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ANSWERS, HINTS & SOLUTIONS

Physics PART — |
SECTION - A

1. A, D

Sol. For transverse wave, Vv, \f
pxS
=600m/s

\/2 5><103><106 y.. 10‘3
900 30 1000
Cu 3 ‘e 3 — /
8.1x10° x10 90><10 3

800

r “Vcu 3 2
& - —£ 0.3
a V,+V, 2800 7

3

For longitudinal wave. V, = \/z
P

10 5
V- IO S s
2.5x10 50
16x10" 4x10° 40000
N 5 = = m/s
8.1x10 9x10 9

14000

. Ma= Yo 9 7

L= L= =—=~0.15

a V,+V, 94000 47

9
2. A, C,D
Sol. Work done by force equal to the elastic potential energy stored in the wire.
3. A C
K;A(100-0

Sol. Pl=%:>Q=Pltl
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Sol.

Sol.

Sol.

Sol.

b _ K2A(100-0)

P 3 =>Q=P2t;
Q.Q
_RhP 4 Q
P +P, 9+g t,+1,
L b

= Q=P +t,)
= t1p = t; + t, = 100 minutes
t, +t
p,—p +p, -2, Q_Qli+t)
1 t2 tltZ
tit, ] -l _20x80

0 = = =16 min
t, +t, t,+t, 100

= Qza(

D
When current is increasing magnetic field is increasing. Hence current flows in opposite fashion
by Lenz’s law.

B
lo = K¢*
lc = moment of inertia about an axis passing through ‘C’ and perpendicular to the plane.

So, Ic = 2K(14/2)* - 2Kkr* +'§

_gket -2kt 40 - 6.51,
2

D
Alog — Ax pg = Alca
pgx
a=qg- =
g 0

oL
[v.dv = [g— PIX
!v.dv—.!g - dx

2 2

v
= —=0X LR
2 ol 2
At maximum displacement,
v=0
x=@=2xix4=4m
P 2

D
Extra path by S, = (d sinO)u,, = (n, —p, )t
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8. C
Sol. Velocity of the wave in the wire AB

v, = T = /—160 =80 m/s
[TH 0.12/4.8

Velocity of the wave in the wire BC

w, V0.4/256

Amplitude of the reflected wave
a = [Vz — Y jai _32780 55_ _15cm
v, +V, 32+80
Negative sign signifies that reflected wave is inverted.
2v, a = 2x32
v, +V, ' 32+80
Equation of the reflected wave Yy, =—1.5sin(wt + kx)
Resultant wave equation in the wire AB
y = 3.5sin(wt — kx) —1.5sin(mt + kx)
y =1.5sin(wt — kx) —1.5sin( ot +kx) + 2.0sin(wt — kx)
y = —3.0sin kxcos ot + 2.0sin(@t — kx)

Amplitude of the transmitted wave a, = x3.5=2.0cm

Maximum displacement of the nodes in the wire AB =2.0cm
2
a 1.5x1.5
Fraction of power transmitted in the wire BC =1-—%=1-———=0.82
a 3.5x3.5
9. A
Sol. As shown in figure, from equation of motion y

1
S=5,+ut +Eat2 for first gun,

X{1=5v/3t, ...(i)
1 2 . (0] X
and¢f ¥, =10 —Eg'[1 ... (ii)
While for the second gun
X, =5+/3¢0560°t, .. (i)
and y, =10+ 54/3sin 60°t, — % gts ...(iv)

For collision, x; = x; and y; =y,

i.e. 5J§t1 = 5\/§xlt2 and lO—lgtl2 :10+Et2 —lgtzz
2 2 2 2

ie,  t,=2t and g(t; —t’)=15t,

which on simplification gives t; = 1 sec and t, = 2 sec (as t; = 0)
and substituting t; =1 sand g = 10 m/s’ in equations (i) and (ii) co-ordinates of point P will be

(5v3,5)m.
v, =5v35in60°-10x2 =-12.5m/s

S ———————————————————————————
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10.

Sol.

11.

Sol.

12.

Sol.

13.

Sol.

14.

Sol.

15.

Sol.

v, =—-10x1= -10m/s
So, magnitude of y-component of relative velocity just before collision = 2.5 m/s

A
Conceptual

D

mvoJ
¢ =sin1£=sin1(2q|3 i
! r mv, 6

Js

N3
=sint—==
b, > "3

om
Time spent in magnetic field = ——, 6= angle of deviation.
0

SECTION - B

2

The end which is clamped will be node and
the free end will be an antinode. The nodes
and antinodes will be formed as shown.

Let & be the wave length of the constituent waves

Then, length of the rod —%+ G 11% 11% - 4 m
10
Speed of the constituent waves V = \/7 1/644 | =4000 m/s
X
Frequency f = ¢ 4000 =11000Hz.
A 4/11
8
n=38
§ 2 2

F= R-h

o )
9

hl

9, =g( _E] noAg = —%Ahl
and —— R—2 o AO. = _2g—R2Ah

9RO T TRy

given that, Ag; = Ag>
So, h, = R[2"* —1] =900 km

1
As the electric field is radial, by applying gauss law, we can write
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[Eds- Q T E
Forr=LE - cli—ewve) L N
a 1/ o) e
I ~ 'x r=1/a;
gSE.ds = C(1-eY)a? x 4n(1/ o)? 54
:g=4nC(1—efl)2 Q =(1— 871)2.'.N=1 /
€9
16. 7
Sol. EMF induced =-— @
dt P
d
current induced = ‘ ddt) = s
d
= idt = —(I) €= 1m >|0Q
R €«——— 3m —=>
do

Integrating, .[idt = JE = net change in flux/R

netchangeinflux

Hence charge flown =

R
NE 4
Now net change in flux = ¢ - ¢¢/= B IGIC) In —Inl — || Weber
2n 2 3
charge flown =1.17 x 10 coulomb = x = 1
17. 1
Sol. Find pmin and pmag @and then'locate the images along x-direction.

3
=—and -3
l’lmlﬂ 2 umax

S ———————————————————————————
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Chemistry PART — I

SECTION - A

18. B, D
Sol. Bond energy Cl, > Br, > F,
Electron affinity Cl > F > Br

19. D
Sol. Hybridisation doesn’t take place in diatomic molecules.
20. C,D

Sol. [Cr(NHg,)s]3+ is paramagnetic
[Col4]2‘ is tetrahedral in geometry

21. B
Sol. Weight of H,O in solution = 75 x 0.08 = 69

(CH,CO), O +H,0——>2CH,COOH

W 5

102 18
W6, 6x102_ o
102 18 18

.. weight of acetic anhydride required is 34 g

22. A
Sol.  (CH,),CH-N=N-CH —> N,(g)+C.H, ()
P, - -
Pi—x X X
P=Pi-x+x+X=Pi+tx =>x=P=Pi
L Pi—x=2Pi<P
23. B
Sol. Lyophobic sols are easily coagulated
24. A
Sol.

D

CH. CH,
O~ =g

BD o T

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



7 AITS-FT-Ill (Paper-1)-PCM(Sol.)-JEE(Advanced)/2024

SOI Me
/Y sooy Me
Cl
/vD
/Y 523\:2 Me .
SN, st
Cl
HCI
Cl
(i)NaH
TR Me
OMe
26. B
Sol. Refer mechanism of reactions
27. A
Sol. Factual
28.
Sol.

OH
OH
A& + 3CH,|
OH
(i[ o, C[ + 3CH,|

sSle oMo
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OPh I
OPh I
3HI + 3
OPh I
-l
I I
— TR HI
I I
CH,

OH

2

CH;—OH CHy—I
CH—OH | GH.
— 3HI _
_— CH | I, LlH HI CT—|
CH—OH CH— CH—I e =,
(|3H3 CH,
CH—I (&8 (|;H
I
CH, .
SECTION — B
29. 66
Sol. ﬂ X2 = i X ﬂ
88 20 1000
W =0.198
% of oxalate = %xloo = 66%
0.3
30. 2
AlB
Sol. L —
A[A]
n= % =2
0.3
31. 124

Sol. CH, = xmL
CoHg = (100—X) mL
CH,(g) + 20,(g) —— CO,(g) + 2H,0())

-xmL =2xmL +xmL
7
C,H; (g) + 502 (g) —> 2CO, (g) + 3H20(|)
(100 x) —%(100 ~x) +2(100 - x)

212 = (x+2x—x)+{100—x+%(100—x)—2(100—x)}
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32.

Sol.

33.

Sol.

34.

Sol.
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212=2x+100—x+%—%x—200+2x=250—§

§=38:>X=76mL

.. contraction due to KOH = V¢p, = X + 2 (100-X) = 200-x= 124 mL

435

2

r = 0.529x A
Z

= 10° = 0.529 n?
n®=1.89 x 10° = 18.9x10"
n=434.7 ~ 435

5
pK,=9log 1-5 = 8.824
0.15

C
OH = pKb + log =2 =8.824 +log—— =9
pOH =p 9 957

pH=14-9=5

392

i 200 11
1 R \307 T

T~392K
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Mathematics PART — Il
SECTION — A
35. A, D
b 1
Sol.  Since jf(x)dx = (b ) f{(b a)x+a}d
a 0
2 1
jsm x2dx = Isin(x +1fdx = jsin(xz +2x +l)dx
1 0
4
Icosx dx = SIcos (8x — 4) dx
—4
= 8]00516(2x—1)2 dx.
36. A /B, D
Sol.  2¥+ 2% =(y—1)(y +1)
Shows that the factorsy —1 andy + 1 are even, exactly one of them divisible by 4. Hence x > 3
and one of these factors is divisible by 2** but not by 2".
37. B,C,D
Sol.  |¢(2) =1Az+Bl= %|(2+1)(A+B)+ (z=1(A-B)| :%I(z+1)£(l)+(z—l)/,(—l)|
1 1
<=(z+1+(z-1)M==km
2(I U+lz-1) 5
38. C
g
Sol. _ i Sin 1(smx)
x-0 cos ™ (cosx)
. sini(sinx) . X
lim— - —="1m - I
x>0 cOS(COSX) x>0t -X
_sint(sinx) . x
ijm — = lim— =9
x->0° cos T (COSX) x0x
= A does not exist
B= Iingmz 0 as[|x|] =0 when x > 0.
x>0 X
39. A
Sol. In order to check for correct option we need to find cases for a’ + b? - c® to be positive, negative

or zero
Crestlng table for

¢ |a’+b<c’ (a, b)

1 0

4 |1 @, 1)

9 | 3+1 (1,2) 2, 1), 2 2)

16 |4+3+1 (1,3) (3, 1), (2, 3), (3 2

25 |5+4+3+1 (2, 4) (4,2) (L, 4) (4, 1) (3, 3)

36 |9+5+4+3+1 |(523)(35)(25) 5, 2)(L5) (5 1) (4 4) (3,4 (4 3)
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40. A
3|’ 3r+1
Sol. T = _
" rr+D r+D(r+2)
4. A
y 2
2 [Xl"'mlj 2
Sol. |'2= X —ﬁ (Ej:—l +] X _ﬁ_y
Y'm,) 4 4 Lm, 1
2
:>y2+d—y+ Y _oxy=0
m

—y? +2xy=l(x+2y)
m
me X+2y
2x -y
dy x+2y
dx 2x-y

42. A
Sol. P—->3 Q—>2,R>1,S->14

(P) Required probability = %

(Q) Required probability — (%)3 4 (%)4 N (%)4 . (%)4 " (%)4 - (%y _ ;_Z.

(R) Required probability =?ji7.

(S) There are five cases 0, 1, 3 or 4 wins
1+7+15+10+1 34

Required probability. = > = o7

43, B
Sol. P—->1,3 Q>2,R>4,S—>2

[(m) = jln(l— 2mcos X + m? ) dx
0
[(-m) = Iln(1+ 2mcosx +m?)dx = Iln(1+ 2mcos (n—x) + m?)dx
0 0

= J'In(l—chosx +m?)dx =1(m)
0

=1l(m=-m . (1)

Also I(m) +1(-m) =Tln(1—2m2 cos 2X + m* Jdx

Put 2x =t i

2 1(m) +1(=m) = 1(m?) ...(2)
() 2 Hm?)

2I(m)—|(m )—m—z
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44, D

dy

Sol.  Function is even with f'(x) === = tang. Hence f(x) is not differentiable at x = +x, +3n
X

Also f(x + 2an) = f(x) same for f'(x)

2a T
Area = ZI xdy = 2ja(6+sin 0)(asin®) = 3na’
0 0

x =a(0+sin0),y =a(l-cosh); j_)(; =a(1l+cos0) :d—g: asino

2sin9c059
_ 2

2 0

dy _ sin®
dx 1+cos0

= tang not differentiable at0 = rand 6 = -«

2cos

45, A

Sol. (P)
-In3 -In2 ~ 'In2 2 K
Q)
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46.

Sol.

47.

Sol.

48.

Sol.

49.

Sol.

50

Sol.

51,

Sol.
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SECTION - B
2

With respect to each X, y, z coordinate picked in two distinct points the parity of numbers should

be same. No. of such triplets = (22 +f)(22 +22)(32 +22)—3><4><5

Probability = _460 :ﬁ
3540 177

5

bcosx + bcos3x _ bcosx(Zcos2 X —%)

3 .,
=|bCOSX|E—ZSIn N
gEMgS
2

=bl<2 = b=-2-10,1 2.

1

2(x).F(x)

d o
1- (f(x))* _2X202&(8In (F(X))? = x?) >0

Let g(x) = sin™((f(x))?) — x° is a non-decreasing function.

. . T, T,
< — — <
= im g0 < im gx) = 2 -} < 2

Y
=x2 -’ zgz[xf—xﬂzl.

8

Above expression is Z(sz il x)?‘), x €[0,1]
xe(p,qgr,s)

Consider f(x) = 2x* + (1 —x)*

1

If the sum of digits in a humber is divisible by 9, then number itself is divisible by 9
= either number comprises {1, 2, 4, 5, 6} or {1, 2, 3, 5, 7}.
|
4 required probability = 2520 = 2 X _ 2y q0x-1,
P, 21 y 21

2

n

n 2n+1_ n
Tn=tan"{ 22 1}:Tn=tan{—2 12 }
14 2™ 1+2M2"

T =tan ‘2" —tan"2"
Sn = ZTn
n=1

S, =tan*(2"*) —tan™(2)

2n+1
'g=cm4{?“+§%}:1;=cml{2 +q

S =g—tan’12 =cot™2

n

FIITIEE Ltd., FITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942

website: www.fiitjee.com



