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ANSWERS, HINTS & SOLUTIONS

Physics PART — |
SECTION — A
1. AC
Sol.  aMu,+0=V'(2aM +M)
au,
l+a
Now,
——>»U,
HY=<
» (1(a
V= Uy —ugt
v?=0+2ugas
2. A B,C, D

Sol, %: 27R
2

42 =27R=nl
n=4
So given excite state = n = 4.

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



2

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

(n,—n)h (4-1)=z :ﬂ

(A) Change in angular momentum = =

2r 2r 2r
(B) nA =27R,
A=2rR
47 =2nR,
ah_R_(4) 4 _4
b RO A4 1
©) -85
-1.51
1 1275ev ::';6
T 3
D) +=(4
© =)
Ton?
T= 2nr = n’xn
V'
n3
T oC ?
A, B
Cone’s vertex Cone’s vertex

Length circular arc
RO = 40n = 608

Cone’s base

Cone’s base

Cone’s base radius is 20, so circumference = 2nr = 2r(20) = 40
Cone’s vertex

Law of cosines
c? = a? + b* — 2abcosC

Cone’s base
40m

AB? = 60° +50° - 2(60)(5o)cos%”

AB2 =9100
AB =104/91
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Sol.

Sol.

Sol

By the Pythagorean Theorem:

Cone’s veriex

downhill

AB = 10v91

Cone’s base

(10701 —x) +h? = 60?
- x* +h* =50°
9100 -2(10/91 )x =60 —50”
(2091 )x=8000
_ 400

From screw gauge z. e. = + 0.20 mm

Dia of chalk =3.5-0.2=3.3mm =0.33 cm
For vernier callipers, z. e. =- 0.05cm

Thus, it must show 0.33 — 0.05:= 0.28 cm
So, (A) is correct.

B

Ray will emerge out of the medium up to the critical angle fraction of light escaping from medium

IS.
27 (1-cos0)R?
4rR?

Fraction escaping =

%1—0059
2

Where 6 is critical angle which does not depend on depth.

. a b

D
/<\ i : gz
o ,,dq |
|

R
q AT
°
Ell

F= jqu11 = GI E,,dA= %(/5 where ¢ = electric flux due to 'Q" through plane [Lx2R]

dQ

d¢ = _( angleis semicircle =90° =
So

360°j
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Q _ . 9 Q _ Q
4 e, L2R4e, 8e.RL

¢

Sol. T, Ta COS o

Mg Tg cOS B
Tsin@ =T, sin B = constant
Tcos@=T,cos+Alg
T,sina =Ty sin 8
T,cosa >T;cos f
tana <tan g

a<pf

8. D

. AQ_ko[ﬂ'(ZR)Z—ﬂ'RZ}
At 3R
= 7Rk (T, - T,)
AQ 47kRR,
= Tl
© N (RZ-Rl)( s
47k 3R.R
=&_\)°—_R)(T1—Tz)=67zkoR(T1—T2)
AQ 2rk,1 4rk,R
By o= ~T,) =0 (T, -T
R — I(sz(l )= 5 (= T.)

Sol. ( (Tl _Tz )

) 22 9T - R (1+1Jd—T
At d

X 3R ) dx
3R T,
S P S AL
At 0 (14' Xj T
3R
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CAQ 7rkOR(Tl _Tz)

At 3In2
9. C
Sol. (P) solid [
sphere - f
fe—"7—
B ——F
S S S S S S S S S S S
f =ma,
F—f =ma,
a,+ocR=a,
2
fR==MR?
5
Q Solid 5 =
f4sphere
o f
B
SSS S S S S S S S S S S
F-f=ma,
F =ma,
a,—x R=a,
2
fR==MR?
5
R
(R) At
f<—7— B %
/s / S S S S S S S S S S
f =ma,
F-f =ma,
d, =dg
Fe Bb=ma
=) 1 2T B —>F
Solid f
cylinder
S S S S S S S S S S S
f=ma,
ag =ag+ xR
MR?
fR= oc
10. D
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Vsecondary iS 1000

Sol. For step up transformer maximum value of
primary 200
. Vsecondary - 800
For step down transformer maximum value of IS
primary 1000
. Vsecondary . 1000
For step up transformer minimum value of IS
primary 800
.. Vsecondary - 200
For step down transformer minimum value of IS
primary 1000
11. A
k k
Sol. (1) V= Q3 (3R*—x*) and Vv _kQ
2R X
B dq ) q eft/r
2) q=0,(l-e" )= —=i=""—
2) q=0,( )= -
iT .
=0=Q|l-—|=0q=0q,-I7
Qo
(3) XX = f?
(4)
Att=0 ¢=0

At large value of t <—$_> $=0

At large value of t

i
(5) K.E==10?
2
K.E c @’
SECTION - B
12, 4
Sol. The given wave is superposition of 3 wave with frequency, @,,®+ @, & w, —®

O = (@ + @)

w, + o
~EQ =W = hu
2
hv.., = KE, . +¢=¢=4eV
13. 5
Sol. N = AN,
dt
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15.

Sol.

16.

Sol;

17.

Sol.
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45 .
t=——min
300

1 ]
=~ _min
200
=5x107 min

4

F-BBrw-E)=md”
r dt
292

= F =-mv,msinot + V, COS ot

_BIE
r

=P=Fv

B*(%v,?
2r

<P>=

5
The open end of pipe has pressure node and displacement antinode,-so; let open-end be x = 0,
then particle displacement amplitude will be:

s=socoskx=%coskx & kzz—”
Bk A

For sound wave in a gas, B =y P (adiabatic process)

1.4Pa 2
So, S= o COos TX
(;/ x10° Pa)x—

7
Diatomic gas, y = g, 1°" harmonic, %: L=mmor A=2zm

T
X==m
3
We get, S=5x10"°m
6
L 24y3
2

2

T, c0s30°+T, cos30°+mg cos30° = mTv

T,sin30°+ mgsin 30° =T, sin 30°
For just slack condition T, =0

T, =mg

v=6m/s

8

_7u[m

2 V2K
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Chemistry PART — I
SECTION - A
18. AB
Sol. o O  COOH
/ AlCI,
) >

(F.C.acylation )

\
@]
)PCl;

2)H,/Rosenmund catalyst

.

4 CH
~
\N/ N~
e |
N
0—
Ph
19. ABD
Sol. (A SoftE’
KCN, 180°C C=N H* /H,
Soft NU-
O
(B)

o0 O H" P
CHy—NH, + /\  —"—CH,~NH-CH,~CH, ~OH

H
|,
O

/\

e
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(©)
HyC—N
HyC—N
o) 0~ “OCH,
A
20. AC
Sol. The two -OH groups forms acetal with Ph — CHO and results into-six-member ring in chair
conformation.
OH interactions make axial anomeric position
more stable. i.e. anomeric effect.
HO p
HO o’ C-0OMO.
OH
OMe
21. D
Sol. A higher halogen cannot oxidises lower halides because oxidising power F, > Cl, > Bry > |, > At,.
Solubility in liquid NH; decreases AgCl > AgBr > Agl > AgAt.
22. C
Sol. |n|t|a”y P, = POy X« + PO . Xy
550 = P9 S P2y ad-
1+3 1+3
or P% + 3P°= 2200 (1)
When 1 mole of'Y is further added to it
Pm = Pox.XX + Poy.Xy
560 Poy |l + POy |2
1+4 1+4
.. PO + 4P°, = 2800 (i)
By egs. (i) and (ii)
P% = 400 mm and P% = 600 mm.
23. B
Sol. HOMO is the highest occupied molecular orbital and paramagnetic species have unpaired

electrons., Use molecular orbital energy diagrams.

S ———————————————————————————
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24. B
o cl
Sol. COOH COOH X~
OH
Hac/\J\l/\/
NO, NO, NO, HsC
OH o o
e, e, D
A ‘B C
OO N\i\CHa
CH /\/N/\CH3
: © \——CHa
Hac\/\
NO, ©
NH
(0] 2
\/\CHa F
-

25. C
26. B
27. B
28. D

Sol. 25,04 +H,0—> S,0,” +2HSO;
5,05+ 2H"— SO,T + S{ + 2H,0
25,03 + 2H,0 —> 4505 + 4H" +0,T
SCN™ + H,S0, + H,0 —> COS + NH; +S0%"

SECTION - B

29. 6
Sol.  sp’d?, d*sp’, dsp?, sp°d® involve dxzfyz orbital in Hybridisation.

[Cr(NH,), | XeFz,[Ni(CN), ] IF,, [Pt(Br),(en)], [ Ni(dmg), ]

30; 5
Sol. Theoretical
31. 25

Sol. Avg. oxidation state of iron = 16/7
Let fraction of Fe®* ions is x. 2x+3(1-x) = 16/7
Fe*: Fe* =52 X = 5/7
For every missing of one Fe?" ion, there would be 2 Fe*' ions.

% of cationic vacancies %xlOO =125%=a

'2a'=25
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32. 482
Sol. 10 mol of SO, in 10° mol of air or 10”°> mol of SO, in 1 mol of air.

[SOZ] dissolved in water o Pg,

[SO, ] in rainwater = 1.5x107° mol / Itr.

H,SO,——H" + HSO,
-5 2
K, =107 =0.01= Cala :l.5><10 xa
C(l-a) 1-a

15x10°%a*+a-1=0=a ~1
[H+]=1.5x10*5

p" =5-logl.5=4.82

33. 6

Sol. Degenerate orbitals have equal energy. Number of spherical nodes = n— | —1.
The wave function is maximum at r = O for s-orbital so probability density is maximum atr = 0.
For hydrogen atom energy only depends on principle quantum number (n).

34. 6
Sol. The optical active compounds can be resolved are
H
/
trans-cyclooctene » HoN NH, ® Me C\
Me
|
‘ D
D CHj
7

S ———————————————————————————
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Mathematics PART —II|
SECTION - A
35. B,C
Sol. LetY=2X-3l
= Y'=-216X =|Y|* = (216)*.16
= |Y|=%432
©21—- 3Kt =Xty

36.

Sol.

37.

Sol.

38.

Sol.

M
So |adj X Y|= | XY |P= (MJ =+3°

Now, we adj (adj A) = adj(JA]JA™ )| AF .A

So adj (adj X) = 28, X
and adj (adj (adj X)) = 2%%. X*

A, D
Egn. of median through A
X-2_y_z

-1 11

Let E(-A+2,1,1)

% base area x DE = volume

= DE =2 units

So AE = +AD? —DE? =2/3

= J@1-2) +(1-2 ) +(1-2) =23
= |A-1]=2

= A=3or =1
So, pointEis (—1,3,3)or(3,—1,—1)

B, C
Solving the quadratic in [g—yj
X
dy (XZ _yz)i\/(xz _yz )2 +4x2y2
d_X_ 2xy
- 4% J_r(x2 +y2)
2xy
dx 'y dx x

x> —y*=C,or xy=C,

B

P sinB + Q cosB = cosb + % (cosB sinB — sind cosh) —% (sin26 sinB + cos26 cosb)
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cose—lcose—lsinZG+icos3e+...
4 16

cose—lP
2

Similarly P cosB +Qsind = —2(Q —1)

Now form above two questions

P(1 + 2sinB) + 2Q cosB = 2 cosO

and P cos’0 + Q cosb (2 + sinB) = 2 cosB
subtract the two and rearrange to get

P cos® 22

Q 2+sin6 7

= 7 cosb —2+/2sin0=4+/2

Has two solutions in one period (i.e. (0, 21))

39 C
logb , loga _ (logb)” +6(loga)’ ~
loga logb loga.logb

= (logh-3loga)(logb—2loga)=0
log b =3 log aorlogzbz 2log a

Soeitherb=a’orb=a

For the case b = a°, 44° = 1936 and 45° = 2025

.. all values of a from 2 to 44 will acceptable.

For the cube b = a°, 12° = 1728 and 13° = 2197

Then all values of a from 2 to 12 acceptable.

There are 44 — 2 + 1 = 43 possibilities for

Square cube and 12 —2 + 1 = 11 possibilities for the cube case
Total ordered pairs= 43 + 11 = 54

Sol.

40. C
Sol.  "C, = Coeff. Of x“in (1+\/§)n

= Coeff. Of X" in (2+\/;—1)n

= Coeff. Of xin Zn: "C, (\/;_1)’ o
r=0

= S g C, 2

r=0

Similarly, for (3+ \/; —2)n

41. A
Sol. Incentre will lie on OD
OD=y=x
: A : r r
Let inradius is ‘r’ then incentre || 6 - —,6 ——
{ 2 2 j

tan20 =22
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= sine—i—;
V3 621 B
2 3753 59343 N
r= ——=3v23-1)=19-3+3,9-3+v3
=D = ) <
Area of incircle = i = 36 (2—~/3) @)

Cos20 + cos(90— 6) + cos(90— 6) =1 + %

= L:l+i_1

R 3 43
= 2(B-9= =23+
3 r 4

- AB=20Dtan 8 =262~ 12

V2
A= %AB.OD=36\/§
= ﬁzﬂzg;(ﬁJrl)
r 3J2(/3-1)
42. B
Sol. (P) Z2+Z+Z=2,2,+2,2,+12,2,

And 3zg =z, + 2, + Z3
2 2 2
70+, +17, 3
2
Z0
(Q) Clearly z= —-1—-i
So=z+7+72=0

(R) [iz+2,|=|z=izy| S|z —1|+]i—iz,| =2+5=7

(S) Letw = 1—4z:>z=1_TW

1

lw—(1-4z,)|=2
So locus w will be a circle of radius 2

43. D

T X2
sol.  (P) Let |

e l4sinx++/1+sin*x
T 2 T
| = I X dx;2l=.[x2 ! + ! }dx

J 1—sinx+1+sin®x 0 | 14sinx+v1+sin®x  1—sinx++1+sin’x

dx (replaced x by —x)
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= szdx;ZI =jﬂx2dx;lz%3

(Q) Lety = y_l =—i2dxthen de = Zdy ;tan’1x+tan’1y=£;tan’1l=cot’1x
X X X“=x+1 y°-y+1 2 X
E—tan‘lx

1 j' tan ™ dx+ Ej‘ w3

2| 7, X2 —x+1 yz—y+1 4 5, % “x+1 18

x COSX

2
® [ _dx; Put3M

o sinx X

X
2

—XCOSX SINX dx — dit; j [tan-lx]””;tan-lﬁ_ﬁ

X 1+t ! n 4

(S) As function is odd

A
(P) Letf(x) = (x + 14) —2(x°+ 1)
= f(x) =5 (x + 1)* — 2(5x)* = 5[(x+ 1)* — 2x]

f(x)=0
x+1)*

= (—) =2 |

=N 1+X1=i(2)”4 _\1 = /\1 >X
" \*_1 {

= %:—114/5

= X= . i.e. i and : =a,B

(-11@) e 1"

(Say)
And f(—oo)=lim(x+1)° —2(x"+1)

X—>0

. 5 1 < 1 . 5
= limx’| | 1+= | =2/ 1+— | |=limx°[1-2]=
X—>0 X X X—00

» f(x) = 0 has two real roots and f(x) is polynomial of 5" degree and '(a) and f(8) = 0 but
fa)=0f(B) #0
= f(x) = 0 has exactly 3 distinct real roots

@ fo= T (X+1)45 =(X+125 1
Xt —x3+x% —x+1 {1—(—x) J (1+x) TN
1-() —
1/0 1 o
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(x5 +1)5(x+1)4 —(x+1)5 (5x4)

F(x) = -
(x +1)
_ 5(x+1)4(1—x)(1+x)(1+x2)
(1+x5)

f(x)=0atx=-1,1

Alsof(x) =0 atx=-land f(x) > 0

f'(x) < 0 for x e (—0,-1)U(1,00) and f'(x) >0 forx (-1, 1)
fmax (@bsolute) = max {f(—x),f(1), f(0)}

But f(—o0)=f(c0)= 1 and f(1) = 16

fmax (@bsolute) = 16

(R) f(x) = ab sinx + V1—a’cox+c;|aj<1
f(X)e|:C—\/a2b2 +(1—a2),c+\/a2b2 +1(1—a2)}

= (fom —fmax)zz\/azb2 +(1—az),c+2\/2(b2 ~1)+1

Now a® (b7 ~1)+1< [(0)° —4(b* ~1)(1)]
4% -1)

[ ax? +bx+c sﬂfora< Oj
43

= a’ (b2—1)+1slata<0
= (f f )32

max  'min

(S) U? = (4 +1) + 244cos* O + 4sin’ O+ 17sin? 0 cos 0

= u’=5+ 2\/4(sin2 0+ 4cos> e)2 +9sin? 0cos? 0

= u’=5+2 /4+%sin229

= U, =5+2(2)=9andu?,

min

5 2 }4+2=5+2(§j=10
4 2

= (U, -, )=(10-9)=1
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45, B
Sol.
P) 4+

NN

34
Required area = 7 units

(Q) Required area

=.[02\/§ dx +.[23(6—x) dx
T n

_27n-2 N 8
12 23 6\

(R) Required area
14l &

Do 1
=.[g sinx dx—§(§+$jﬁ <
Bz (V2 %

2 48 —

o |af--==
NI YRR, -

(S) J-w

x.e ™ dx = l
0 9

2|

=2 =l

© |

® | |m———

SECTION - B

46. 4
Sol. Clearly (p, q) and (q, p) are reflection of each other in the line y = x.
Hence chord must be of the form

y=—X+A

Solving with the parabola

—X + A =ax® +bx

= a’+(b+1)x-A=0 ..(i)
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Again solving parabola and chord
2
y=a(A-y) +b(r-y)
= ay’—(2ra+b+1)y+ar’ +br=0 ...(ii)
Now (i) and (ii) should have same roots p and g
= b+1=—(2ra+b+1) and -1 =a)r’ +bx

= x:—[bij
a

For roots of (i) to be real and distinct
(b+1)* +4ar>0

= (b+1) - 4a(b;1j >0
= (b+1)(b-3)>0
= be(—oo,—l)u(S,oo)

47. 990
Sol. Let x = k + r, where k is non-negative integer and re [0, 1)
Given equation gives
3kr (k +r) =[3kr (k + r)+r]
So, there is a solution to the equation for every x for which 3kr (k + r) is an integer, where K €[0,
9] and
refo, 1)
Now for a fixed k, as r increase from 0 to 1, 3kr (k + r) increase from 0 to 3k (k + 1), so it assumes
exactly
3k (k + 1) integral values

9
Hence total number of solutions = 23k(k+ 1)
k=1

48. 2

Sol. (J10+ﬁ—\/10—\/ﬁ)2 =2(10-+100-n)

— {10+ vn =10 Vn =+/2J10-+100-n
£ §\/10+\/_—§\/10—\/_=\/§§\/10—«/100—n

i/lo i
s Ay 1
Z\/10+\/—

n=1

49. 2019

Sol.  3'0+23"a=3"(50)=3""90°
= 30=3"190-2.3"a3
= sin(syoc):(—l)y’lcos(Z.SV’la)

n 1 (1 ifneodd
= —1 =
= & Z( ) {O ifneeven

y=1
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Now,
2'B+ 3.2"‘1[3 =2"1180°

—cos(3.27'p) fory=1

2'p)=
= cos(2'p) cos(3.27'B)  fory=1
= by=n—=2
50. 14

Sol. Let a = cotO
So, clearly b = cot26,c=cot46,d=cot80anda=cot166 =cot6

= 160=nn+0

— ezri—gwhere n=1 23 4..14

51. 20

Sol. First we count the case when knight can attack on queen. In each rectangle of dimension 2 x 3,
there are 4 possible arrangements of queen and knight as down
So, number of such cases = (2x 6 x 7) x 4 = 336
Now, we count the cases when queen attack on knight. For every position of gueen there are 14
positions of knight (in same row or column). Also gueen can attack diagonally in

2] °C,+2(7C, +°C, +°C, ) |[2ways
336+64x14+560 5

Hence P =1- —
64 Cleg 9
Q K
K Q
Q K
K Q
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