SOLUTIONS

2024-Mock JEE Advanced-3 (CBT) | Paper-1

PART-I PHYSICS
SECTION-1

1.(D) 1MSD = L
cos0

1VSD =1
LC =1MSD -1VSD

cos 0 cos0 2
2.(B) C=C\,+ﬂd—V : r-3R RTdV : V1A o o VY2 constant
vV dT 2 VvV dT Vv 2T
2 £
3.(D) r
AN
0 U M
60 cm * 10 cm . 30 cm g
From Lens-maker’s formula, f; =15cm and f, =-15cm
Ll:i+i=i = v, =20cm
v, 60 15
L, :u, =10cm
1 1 1 1 1 1 32 1
- = = B f— V2 =30cm
v, 10 -15 v, 10 15 30 30
/ L
AN
0 U M
60 cm . (l()fx)cm= . (3()—2x)cm=
L:u=-60cm, vy =20cm
L,: u, =20—(10+x)=10—xX
vy =30-2X
1 B 1 z_i - 10—x—30+2x__i
30-2x 10-x 15 300-50x+2x% 15
= 300-15x =300—50x+2x> =  2x>-35x=0
= X=O,% x=17.5cm
dN N t
4(C) ——=R-AN = dn =fdt = N(t)=2—[ R _No e
dt NoR_XN 4 A
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After one. Half life, e"‘tzl; N:E_ E—No XEZE+M
2 A A 2 2n 2

SECTION-2

5.(BC) uMg = Ma,
=  a=pg () @—»al
F —uMg = Ma, — uMg

F . o
= a=—-ug ...(i1) mMge—[  |—F

= oA=2.09—

...(iii)
For no slipping, & + Ra.=a,

g+ 2,509 =g
K O M 5
= F =4.5uMg ..(iv) a, =3.5ug (V)
F—kt=45uMg t=45HMI

6.(BC) aa=n—2i
oa+P=mn-2r B=2i—
Given, a =J3

n—2i=2i-2r - r:2i—g
Snell’s Law: 1xsSini = \/Esin(Zi —gj

=N S|n|_J5(2$|n |—1) 265sin%i—sini—+/6=0

sini - Lt J1+48 \f
Cale 4[

sinr =2sin%i-1 :——1_—
3 3

o d
7.(BC) ® = 0=2(20)=20
BC) o= %)=

r=2Rcos0 .. V =RQ =2Rw
L=mV,r=mV cosor
=mx2RmnxcosOx2Rcos0O

— 4m wR?cos® 0

=4me2x§=3mmR2
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((jjlt' dt(4m R? cos? 9)

— AmmR? i(cos2 e)
dt
= 4mw’R?sin%0
|17| = 4mw?R? x? = 2\/§m0)2R2

8.(BC)n=4—" sn=2n=2-F2 ypn=1

E, =13.6eV iz—iz :ix13.6ev
2° 4 16
hc E
E, =13.6eV 1 1 =§><13.6ev; A=—; P=—=
12 22 4 E C
Ao E E, 1 1
“n T Y PRI TR
2 1 1
|
9.(BC) Case-1: O<t<——
(BC) NEY,
A=17—2v*% ¢ =BA; |a|=‘@‘=23v2t
dt >
2 24
|:ZBVt; P=@=|2R=4BV t2 4\—l>
R dt R
Q= tedt = X —X Rl S
R R 3 2 3 R

.0

Case 2: L£t<\/§l
2V v

=(J§|—vt)2; o= BA

A
EE ‘ =28V (V2l -t} 4

I:ﬂ(ﬁl—vt); @:|2R “«—> —>
dt Llvt vt
4B 2 V2l N 2 J2BAR 228213
Q=7 ( 2|—Vt) =—2r Qrotal =— 55—
1/\2v
Ap _BI?

(©) Charge flown, AQ =

R
10.(CD) Since the sphere is a perfect sphere, we can assume that the sphere is entirely surrounded by the
4 8 F
liquid. Mass of sphere, M = EnR3 x2p = gnRSp ITT By
M N

Mass of liquid displaced, M’ = ~

Bx
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, M M
FBsz g=?g and FBXZM a0=?a0

M 4
Fa.net=[Fe2 +F2, :?«/a§+gz =§nR3p«/a§+g2

SECTION-3
1-2.  1.(320) - 2.(100)

o LarBp f)p(f 1y 1
4 2 16 4 2 16

f 11 f
X, +VY,+4z, =——+—Ff ——=5f =100cm
2t Y, 2 22 4
3(16) Seq:81r2 +82r2 _ 2><3+1><2 - §
n+r, 5 5
Q=CV
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. 8
Qi zloxg =16
4.(184) Discharging: q =Q,e %, t=RC =10ns
=  16x100=16x102eV" =  108=¢"
- rln(108)=t =  t=10nsx8x2.3 =184ns

56.  5.(2)-6.2)

E duetoa uniformly charged sphere is same as the entire charge is placed at its centre.

AXxis

The two charges separated by a small distance form a dipole of dipole moment,

P=QxS=pxgnR3xS

2Kpcos6 Kpsin®
Er=—73— 1 Eg= 3
r r
E, 2
tan6=—"=2cot6 = tan“0=2
Ee
R3
Enet = \/1+3COS \/Ex XPX— 7'cR3><S><i3 =2 PS 3
dn e 3 r 3eor
Hence, B=2
SECTION-4
7.(30) sme—g _mv sinez1
R qB 2
= 0=230°
A R Yo
M L/ 9

»V,

8.(10) Distance moved by centre of A in Reaching some point from where it started =2n(4R). Distance

center should move for one rotation =2nR
2n4R
2nR

No. of Rotation a=
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Similarly No. of Rotation c:%:Z ; (2a+c)=2x4+2=10
T
To Ty —
9.(82) T=Ty+(Ty—Tg)e™; T =?°+?°e K

Ty, Ty, -
t =to, O.9T0:—0+—°e Ko _ Ko _pg

t=2ty, T =T?°+T?°e—2kto :%M%O(o.s)z

=(0.5+0.32)Ty =0.82T, ; 82%
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PART-II CHEMISTRY
SECTION-1
1.(A)
OH (|)ll OH
H R, .
[ | Ph no > [ \Ul—l)h
Ph l Ph
1 (f:('jn
i
( :_:::‘ ’ = p
T : Ph
2.(D)
M ¢l
Me, e H
NMe, ! Ve L
— +—
NMe, ——H
Cl
NH, NH
diastereomers
M Cl
e ™o
H I]?l\’[(n Me L
—> +—
H————NMe,
“NHJ NH,
. . 3x r?
3.(B) Packing fraction = X _0.9069 ~0.91
3 2
——a“x6
4

a=2r — Z:%x6+l:3

4.(D) [Cr(HZO)G]3+ contains 3 unpaired electrons whereas [Zn(HZO)G]2+ and [Fe(CN)6]4_ contains

zero unpaired electron., [Mn(H20)6]2+ has 5 unpaired electrons. More the number of unpaired

electrons more is the magnetic moment.

SECTION-2
5.(AC)

CHO

H——F——OH COOH

. HO———H Warm |
Galactose — » H—C —OH
HO——x HNO, ( .

H——F—O0H COOH

CH,OH
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CHO
HO————H COOH
HO H Warm |
Mannose S St B O
i O HNO. (H—C —O0H),
H——+——0H COOH
CIH,0H
(|'1 L,OH
C=0
HO————H COOH
Fructose H———OH ﬂb (‘1“20“ + (Il(|’ — OH),
HNO, B
3 COOH
H——F—0H COOH
CH,OH
CHO
H—F—O0OH COOH
Rib Warm |
ibose H—F—0H ——— (H—C — OH);
HNO, | )
H————O0H COOH
CH,OH

6.(BC)
-

/ Shift &/

Ag’ ©
—AgBr(s) (A)
O O @
Br

Ring _ (j/
o~ ©

Expansion

(B)
(A) and (B) undergo nucleophilic attack by H,O giving the desired products.
7.(ABC)
8.(D) (th\m) Isoczoric . al?m) P increases but V is constant  C 'smge;m;:g;?:ible >A
9.(ABCD)

Ni +4C0O—22C=89C ,Nij(c0),]—2LC=2%C , Ni+4c0o T

NH,CI NaOH NH3 .
10(8) KZSA%O? m—)CrC()é)Cb m—)Agz(g)rO‘l mn—) Yellow solution
SECTION-3
16567 % =2 x 20 90 100-56.7
100 100 100
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2.(20.25)
o 2590 90
0= X X
100100 " 100

x100=20.25

AHvap _ 540><18
T  373(K)
_ AHg,s 1440

AS = C . Bw
fus = =——Cal/mol; ~4.94
T 273

3.(4.94) ASp = Cal/ mol

fus
4.(508.33)
AG=AH-TAS

T AH _30500 4045
AS 60

5.(175.79)

AG =0 for reaction in equilibrium

3.5
58.5

Moles given by MgCl, = 3Xg

Moles given by NaCl = 2 x

39 4 32 _gae7
585 95

Mass of water =100 -3.5-15=95

Molality (m) = %xlOOO =1.75789 = 175.789

Total moles = 2x

6.(100.89)
ATb = Kb' m

Tp ~ T =0.51x175.79x10 2
Ty, =100 +0.8976 =100.89°C

SECTION-4

O OC o o

: ' ; cis trans
{ image i 1mage

7.09)

(1) 0,
8.(5) ©/ (2) Zn/H,0

Pyruvaldehyde
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9.(6)

SiX.

O,
—_—> CH3—C—

Z/H,0

Glyoxal : Pyruvaldehyde
3:2
Example of [Ma,b,c,]

aa aa ab ab
bb bc ab bc
¢e¢ bc ¢ ac

: aa
Mirror

image bb

1

I

11

+ H—C—C—H+H—C—C—H

Il
0O O

Glyoxal

5 are geometrical isomers and 1 among them is optically active, hence with its mirror image, total is
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PART-I MATHEMATICS

SECTION-1

1.(D) The given circle has its centre at C(a,a) and its radius is a so that it touches both the axes along

2.(A)

X
which lies the two sides of the triangle. Let third side be —+==

Y1,
P q

B (o, g)

P(h k)

C
.

!. a)

()

So

A (p, 0)

that A is (p, 0) and B is (0, q) and the line AB touches the given circle. Since ZAOB is a right

angle, AB is a diameter of the circumcircle of the triangle, AOB. So the circumcentre P(h, k) of the

triangle AOB is the mid-point of AB.

i.e.

2h=p,2k=q
) Xy ) ) .
Now equation of AB is BJFE =1, which touches the given circle
a(p+a)—-pq _

—

=

=

VPP +g’
a®(p+a)’ + p°g” —2apq(p+q) =a’(p® +9°)
2a% —2a(p+q)+ pgq=0
2a% —2a(2h+2k) +2h- 2k =0. Hence the locus of P(h, k) is a® —2a(x+ y)+2xy =0.

Since it passes through (2, —1)

a2

—2a=2x2x1=4

. . nm
The given curve intersects the x—axis at points where sin(x) =0. That is X, = F ,n=0,1,2,

The given function is positive in (X, Xpk,1) and negative in (Xoy 13 Xok42)-

(n+)=w (n+)m
Area S, = IMB ydx| =(-1)" j . Bogox sin(Bx)dx
B B

But we know that:

—oX

[e*sin(px) = O; 7 (ausin(Bx) + B cos(Bx)) + C

—on
B

Sn+1

Therefore, =e

n
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3.(D) The expected value E(N)=2kp,, where k is the number of fixed points and py is the probability of
having k fixed points. Notice that:

_ n Dn—k_ n Dn—k
Pk T Tlnek ) o

Where Dy, = derangement of m things
n n n
E(n):Zk[ ]MZZ(n_m)( ]%
o k) nl = m) n!
n n n
E(n):Z(n—m)[ ij:Z D
m-1 m

nt = mi(n-m-1)!

Multiplying both sides by (n—1)!, we get:
N (n-1
(n—l)!E(n)=Z( ij
m\ M

n-1
But it can be easily seen that anl[ ij is equal to (n—1)!because every permutation has a
=l m

certain number of fixed points with remaining points deranged.
= (n-Y'E(n)=(n-1)! = E(n) =1,
For all n.

A (n
4.(A) Use induction to prove that z, = i [k]zo forall k €{0,1,2,...,n-1}.

Then, Zy+2 + 2, +..+2, =2" if and only if

zo(1+i)" =2" = zp=0-i)"

it et of () (G ()] (o]

= |ZO|2 [ZHJ =2" (ZHJ =i_r:2n(2n—1)..-(n +1) < i_r:(Zn +(@2n-D+..+(n +1)]

n n f
n
Also, by applying AM-GM inequality, we have = (3n +I1) _
n!
SECTION-2

5.(AD)

If the grasshopper stands at (0, 0) and goes to a point (X, y), then X2 + y2 =25 and x and y must be
integers. So X=23 or X=24 and y=44 or y=43. OR x=45, y=0 and vice-versa So, only
twelve movements are allowed. Each hop corresponds to adding one of the

12 vectors (0,£5), (£5,0), (£3, £4), (¥4, £3) to the position of the grasshopper. So using (3, 4) and
(4, 3) it can reach (7, 7). Since (2021, 2021) = 288(3, 4) + 288(4, 3) + (0, 5) + (5, 0) , the grasshopper
can reach (2021, 2021) in 288 + 288 + 1 + 1 = 578 hops. On the other hand, let

z = x + y denote the sum of the x and y coordinates of the grasshopper, so that it starts at z = 0 and ends
at z = 4042. Each hop changes the sum of the x and y coordinates of the grasshopper by at most 7, and
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4042 > 577x7; it follows immediately that the grasshopper must take more than 577 hops to get from
(0, 0) to (2021, 2021).

6.(ABD)
g:R->{4}

g(x) =x3[ F'(t)—2]+x*f "(t) +4x[ f (0) + 6] +4=4
x[xz(f'(t)—2)+x(f"(t))+4(f(0)+6)}=0 vxeR
fit)=2 =  ft)=2t+c
f't)=0 & f(0)=0+c=-6
f(0)=-6 c=-6

So - f(t)=2t-6

T|2t—8|dt, 0<x<6
h(x)=1 3
(x—6)?+20, 6<x<12

3 3
h(3) =j|2t—8|dt =j(8—2t)dt =[Bt—t? =24-9=15
0 0

6 4 6
h(6) =j|2t—8| dt =j(8—2t)dt+_f(2t—8)dt
0 0 4

= [8t—t213 +[t> —8t]§ =32—-16+36-48—-16+32 =16 —4 = 20

h(12) = (12-6)% +20=36+20=56
Range of h(x) =[0, 56]
7.(CD)

1 1 3
P, =PT)+P(HH)==+==2
) =P(T)+P( )2 12

P, =P(TH)+P(HT)+P(HHH)==+—+

N
N
| =
0| ol

P, =P, xP(H)+PR,_,P(T)

1
P, = E(F>n_1 +P_2)

1 1[5 6}_11

P4:E[P3+P2]:E —E

J— + J—
8 8
8.(ABC)

By AM — GM inequality, we have:

n+(n+1)>2n(n+1) = 2(n+1)—-2n(n+1) >1
1 2 2

Jn(n+1) Jn Jn+l
=( 1 (2 2 )
E[—ﬁmm}ﬁ(_{mj‘z
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9.(AD) The given recurrence is: a4 =a, +—

2
an
. . 3 3 1 1
Cubing this recurrence, we get an,; =a,; +3+3—+—.
a‘l’] a‘l’]

So, we get: aﬁﬂ > aﬁ +3. Inductively a, > $/3n, which gives us all the four options.

10.(AC)

1-2.

WLOG a=1b=¢" c=¢",
la+b+c|<l = (a+b+c)(a+b+c)<l.
- _ _ 02 x
1+ +e)r+e ™+ <1 = 4(0035) (cosaj +sinBsin$ <0
= sinBsing <0

2 — J— -
Consider: ‘az +be” = (a2 +bc)(@° +be) > (b+c)(b+c)

1+ O )14 70y > (10 1 el0)(e ¥ 1271?)
Which is the same as: sin6sin$ <0.
Similarly for the other part.

SECTION-3
1.(0.33) - 2.(4)
There are 16 equally probable cases out of which only 3 are feasible in the given condition.
@) A book in box numbered 1 and a book in box numbered 4
(b) A book in box numbered 2 and a book in box numbered 4
(c) A book in box numbered 3

So, the probability of box numbered 3 containing a book is % and as it can be seen that box numbered

has the largest probability of containing the book.
3.(1)-4.09
If P divides BC in the ratio A :1, then the coordinates of P are

(szﬁLXz M’3+YZJ

A+1 A+1
Also, as P lies on L, we have

.[M}m(%ya_wzjm:o

A+l A+l
_Ix2+my2+n=k=BP ()
IX3 +my; +n PC

Similarly, we obtain

CQ __Ix3+my3+n 2
QA  Ix+my, +n

and ﬁz_lxl—'_rn—yl_i_n (3)
RB  IX,+my,+n

Multiplying (1), (2) and (3) we get
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BP CQ AR__
PC QA RB
In X1+X§+X3:o, y1+y§+y3:o ..(4)

Ix1+myl+n+Ix2+my2+n+lx3+my3+n _
12 +m? VIZ +m? VIZ +m?
= I(x1+x2+x3)+m(y1+y2+y3)+3n=\/I2+m2

=  12+m?=9n? (from (4))
Sum of the squares of the reciprocal of intercepts made by L on the coordinate axis is

(IJZ (mjz 12 4 m2
— |+ —| = >—=9.
-Nn -N n

5.(2) Equation of tangent to parabola 4ay = x? of slope mis

And 1

y=mx—am2
y=mx—m—2
8
m2—8mx+8y=0
(p p+1) = m?>-8mp+8(p+1)=0
for distinct tangents D >0

64p? —32(p+1) >0

pe (—oo, —%ju(l, 0)

6.(16) The tangent is:
2

y=mx-"1_
da
yomx- ™
8
2
K+3=Km-"_
8
K=2 Sum of =16

SECTION-4
7.3)  Let g(X) = x%? —2mx—4(m? +1); D, = 4(5m? +4)
h(x) = x — 4x —2m(m? +2); D, =8(2+m°+m)
For f(x) to have exactly three distinct linear factors, g(x) & h(x) must have total 3 distinct zeroes.
Case-l = D,=0 = m*+m+2=0 = (M+)(M?>-m+2)=0 = m=-1
For m=-1
h(x) = X% —4x+4 = (x—2)?
g(x):x2+2x—8 = (x+4)(x-2)
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Both have total two zeros — 4, 2
Case-1l = If g(x), h(x) have exactly one common root (let )

() —h(o) ={a® —2ma.—4m? — 4} — (o — 4o —2m® —2m) =0
=  22-m)a+2m*(m-2)+2(m-2)=0
=  22-mfo-m*-B=0= a=m?+1lorm=2
fa)=0 = f(M+)=0 =  (M>+12-2m(m?+1)—4(m?+1)=0
(m? +){m? +1-2m-4}=0
(M2 +)(Mm?>-2m-3)=0 = (M?>+1(m-3)(m+1) =0

Hence finally m can be 3 only as for m = 2, both roots are common.

8.3) /BAE :%

as BE subtends equal angles at C and A

In AACD, by sine rule ?D =— AD
sinA sin(C/2)

AD  DE
sinB  sin(C/2)
Equating AD, we get,
CD.sin(C/2) DE.sinB
sin A ~sin(C/2)
CD sinAsinB
DE sin?(C/2)

In AADE,

Add 1,
CD , _sin Asin B +sin?(C/2) _ CE_2sinAsin B+2sin%(C/2)
DE sin?(C/2) DE 2sin%(C/2)
_ cos(A-B)—cos(A+B)+1-cosC
2sin?(C/2)

= “(_:Oiﬂ {.-cos(A+B)=cos(n—C)=-cosC}

2sin“(C/2)

,( A-B A-B\T A-B c\F

2C08° | —— cos 2c0s cos| —
B 2 ) 2 B 2 2
=— - -

2sin“(C/2) sin 5 2sin 5 oS ¢

2 2 2
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(A—B+Cj (A—B—Cj 2
coS| ——— |+C0S| —
2 2

sinC
jz

k=1, p=2=k+p=3.

{

b+a

C

{using sine rule}

9.(4) axb=pa+gb+rc

Taking dot product with a,b,c

O=p+—-+= (1
P+3+3 (1
p r
O=—-+q+= .2
g Tty (2)
“rel_P. g
abc|==+=+r .3
[356)-2:8r )
1 11
3 3
-2
[abc] ] 1:1(1—1j+1(1—3j+3(1
3 3 9) 319 3) 3\9
11
3 3
From (1) and (2), we get p=q,r =—-4q
S q 10q
F 3)|abc|==+=-4q=—"}"
rom()[ ] at3 q 3
0100, o 1
27 9 15

sinB+sin A

sinC

T

1 8 2 2

B 2.8 4 _ 2
9 27 21 9 271 27

)

3
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