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ANSWERS, HINTS & SOLUTIONS

Physics PART — |
SECTION — A
1. A
Sol. d—P:—pg, Bzﬂ and d_V:_@ (as M = Vp)
dh dv/Vv Yy

Above three relations gives

Bj.d—zngj.dh
0

Po

h h
oo oLl oo P P Py P
pp p. B g . B p B
P P d
- j dP =B j =5
Po Po p
= P =Py+BIn (p/py) (using eq. (1))
-1
= P=Py+B |n(1—wj =P, —Bln(l—po—ghj
B B
2. A
Sol. When Fa = % resultant force will be downward and so the surface
will'be flat. ———— e ——»
450 Fa
Fc
3. A
so, Heli_Ha7Hi
vV u R
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1 2 -1 4/3 2 4/3-2 . —10
————=—=v=-30cmand ——-—=——=V'=——cCm
v -15 -10 vt -5 0 3

4. C

2
Sol.  u=4/50,¢ =/50 =5v2m/s and T—mgcosO:m; — T=60N

5. ABC

Sol. V = E;d; + Eody (1)
J= G]_El = GzEz (2)
E. = Egle; and E> = Egle, (3)
From (2) and (3)
S1_%&8
G, &

, Vo,

From equation (1) and (2) E; = —————

d,c, +d,0;

Now field inside first dielectric

ElJ/_A_Q/_A[l_iJ_Q/_A[l_i} o =£(i+ij+i

g 2% g ) 2¢g, €, a o \g U
Vo, & Vo, [1 1} o

do, +d,0;, 2 (d;o, +d,0,) g g :Z
Vo,g, [1_ﬁ]_vgo (5, -01)

= o= =
d,c, +d,0, o, (dlcr2 + dzcl)
6. AD
Sol. Using work energy theorem from the frame of an observer O moving parallel to the wire.
VO
Holg
r g,E=q,v,—
x - 4 070 oy
0 A

jrm” qv, ;Lnl‘;dr =0 —%m(VO\/E)Z

To

quHo'o |n rmax 2

2 =-Mmv,
n A
—2nmmv,
rmax =I’.Oe Fitdh
7. ABD
2
I A, v, \3) 4 9
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Sol.

Sol.

10.

Sol.

11.

Sol.
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A 2V v 1
Where —t=——2  and -2 = h_2
A vty Vi p, 2

Vv, =V
A = Ai[ -1 j as v, >V, for Pz =4 so reflected wave suffers a phase change of =.
Vit+V, P1

SECTION - B

10
Ke? mv’

ARy . (1)

mvr:m .. (2
T

Solving (1) and (2)
nh?
- 2n°mKe?

r=2nr, (where 1o = 0.53 A and.n = 3)
r=9.54A

r

2

As the square BEDF lies on plane of symmetry so it can be B
removed.

So the circuit after its removal.is as shown

R
Req = E = O5Q

2
Y=Yty tYs
1

1 1 1 64k
= A e = W
ke 4k 16k 64k 21
T=d7 |- 058
keq
7
30

ms(T. — T, )x——=ms(T, —T.

(T (1, -T,)
=7T,=07T,+0.3T, ... (1)
t=tiphho (2)

K T,-T,

Substituting the value of T, in equation (2)
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12.

Sol.

13.

Sol.

14.

15.

Sol.

F=f (1)
N =mg ..(2)

ZT = 0 (about point S)

FR(l—sine)zmggsine
png(l—sine)zmggsine

:sinG%:G:E

3
~(AT/At), eAoT*/ms (A \(m, ) 4nR*( 2 In R
= 7 == || —|=—%|=—|adm=—m =—
~(AT/At)  eAoT*/ms (A J\m, ) 6a° \9n 2 a
—(AT/At),
—(AT/AY),
SECTION-C
1.41
2.05
(Q.14-15). F,
F=F,-F O i t—x
m m AR
F]_: H7Xg and F2= H?(/—X)g O' -
Gives = X -(2) F
E. /-X
Torque about point ‘O’
X L+X
F-=E| —
e
R /+X
o_t*r* ..(3)
F, X

Solving (2) and (3)
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V2-1)mg
Gives x = E/\/E So, x = i=1.41mand F.= u_mg, Fp= H(—)
V2 V2 J2
So,F=F;—F,= umg(ﬁ—l) =2.05mN
16.  0.22
_ 2 -~ i ~
Sol.  F=ltb 30(-i)+ [ Mjisinexz(i)+w=2.2xlo-7 (-1) =022
2l ¢\ 2nr Jcoso 27(2/0)
17.  0.22
Sol. e HMoV3L 2 polV A oo 5 HobVE 555 107 volts = 0.22

2nl  Jr 2nr cos 2n(2/)
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Chemistry PART — I
SECTION — A

18. C

Sol. Free radical shows resonance

19. D

Sol. Seliwanoff’s test is used to distinguish aldose and ketose.
Halogen and hydroxy group give Victor Mayer’s test.

20. C

Sol. BaCrQ, is Yellow in color, Q= NH3

21. C

Sol.  2HCIO,+H,C,0,—2CI0,+2C0,+2H,0
2Cl0,+20, — Cl,0,+20,

22. B, D

Sol. bis(cyclopentadienyl) bis (dinitrogen) titanium(il)
De to back bonding, electrons enters into ABMO of N, so bond length of N-N bond increases

23. BCD

Sol. If we do the complete removal of impurities, then sol coagulates.

24, A B, C

0.5molx40.6Kj/mol

Sol  AS,. =- e 0 250420 /1K

dG=dH-d(TS)

=d(U+PV)-d(TS)
AGp ; =dU + Pdv-TdS
=dg+dw,, +dw, +PdV -TdS

AG:dW non mechanical onthe system
deon mechanical by the system = _AGT,P
So D is true.

dG=dH —-d (TS)

=d(V+PV)-d(TS)

=dU + PdV +VdP -TdS —SdT

=dq+dwW__, +dW +PdV +VdP -TdS — SdT

mech non mech.
dG=dW.,, ., TVAP-SAT

So, ‘C'is false
B is false

For part "A” , AS =-54.42J) /K

system
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SECTION - B
25. 5
Sol. (x+y):(10+0):5
Z 2
26. 6
Sol. Zn, Fe, Pb, Cu, Ag, Sn
27. 5
Sol. Sb, Se, Te, Ag, Pt
28. 4
Sol. i, i, ii,vi
29. 11
Sol. oH
o/B
N
HO— g \\ HO OH
\ B'\OH \B——-O o B/
N N
O\ o/ O/ \B- o
B . AN /
/B’O O—B\
HO HO OH
5 +6=11

30. 7

Sol. (i) Zn+dil. H,SO, - ZnSO, + H,
(i) H,C,0O,+conc. H,SO, —CO+CO,
(iiiy P, +4SOCl, —4PCl,+S,Cl, +2S0,
(iv) NH;+0, —>NO+H,0
(v) H,PO,—2—PH, +H,PO,
(vi) Fe** +S0, — Fe’* +S0,*
(vii) NaCl'+H,SO, — HCI + NaHSO,
(viii) 4HCl+0, —2% 5 2Cl, +2H,0

SECTION -C

31 64.00

32. 0.15
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Sol.

33.

34.
Sol.

(Q. 31 - 32)
[BrT =[Ag(NH,),]" + [Ag’]

Ks + 2 6 +
ﬁ:[Ag ]X[NHS] X8X10+ [Ag]
2x10™"°  2x10™"° 1

KS + + —
2 - 6 :[Ag ]2 = [Ag ]2 = 6 ~ 4 :_Xlo 1
[NH,]"x8x10" +1 0.04x8x10°+1 32x10" 16

[Ag*]:%x107, [Br]=8x10"°

Ay ~AS =K gmSm?/mol=—— 5 =k =64mS /m
e~ Pmer T 1000 x[Br ] 1000x8x10

A, mA =— . 6mSm’/mol = N k=150x10°mS /m=0.154S/m
40"~ Pmag” T 1000 x[Ag'] 1000 0.25x10

19.76

11.00

(2+ 2) addition
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Mathematics PART — Il

SECTION - A

35. D
Sol.  Apparentlyp+q=-1,pq=2,p°+° +2pq=1,p°+q°=-3
f()g(x) =X° = (p+ X"+ (p + g + pA)X" = (p° + q° + 2 + (p+ g+ pAx° — (P + QX + L
7
X -1

(x-1)

Hence f(x)g(x) = x® + x> + x* +x® + x* +x + 1 =

dZ
dx

(f(x)g(x))=18

36. C

~

o . (21K \» 27K )~
Sol.  Apparently B, =asin| — |i+bcos| — |]
N N
N-1 _ _ _ _
Hence, Lim Z[Pk P., Bx Pkﬂ] = 4r’a’h?
~*k=0

37. B

Sol.  Required number of numbers = "Cq (2)" + "C; (2)"° + ...
We know that

n
L+x)"+(x-1)"=2> "Cx"
k=0
Hence put x = 2, get the result
2["Co (2" +"C, (2)" 24 "Cs (2" + "Co (2)"° + .11

38. B
Sol.  Clearly tanp e Q if p* + g’ is square of an integer.
39. A, D
. : ; 1 .
Sol. Circumcircle of AABC passes through the focii (4k 2 —3,0} of the given parabola.
+
40. A D
Sol. Slope of normal at P(a, a") is —— . y
nanfl
Equation of normal is (y —a") = _nlfl (x—a)
a P(a, a")
Put x = 0 to get y-intercept as b = a" +
nan—z
< O >
0, it n<t X
2
= limb = 1, if n=2
a—0 2
) if n>2 v
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41. A, D
Sol. Let O be the intersection of diagonals AC and BD.

Let position vector of A(a), B(b), C(€), D(d) . Let position vector of G be (g) .
Let ﬂ—m %zn, %zp
AB BC DC
Now, OM = (1-m)a +nb
ON=(1-n)b+n¢
OP =(1-p)d+pc
(1-m)a+nb+(1-n)b+nc +(1-p)d+pc
3
g=(m+n+p-1)c+(m-n+p)b
If G(g) is collinear with AC
=>m-n+p=0
If G(g) is collinear with BD
=>m+n+p-1=0.

as a=-¢ and d=-b

= g=

SECTION - B

42. 8317
o mnk(3m n+mnk)5 (@en+k)

Sol.  Suppose =3 > )" (mrn)(n+K)(k+m)

m=l n=l k=1
Apparently, the series remains unchanged by interchanging
m—->nn->kk—->mm=>kk->nn—->m

mnk (3(m2n +n%k + k?n+n’m+k?m + mzn))

Hence 6S = Z Z z 5™ (m+-n)(n+k)(k+m)

m=1 n=l k=1

= & mnk (m+n)(n+k)(k+m)

28=3 > 5™ (m+n)(n+k)(k+m)

0
m=1l .n k=1
o0

(o (ass

5 & ok
8192
43,

Sol. —1Sm —-3m+1<1
m° —=3m+2>0=me (—x, 1] U[2, ©)
m°—=3m<0=m € [0, 3]
—mel01]uUl2 3]

|'%

iN

1
2
1
2\16

sec?I have period 6.
lfm<4,[e" ‘=0
If m*—3m + 1 =0thenm = 3 +2\/§’ 3 _2\/5 which are both less than 4

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



11 AITS-FT-VII (Paper-2)-PCM(Sol.)-JEE(Advanced)/2024

44, 1010
Sol.  Apparently P, = 2

s wB=(wx=| ", °
uppose matrixB = (w)X =
PP 2w —w’ w2

B2+B+I=0&B*+B*+B=0=B*=|

B*=B
Hence, B® =B?
BlG :B4 :B

2020

it Y=Y [B] then |Y|=(1010)’
k=1

45, 3
Sol. ©=e?%?®
_1 - 1. . = LT
X = Z|lo-o| = =|2isin—| = sin—
2 2 14 14

fo= " =30+40=_
14 2

Sin36 = cos40

3x — 4x> = 2c0s°20 — 1 = 2(1 — 2sin’0)* — 1
3x —4x% = 2(1 - 2% -1

=24x* -4+ 1) -1

=8x'—8x*+ 1

8x* + 4x® - 8x* = 3x + 1=0:

46. 3960
Sol.  Two ‘@’ can be fillediin *C, . *P, = 72 ways.
Two ‘b’ can be filled in 72 ways
= two ‘a’ and-two ‘b’ can be filled in 72° ways.
Now, we have to exclude the cases when
(1) baoth.‘a’ and ‘b’ are in same cell i.e. 72 ways
(1) one ‘a’and ‘b’ are in same cell i.e. 72 x 16 ways
Required number of ways = 72° — 72— 72 x 16 = 3960.

47. 800
5 a bl |2 a b 3 a b
Sol. WUsingil3d p =4 p q+|9 p q=800
15 m n 9 m n |6 m n
SECTION-C
48. 221184
49. 1.50
Sol. Possible pairs of (m, n, p, q) are.

(2,0, -5, 7) and (-2, 0, -7, 5)
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50.
Sol.

51.
Sol.

33120.00
S

D A

No. of ways in which seating arrangements can be done is [8 —10|6 =33

00042.14
Fn=5"+5(-1)"
F]_]_ = 511 -5
11 _5
Probability = F hencem=n=5,p=6
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