000
=2[1+4+9+.......... 2500]
=2[1 +2°+3° +..450% |
B 50><(50+1)><(2><50+1)
- 6

1

=§><50><51><101
=50x17x101

So, let the total pressure be Pigy.

P % (3% 25x51) = (50x17 x 101) xRT
P - 50x17x101xRT _3366x EXRT L% 66 p
3x25x51 3
23. C
Sol. () ( NOj+H +I— NO_ 4l
aramagnetic
(B) 0O,+KOH— > KO, +H,0+ O,
(Paramagnetic) (Paramagnetic)

©) (NH,),Cr,0, (s)——N,(g) +Cr,0, (s) +4H,0
All are diamagnetic substances
(D)  Pb(NO,),—*—PbO+NO, +0,
(SR ——

Paramagnetic

24. B

Sol. n — butane ——isobutane
at t=0(conc.) 1 0
at time 't' (1-x) X
at egbm. (1-x,) Xe

At egbm, 1.2x(1-x,)=0.8xX,
o X, =0.6molL"
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K, = K _L2 15
K, 0.8
So, A,G° =-2.303RTlogl.5 = —-1.034 kJ mol™ (Option A)

. . dx )
Rate of conversion of n-butane to isobutane [E] can be written as

dx
Esz(a—x)—Kbx
So, 1o 2303 K.a

(K +K,) K@ (K, + K, )x
069 069 . ,

= = min
YK +K) 2
X .6
Att=t, ,x=—==—=0.3M
1/2 2 2
So, after 0.345 min, ((jj_)t( =1.2x(1-0.3)-0.8x0.3 =0.60 Mmin™*
=0.01Msec™
Option (D)

When t=t,,, x=%><x‘5 =1><O.6 =O;23=0.15 M
2.303 1.2x1
xlog
2 1.2x1-2x0.15
2.303 1.2
= log
2 1.2-0.30
_2.303 | 1.2
2 0.9
2.303

So, ty, =

x[2log2 <log3]

= &203[0.60 -0.48]

=$x0.12

t;.=0.138 min (So, option (B) is wrong)

Similarly when t=t,,, X =%>< X =%><O.6 =% =0.45M

e

cod @ =0.69 min. (option (C) is correct).
25. B
Sol. P, +0,(Excess) P,0,,—%% ,POCI,

P, (Excess)+0, P,0, —*% POCI, +PCl,

P, +Conc. HNO, ——H,PO, —*% _,POCI, +HCI
P, (White) + SO,Cl, —— SO, +PCl,

PCI

5

socl, +POCI,
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26. C

Sol.  CuSO, +4NH, (aq.)—{Cu(NH3 ), T —> Blue, sp®d, p = ~/3BM; paramagnetic
CoCl, +KNO, + CH,COOH—E. [ Co(NO, )6]3’ — yellow, diamagnetic, (d’sp®), u =0
CoCl, +NH,SCN——[ Co(SCN), ]2’ —> blue, paramagnetic, u = 3.87 BM, sp®
CuSO, + KCN —>[Cu(CN) T +(cn),

EXCESS

sp?, colourless, . = 0, diamagnetic

27. A
Sol. (P) 0
H3O*
/HH\_F CH COOEt M|chae|addlllon /@\ /¢\
COOH
\
O
(Q) /@\ (NH ) CO / \ CHBr3/t BuOK
00
(R) 0
+CH, 2CH-C-CH %&1 i oo ii@
®) (0]
(S)
OH
M‘( __lLNaHCO,
(@]
28. B

Sol.  K,Cr,0, + 7H,0, + 4KOH——> 2K ,CrO, +9H,0
(red brown solid)
K,Cr,0, +H,0, +H,S0, —>2Cr0,+K,SO, +5H,0

(blue)

3K,[Fe(CN), |+ 6H so —2 5 12HCN T +Fe,[Fe(CN), |+6K,SO,

(triatomioc gas)

2KMnO, +Conc. 2sto4 (cold)——Mn,0, + 2KHSO, +H,0

(green oily)
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SECTION - B
29. 40
Sol.  'M+NaNO, + NaOH——>Na,MO, +NH,
g-equivalents of NH; produced = (100 x1-80x0.25)x 10"
=80x107°
=8x107?

2.016

2)

g-equivalents of ‘M’ = g-equivalents of NH; = 8 x107?2 =

M =65.4
So, ‘M’ is zinc (Zn)

Zn + 2NaOH——Na,Zn0, +H, (9)
1mol 1mol
20moles 20moles
So, mass of H, gas produced =20x2 =40g.

30. 768
Sol. 2Kl(aq) +Hgl, (s)——K, [Hgl,](aq)
millimoles initially : 20 5 0
millimoles after reaction: 20-10 O 5
=10
m moles of KI=100x0.2 =20
m. moles of Hgl, = M =5
454

i =1+(2-1)x0.9=1.9
=1+(3-1)x0.8=2.6

iKz[Hgl4]

So, molarity of resulting solution (M,,, ) = Zxf0126x5

100
M., =0.32
Now, =M, RT
=0.32x0.08x300 = 7.68 atm = X
So, 100x = 768
31. 36
Sol. From the graph, we can calculate that
Afs,s0, =500 Scm? mol™; A% coona =1500 Scm?® mol™;
Afi s0, = 2500 Scm” mol™; Al coona = 4000 Scm? mol™;

From Kohlraush law:
o] 1 o] o] o] —1.
ACH3COOH = EX |:2 x ACH3COONa + Asto4 - ANa2504:| = 2500 Scm? mol™;

Similarly
Al coon = 5000 Scm®mol™

Conductivity (k) of CH,COOH solution =%x0.1=10’2 S/cm
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Conductivity (k) of HCOOH solution =2—1Ox0.1= 0.5x107% S/cm

1072 x1000

Agt,coon = TE 100 Scm’mol™

0.5x107?x1000

Avcoon = 102 =500 Scm?mol™
100 -
Qcp,coon = mz 4x107?
500 _
Qhcoon =m= 0"
+ 1 2
Now, [H :|CH3COOH =107 x4x10" = (pH)CH3COOH =24
Similarly, (pH), oo, =3
2
H+
Now, E_, =0 - 0. 06|09Q

cell 2 |:H+ :|2

E,., =0.06x [(pH)

HCOOH (pH)CH3COOH:|
=0.06 x [3 - 2.4]
=0.036 V =36 mV.

32. 10
Sol. Reaction (i), (v), (vi), (vii), (viii), (ix), (xiii), (xvii), (xviii) and (xix)

33. 181
Sol. Scheme 1

NEOHIL, AgiA cuia __coc, | |
55%) CHI, T00%) H-C=C-H ~ (oo%) @ “anmyd A,
(100%)

(A)

(10 moles) (8 mole) (4 mole
(1. 2 mole) (0.6 mole)
Scheme-2
N, CIT
e @ o s o R
100%
(2 mole)
(1 mole) N02 N02
(0.5 mole) (0.5 mole)

S ———————————————————————————
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Scheme-3
N—N—C
@ + (6 g \©
(0.6 mole) (0.5 mole)
No2
(0.5 mole)

Molar mass of Z = 362 g
So, mass of Z formed = 362 x 0.5 =181 g.

34. 504
Sol. Step 1: Calculation of resonance energy of benzene (lig.):

AH,, (benzene) =| 6x AH, . +3xBE, | ~[1xAH,,(benzene) +3x350 + 3x610+6x 414
AHy, =[6x714+3x434]-[31+6x 414+ 3x350 +3x610]

AH,, =[4284+1302]-[31+ 2484 +1050+1830]

— 5586 — 5395

AH_, =191kImol™

Resonance energy of benzene = AH ., —AH, =49-191=-142kJ mol™

(cal)
Step 2: Calculation of AS:

H,0(s, 273K)—2=22 5 H,0((, 278 K ) —2=22=2C 5H,0(/,T,)
10° x52 =15x(4x18)x (T, -273) = T, =321.15 K
AS,, =AS, +AS,

3
WELLL TR
273

=329.67 +1080%2.303 xlog(1.18)

=329.67 +174.10
=503.77 JK * ~504 JK !

AS
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Mathematics PART — il
SECTION - A
35. B,C,D
Sol. x2+(x+1)2=3x+k,x¢—1,0
2x*—x+1-k=0
x=0,k=1

x=-1,k=2x(-1)’+1+1=4
D=0=1-4x2(1-k =0
1-k=2 . k=1-1_7

8 8 8

36. A B, C
Sol.  Leth(x) = e™f(x) apply Rolle’s on [a, b]

Let h(x) = e%™f(x)

Let h(x)=m

9(x)

37. A, C
Sol. Circumcircle of ATPQ is circle with diameter RC where C is centre of C;
If Q; and O, are centers of C, and C,, then tano = % tanp = g tan(a +B) =é
175
=>r=-—
13
38. B
30 30\2
14 ((1+ X) +(1—x) ) 60 300
Sol. Y %C,, -*C,,, = coefficient of x** in S T
r=0 4 2
39. C

Sol.  |z|=v25°-15° =5.25-9 =20 as|z; - | = |z; - z3|

So, a be foot of perpendicular drawn from A(z;) ony = x

2
S0, |ofAJ0A” [z ~af N[uf |z —of = zoz_[ﬂj _20x—"__1442

572 5v2
40. D
31 1Y

Sol. P == 1 —
41. A

3
Sol. Ziz:50><3—14{COS£+COS(3—TCJ+COSE}=15O

k:l|Zk 6 6 6
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42.

Sol.

43.

Sol.

44,

Sol.

A
Let S be the focus.

So, equation of ASisy —4 = g(x -4);2y-3x=-4

BS,y-0= —%(X—Z);3y+2x=4
5(20 4
13 13

(P) o =ax=o03=2, AM of Oy, O, O3 is HM of Oy, O, O3
(Q) Range of -x*+x+a (-0, -1],a=1
(R)  9(9(3))=9(9) =1=9(9(9(3) =9(1) =2

~2+0 2
0)=0; ——— =%
A= o os-1 5
~ (noay [B+E). 4 ap (s ony D+
(S) ax(bxc):[f}(a.c)b—(a.b):\/E
L. 1 L1
-:c=— and -a-b=—
a-c \/E a \/E
D
47 T
(P) 1= [In[4sin(x+a)dx= 4fIn|sin(x +a)jdx +4zin14
0 0

Putn+o;x+a=t

T+

= 4 [ In|sin{|dt +4nin14 = 4X2X_g|n2+4nln14 =4nn7

(Q) Leta=2%:8".50;p=2%.3%.5; h=2%. 3% .5%
Given LiC.M. of a, b, cis 2%.32 .5
H.C.Fofa b,cis2x3x5
So;.for ay, oy, oz there are 12 cases and By, B,, B3 there are 6 cases
So, total number of triplets is 12 x 6 = 72

(R) {%} is discontinuous at 10,:20, 30, 40, 50

So, number of points of discontinuous 25 —5 = 20
(S) )90 =ak-1)°(x -2’
1 1

Given !(f(x) -g(x))dx = a!((x ~1)° ((x-1) —1)2)dx

= a]{(x1) - - (x1 Jox= oA 0T 200

| ENEE
of (32 -+
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45. C
Sol. (P) x=1
(Q) Area=e+1—3
e
(R)  y*=e*—2e"Iny
So, given expression is 4

2 2
(S) I = I(cos x)2023 sin(2025x)dx = I(cos x)2023 {sin2024xcos x + cod2024 sin x} dx
0 0
g -1 g d
= Isin 2024xcos?°? x + c0s2024x cos?? xsinx dx = —I—(cos 2024x cos?%?* x) dx
: 20249 dx
- 1 ‘cos 2024x(cos x)2024 2 = _—1{ -1 = .
4 0 2024 2024
SECTION-B
46 8

Sol. P+Q'=adiQ
=P+ Q= (adj Q)" = |adj P| = |(adj Q)|
= |PP=|QF = |P|=%|Q| = P=Q’, adj Q= 2P
2PQ=Qadi Q = |Q|I
PQ =4l as |Q| =8 and QP =4l

47. 3
Sol. R; B;1 R, B, R3 B3 R; B4 Rs Bs Rg
R are to be filled with red:balls and
B, are to be filled with blue balls
Bl+Bz+Bg+ B4+B5=10With R1+ R2+R3+ R4+R5+ R6=6
Rl, Re € W, Rz, Rg, R4, R5 eN
Total arrangements = '°*C, ,- "¢, =9C, . 'C,

48. 2
X
Sol. sgn 1
’ [[tan‘lx}]
49. 9
1
! k © k-1
X+k-1 X4k
.[X J‘X dx (o+k-1) 1
Sol. lim 2 A = lim 2 - =i — ==
n—wo 1 a—0 o a—0 k o k
g
50. 1
Sol. Let p=2i+3]+5k; §=sinasinpi+cospj+cosasinpk

|d = \/sin2 asin? B +cos? p+cos?asin?p =1
=sinasinB=2\cosB=3r;cosasinf=5A

1=38x2;x=i

38
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detA — {smasmﬁ +l} 1

cosp 3
51. 8
Sol. Let equation of tangent be gcos 0+ %sine =1 as it passes through (-2, 0)
So, —Ecose =1;a-2cosb6and _Ecgse =4
a a sina

tang = — 2 ‘sec’0=1+tan’0
4a

! ~ ;64=16a" + b’
a 16a

16a% +b? > 2J16a%? ; abs%=8

e —
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