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ANSWERS, HINTS & SOLUTIONS

Physics PART — |

SECTION - A

1. A

Sol. mg(R+r)=lmv2+l L |2
2 2\ 2
®=Vir
/ VR +r

B
E”‘A/g a/com + acomlg Aﬂ‘
|

~ ~ _V2 ~ ~ ~ V2 ~
p/ = O +ro+ i—aj = w’ri— +(ra—a)j
Alg R+r R+r

a
For rolling = a=ra, V.= to v
= o =Vir
o 2 - s
Any =|0T= i
i (R+71)
OWHE vY, v _4g(R
M R+r 3 \r
49 3r

[Barg| = 5 =49=d0ms’

VBlg . VB/com + Vcom/g
VB/g =VI—-V]

‘VB,g‘zx/l_6=4m/s

e
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2. A
Sol.  uN> \/(mgsine)2 +(ma)?

= pumgcosh >my/a? +g° sin® 0

2
= \/tanz 9+[E] sec?0
g

By putting a = g/2, and 6 = 45°

3
> [=
H=42
3. D
sol. L _[3_4L L
20 2 R -R
= R =20cm
4 3.4 (3.4
3) 1 \2 \2 3
v, (-30) +20 -20
=> V=

After reflection from mirror these rays appear to be passing from focus of mirror

2 (5) [3-3) 6

v -40  +20 -20

—>V=w
4. D
Sol. Do it by comparing units
5. A C
Sol. J x5R=48mR’0

®= > =4 rad/s

48mR

Vo =3Roi=3m/s'i

Jot 3= 2009, —0)

J+J, =20x3i

J,, =60i =481 =12 N-s (i)
6. A B

2
Sol.  I=lg, +md? 22 am[ RSB R
5 2 20

mgR = 1x;—?’mRzmz = o = 20 rad/s
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Sol.

Sol.

Sol.

A, D

Viax = A% =20 m/s

f  =3.3x10° 330+20 =3.5 kHz
330

max

foin = 3.1kHz

-3.3x10° [MJ

Energy density is Ug = [,/C
In time dt sec, observer receives energy

de = 2 A(c + v)dt
C

de lo(c+ V)

.. Apparent Intensity, |, =
pp Y, Ia Adt c

= 100[%} =106 W/m” (approx.)

SECTION - B

3
For AB region of sphere

nth = In(Rsin0)?

h IzR?sin@
“R=En—=——7-—7—
A o
Q = 27(1- cos 0)
= 0=45°
For remaining portion
2ldscosa.

dF, = dF, :[
Cc

COSGJCOSQ

2 n/2

2
F, = AR I c083 asinada = S cos? 0
Cc C

0

2
F=F1+F2=§|£
4. c

. nodn(2a)® B noJna? B noJna? _ HoJa
21(2a) 21(3a) 2na 3
podn(2a)* 0, nodna®  2a  3pyda

B x _
° 2n2a 2m5a® 5a?  ®

o)
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10.

Sol.

11.

Sol.

12.
Sol.

6
For steady state height H
Q2
Q=ay2gH = H=
J 2ga’

J'[dy_ Idt

= o ;A

P=6

4
Conservation of angular momentum
mvyxsin(rt —0) = mv,,,,Rsin90°
= VpXsind = v R
Conservation of energy

GMm 1 >, GMm 1

—Mmv, = +—= mv
X 2 0 2 ma

ZGMRZ[l 1}
R x

x°sin® 0 —R?
Since, x = 2R

26MR2[ L
2R

4R? sin? - R?
at 6 = 90°
Speed vg is'minimum

GM
Vo(min) = 3R

X

2
Vo =

2
Vo =

1

Heating power produced by, family member is Wg

We =Kk[10 (-20)] = 30 k ()

When the heater is switched on

We + Wy = K[15 - (-20)]= 35 k ... (i)
When the bulb of power 0.2 KW is switched on

We + Wy + 0.2 = K[16 — (-20)]= 36 k ... (i)
From equation (i) and (iii)

0.2=k

From (i) and (ii)

WH =5k

Wy=5x0.2=1kwW

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

website: www.fiitjee.com




5 AITS-OT-I (Paper-2)-PCM(Sol.)-JEE(Advanced)/2024

13.

Sol.

14.

15.

Sol.

16.

Sol.

17.

Sol.

4

uv  10x20
lrnax = E = 1 =20

SECTION -C

5.74
Range 5.71t0 5.76
1.34
Range 1.31t0 1.36
(Q.14-15):

Energy released in one nuclear reaction = (2 x 2.0141- 4.0026) x 931 MeV = 23.83 MeV
23.83x1.6x107"

=5.74x10* J
4x1.66x107%7

Total energy produced by 1 kg of lH2 =

Now,
5.74x10™ =mx 4.2x10%(100 — 27) + mx 2.25x 10% + m x 2x10%(800= 373)

= m=1.68x10%kg
. supplied energy = 1.68 x 10° x 2 x 10° x (800 — 400) = 1.34 x 10"* J

23.33
Range 23.33 to 23.34
Q= mIsdT=70m KJ

0.12
Range 0.11 to 0.12
Since energy of radiation is uniformly spreaded in2x solid angle.

Q .
dQ =——2nRsinORd0

27R? 4o _—
dP = d—Qcose 0

c

/2
P =% I sinBcos0do = Q/2c

myv. =

T

0
Q
2c
TN, VN

't _2mc
=0.12 x 10 m/s = 0.12 mm/s
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Chemistry PART — Il

SECTION - A

18. A

Sol.  XeF, +O,F, ——XeF, +0,
XeF, + PR, ——[XeF| [PF,]
XeF, +H,0—— XeOF, + 2HF
XeF, +2H,0—— XeO,F, + 4HF

19. D
Sol.

OH o
OH o
HO
HO Y HO
H,0
O H HO OH
OH
OH
. OH
HO
OH
Q HO
OH OH 5
OH OH
20. C

Sol. Chalcocite :Cu,S and Cinnabar : HgS
Self-reduction technique is used in the extraction of Cu, Pb and Hg.

Hs CHj

50| CH,
i N i _NHACc NHACc i NH
O,N
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/©/ AgN03 aq) /©/ + AgCI{
1 mole)
(1 mole)

AgCl+2NH, ——[ Ag(NH; ), | C

22. B,C,D
Sol. (A) Reactivity of group-I metals towards water increases from Li to Cs due to decreasing
melting point of metals.
(B) 6Li+ N, ——2Li,N (Brown red solid)
© Fact
(D) Solubility of KCl at 100°C = 56 g per 100 g H,0;
Solubility of NaCl per 100 g H,O = 38.4 at 100°C

23. A, B,D
Sol. 10 moles of A and 10 moles of B

P; = PaX, +PaXg = O.6x%+0.9 x% =0.75 atm

th
Since, [%J moles will be converted to vapour.

In vapour 5 moles total will be present
Assuming ‘x’ moles to be of ‘A’ in vapour phase

A: liquid vapour
(10-%) ()
B: 10-(5-x) (5-x)
(5+x)
(10-x
| @05 E (10-x)x0.6
(i) Y N b
5 p; 3x
s (5+x)
L = 5 0.3
(i) S« 15 ZPT:%
5 P, (5-x)
So (10-x)x0.6 (5+x)x0.9
’ 3x - 3(5-x)

x* +45x =100 = 0
4542425 4514925
2

=2.125

S ———————————————————————————
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24, A /B, C D

Sol. (l)l ﬁ
HsC—CH—C—ONa HsC—CH—C—O0~
— + 2Na"*
H3C—CH—C—O0Na H3C—CH—C—O0"
o} 0
At anode:
i &
HyC—CH—C—O~ CH
|| (9) +2c0,(g)+2e
Hs;C—CH—C—O <|3H 0.2mole 0.2F
CHg
0.1 mole

At cathode:
HO(1) + e —>%H2(g) +OH
0.2mole 0.2F 0.1mole 0.2 mole

-3 6
Number Faraday'’s of electricity passed = 265 0 %210 =0.2F

96500

Moles of water electrolysed = 0.2
Mass of water =0.2x18 =3.6gm = 3.6 mL

So, volume of solution after.electrolysis = 2003.6 — 3.6 = 2000 mL =2 L
So, [OH" | after electrolysis = % =0.1M
pOH =1 and hence pH = 13

SECTION - B
25. 61
Sol. Complex Magnetic moment
[Ni(NH,), Cl, | V8
[RhF, ] 0
[cu(NHy), T J3
e |ig 0
[Co(H,0), " 0
[Ag(CN), | 0
[MnCL | J35
[Fe(H,0), (NO)]s0, V15

S ———————————————————————————
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26

Sol.

27.

Sol.

28

Sol.

29.

Sol.

30.

Sol.

31.

Sol.

12
[ Ph—C—CH H
(i) ] 2 | HO
- M~ Ph—Cg—CH,—OH +
(i) H,0, / OH" I\|/Ie OH
(A) (©)
(B)
(chiral)
H,CrO,
o)
ol i
p —
\ _Ph
>< /C\/ ™ Ph—C"—COOH
we” c—d Swe WSl |
” Me
o) (D)
(E)
So,x=9,y=2,z=1
44
K;=1.80 m'in: B
K,=2.4 min
2x/n2
2y =————=20sec=x
K +K,
4™ nearest neighbours in bee lattice are 24 = y
274
H H
I
PhCH,C = CCH,CH, ~Br PhCH,C = CCH,CH,COOH PhCH,C = CCH,CH,COCI PhCH, CH,—CH,—C—H
(M) (N) ©) (P)
3

Optically active acids can be resolved by adding enantiomerically pure chiral amines.
Optically active compounds are (iii), (vii) and (viii).

22
x=17 [Si(CHg ),: XeF; B(OH),i[Ni(CN), " :SF,; [zn(cN), T ; [|Cf4]’}
y = 15 (SiCHz3), has 6 plane of symmetry while SF¢ has 9).

SECTION -C
0.80
AS, +AS, + AS, + AS, + AS; + AS, = 0 (because the process is cyclic).
Also, AS, =AS, = AS, = 0 (reversible adiabatic process).
So, AS, +AS,; +AS, =0=X
X+4 0+4

So,
5

=0.80
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32. 2.50

Sol. Ol + Wi = AU =0 (cyclic process)
qtotal + (_700) =0
Qtotal =700J

Now, Q,+Q,+Q, +Q, +Q, +Q, =700
500+800+Q,+0+0+0=700

Q, =-600J

Also, AS, +AS, +AS, +AS, + AS, + AS,; = 0 (cyclic process)

500 800 (-600)
+ +

+0+0+0=0
250 200 T;
T, =100K
T, = 250 K (given)
So, o =2.50
T5
33. 16.00
Sol. On analyzing the above paragraph, one can conclude that:
CHs 0 CHy
X= Ph—C=—=CH—CH—CH; ; Y= Ph—C——CH; ; Z = H;C—C—CHO ;
CHg H
O O
Ph
A =HCOONa; BE- Bh 0 CHO ; C= ;

Also, ‘X’ can form a total of 10 ozonides including cross-ozonides.

34. 5.25
Sol. m=21; n=8

S ———————————————————————————
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Mathematics PART — Il
SECTION — A
35. B
sol Given dy c?sx(73|nx—3cc?sy+3)
dx siny(7cosy-3sinx-7)
Letsinx =t,cosy =u = cos x dx =dt, —siny dy = du
du_7t-3u+3 d_u_[Su—?t—Bj _ 3(u-1)-7t
dt  7u-3t-7  dt \7u-3t-7) 7(u-1)-3t
d 3[HJ_7 1
d_uz tl et 2oy s u-1)=wt
t 7[u—j_3 t
t
du dv dv 3v-7
—=V+t-— => V+t—=
dt dt dt 7v-3
dv _(3v-7-7v¥+3v
dt 7v-3
36. C
Sol. i (tanx+cotx) —(tanx —cotx)+ 2 et tanX — GOl x =}
(tanx+cotx) +(tanx~cotx)+2
2
- : t*i_o S (=D P+(y+l)t+2y<1)=0
2J2-1 2y2+1
+1)°—8(y<1)°>0 y-=
RAARINS/ T2l ) 21
(2v2-2) " (2v2+1)
-ty L
7 7
37. A
n n
Sol. < Let fi(x) = Yax = (f(x)) = (ax -f(x))
r=0 r=0
1 . 1/ 4 1 n 1 11
= [(f(x)) dx—j(Zarxr f(x)]dxz 3o [f(x)dx+Y | a [X -f(x)dx | = ==[f(x)dx
0 o\r=0 0 =1\ 0 3%
1
jf(x)dx
= =3
J(FG))" o
0
38. D
Sol. a-b=
= tan’x -2tan’y-1=0 = 1+tan’x = 2(1+tan y)
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39.

Sol.

40.
Sol.

41.

Sol.

42,

Sol.

= sec” x = 2 sec’ y = cos’ y = 2 cos” X
= 1—sin’y =1+ cos 2x = c0s2x + sin“y = 0

B,C,D

f'(x) = X*+x+1>0VxeR= f(x) is monotonically increasing function
For h(x) =f(g(x)) Vx e R

= h'(x) =f'(g(x)) g'(x) where f'(g(x)) >0V x € R

=>n=2,n=2

A B, C
Number designs using r number of marbles Glass tube
o (F+3) 121 (r+3)(r+2)(r+1) W
= Cr . = D
3! ri(12-r)! 3! N
=6 L(m)(uz)(ua) %
T (12— ~

X0

.. Total number of designs =

e lne
@§8
D

63| L (s 1)1 +2)(r+9) 2
——(r+1)(r+2)(r+
=l (12— LA B\ /cC |

13 11 m
=6y : r(r2+3r+2)

= (13-r)!

| |
Number of designs when 10 marbles are used = **C,, 1; = 12;11><% =11-13!
Whenr> 10
| | |

N="C,, 133 12C111; e L = 11(13!1)+12- %+? 39(13!) + 5(14!) = 109(13!)
B,C

A= —A= A% = <AA = + = +AA!

= AA’ = | = Alis orthogonal

= |AA| = | = |A] = |FA] = (<1)"|A] = |A]
= |A(l=(=1)")=0=|A|=00r (-1)"=1
Given A’ = - = |A’| = H| = (-1)"

= [A%= (1) #0= (-1)!=1=>n=even

SECTION - B
6

dy dy

Given —= +2ty =t> = —L =2 -2t
at Y dt y

t oo toow
= ()= tm )= tm (2 -2v)
(¢

)[1-2] exis

If ||m1—Ty=o:1 2=0; x—%

t—ow

Let hm(y)= as limy — o

= lim

t—o
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43.

Sol.

44,

Sol.

45,

Sol.

46

Sol.

Tt ) 2
2
2@’ |, pp_ @’ 2.4
o0 _(a+b)2‘ | (a+b)P 5
18 a’h? 0D| - 3v/2ab
5 (a+b)2 \/g(a+b)
2 2
|AC|2 =‘96—aa =b—+ a’>-—ab
2 4
b>

— _ 2 2_§ Z_Q

=b=2a= |AC|=,[a’ +a za —\/ga
2

|OD|=£~3~2a 22, [o8,

5 3@ B |adl
3
A =X+ 2E, —~[2E, +/3E,
(2x1- A) = xI - 2E, +V2E, —4/3E,
= A(2x1- A) = (xI+ 2B ~V/2E, + /3By ) (x| - 2E, 4 V/2E, —V/3E, |

= x-4E2 -2E2 -8E2 =(x*+9)l=>n°=9=>n=3

4
Equation of transverse axis y 5x—12y+7=0
3X+4y+7 5S5x-12y+7
§ @ 13
= 39x + 52y + 91 = 25x — 60y + 35 0
= 14x + 112y +56 =0 X

= 7X+ 65y +28=0
—X+8y+4=0
1.3 5 _
. §+Z 3 5 28 4 3Xx—-4y+7=0
:>g=—=__ —

1Y 3Y 35 35 5 7
1 —— | — —
s\ a) 3

= e= 1+£=$ — a=+65,b=7= J65-49 =16 = 4

9

N

7

atb+c=-a

ab+bc+ac=">b

abc=-c= (ab+a)c=0wherec=0
=b=-2aand(a-1)b=0
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=a=1,b=-2

a+p’+c*=1-8+0=-7
47. 7
Sol. 0,0=+33 andOM=3

= OM=26

And PM =5

= 0,P=7

A 4
m
Q
SECTION-C

48. 1.50
49, 8.00
Sol.  (Q.48.-49):

/06 = E

3

50. 1.25

Sol. Three if area of APAB = a?b(\/i —1)

51. 1.50

Sol. a?b(\/i+1)

Sol.  (Q.50.-51):

Length of AB =+/a® +b?

Let h — distance of point P from AB

:%X\/a2+b2 xh = Area of APAB /R‘\ b
Maximum area of APAB =Area of AP,AB P, m= a

S ———————————————————————————
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