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Mathematics
SINGLE CHOICE

1.(C) xjg(t)dt + j(1 ~)g(t)dt =x*+ x> +ax+b
0 0

Put x = 0 Both side we get b =0

Now differentiate both side w.r.t. “x”

J.g(t) dt + xg(x)+(1-x)g(x) = 433 +2x+a
0

= g(x)+J.g(t)dt =4x>+2x+a
0

Put x = 0 both side we get a = g(0)
Now differentiate both side w.r.t x
gx)+gkx)= 12x% +2

Put x= 0 both side = g'(0)+ g(0)=2

Now. 1, :j 6(a + g'(0)) dx :j 6(2)dx
0 0

0 &M+ g(x)+b+10 112x* +2+0+10

—Jll dx —[‘[an_l)cT—E—O—E
Cilex? 0 4 4

2.(B) Clearly at 6™ 7™ and 8™ toss there must be tail, head, head respectively and in first five tosses no any
two consecutive heads obtained, for first five tosses

Case-I all 5 “T” = E =1way
H

Case-114“T” = i =5Sway

4[1
Case-lll 3“T”,2“H” T T T = 4C2 = 6 ways using gap method
Case-IV2“T”,3“H” T T = 3Cy=1way

1+5+6+1 13

= P(£)=
(&) 28 256
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)]

Domain of f(x)is x € (—1,1)

3.A) f(x)= tan_l(

s f(x)= sin”! | x| +tan ! | x| is even function

Since, sin~! x + tan! x is increasing

Function in [0,1) = f(0)< f(x)< f(1)
S flx)e {O, :%nj

Integers in range = {0,1,2}

f(x) =2 has two solutions

0e (ggj - $in@>cos0 ; f(sin0)> f(cosO)
2
4B) cos8=T2UBY . py 13 1202c0s2 21
2(2)3) 2

(AB)2 =25-24cos” g

ADzzAB, AQ=0Asing
5 2
B
3
D
Q
0/ 90°
0/2
O
5 A
2 2 ), 4 20 .20
(OD)” =(AD)” —(AQ)" = —(25—-24cos” —) —4sin” —
25 2 2
=4—%c0s2§—4sin29=4c0s2§—% s2§=ic0s29 D
25 2 2 25 2 25 2
21

oD — 250D =2
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ONE OR MORE THAN ONE CHOICE

5(ABCD)  A+B=ABAB=A*+A4 = B=A>
BAB=A>=A+1 = AA*-D)=1
B A =) - =4+ —(A4+1)=A4*+A4=A+B
B -A’=4+B = A - A =4+4> = A -4 =1+4

A2B% = A2(42)? = A5 also, BA*B = 242 4> = 4° = 4°B* = BA*B

1
3)
3
6.(BD) lim f(x) = lim —3—~= 1imLt4)=o
x—0 x—0 - t—>00 et
ex

n

Asweknow lim =0, ne N = lim f(x)=f(0)=0
x>

X—x© g

) )
f10)= i = i =0
heh ¢
7.(ACD) fx+y)=gx)+h(y) ...(G)
Put x=0
F)=g0O)+h(y) = h(y)=f(y)—g0) ..(i)
Put y=0

S (x)=g(x)+1(0) = g(x)=f(x)—h0) ...(ii)
Put (ii) and (iii) in (i)

S(x+y)=f(y)+ f(x)=h(0)-g(0)

Define C(x) = f(x)—h(0)-g(0)VxeR

= Gx+y)=G(x)+C(»)

The solution of this functional equation is obtained by differentiation through first principles as

Ci(x)=cx (where c is a constant)

= (%)= Ci(x)+h(0) + g(0) = cx + ~(0) + g(0)
g(x) = f(x) = h(0) = cx + g(0)

h(x)= f(x) = g(0) = cx + h(0)

f'0)=rM=c
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NON-NEGATIVEINTEGER TYPE

2 2 2 2
1L.Q2) 3x*+1  3x"+1  x"+1+2x

\/x4+x2 _x\/x2+1 B x\/x2+1

2
Vx©+1 2x 22\/5

J’_
X \/x2+1

2.6) —e Y _ 2x?
dx

J.d—); = J.—erxzdx
Yy

2
lzex +tc=> y= 21 = f(x)
y e +c

fO)=2=-1

1
—=—=c=1
2 l+c¢

1
= f(x)=—

e’ +1

Since, 0 < f(x) < %

3.(7) Let E; :first ball drawn red from Urn A and 2™ ball drawn black from B
E, : first ball drawn white from A and 2" ball drawn black from B
E; : first ball drawn red from B and 2" ball drawn black from B
E, : first ball drawn black from B and 2" ball drawn black from B

_ P(E)) + P(E3)
P(E))+ P(E,) + P(E3) + P(Ey)

-

e {3
(32
e YN
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4.6 A"=1
= A=D)"" =" r=0,1,2,..n—1

A=1, e2m/n’e4m/n e6m/n’ ..... ’eZTC(n—l)z/n

b

(A+D)"=1= A+1=D)"" =2™"

; nm. o (T
= Azeznp’/”—1=epm/”2zs1n(—pj
n

p=0,12,..,n-1

w A4=0, em/n2iSin(Ej, M sin(ﬁj,....,em("_l)/” 2isin (_Tc(n _l)j
n

n n

n==6

e4m/n _e4m/6 262151/3

2t 1. i3

2 ..
=CcoS—+isin—=—
3 3

2

e“i/”zisin T =em/62isin T cosE—i-isinE I
p 6 6 6

=[£+1}:_1+£

2 2 2 2

Hence, the least value of  is 6.

n n—1 n—1 n—1
5000 B=da¥ =422 —(HY = (a7 [ A2 =A_1]

- n— n—2 71
—4” 1)—1 — (422 2)—1 :[(Az)z 2}

-2

The n— n
(R R L

= B-C=0= det(B-C)=0

6.(6) CP=CR
|p—gq+10]
= £ = =
\/5 p
p—q+10=p2 ..(0)
p—q+10 p—q—6j ..
=— or p—qg=-2 ...(1
7 [ 7 P—q (i1)

From Egs. (i) and (ii), we get
p=42 & g=4J2+2

Now, p+q=2+8\/§:a+b\/5 (given)

Hence,

a-b|=[2-8=6
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COMPREHENSION WITH NUMERICAL TYPE

9 9 9-r r

3 2 1 9 3 2 ( 1)

20 |2 =SCc 2] [-=
© (zx 3xj ZO r(z j 3x

For the term that is independent of x,
We must have 18—2r—r=0 = r==6

3,V 1Y 1
. 9 2 9
Required term = C, | =x* | | —— | =°C,| =
equired term 6 [ 2 J [ 3 J 6 ( 6)

5 n
8.(0) Let (r+ 1)th term of [—2 + X4J be independent of x, we have
X

5V
X
For this term to be independent of x, 67 —2n =0 or n=3r
Each of 18, 21, 27, 99 is divisible by 3.
9.(6) S=11,2,3,4,5,..21}

21-20

Total number of ways choosing x and y is 2! C, = =210

Now, arrange the given numbers as below :

114710131619

2158 (11(14|17 120

31619121518 |21

We see that, x° + y3 =(x+ y)(x2 —xy+ y2) will be divisible by 3 in the following cases :

One of two numbers belongs to the first row and one of the two numbers belongs to the second row or
both numbers occurs in third row,

Number of favourable cases = (’ G )’ )+ 7C2 =70

. . 70 1
Required probability = —=—
a P Y 210 3

10.(10) Given, x,y,z are in AP
2y=x+z
It is clear that sum of x and z is even.
. x and z both are even or odd out of set S.
i.e., 11 numbers (1, 3, 5,....,21) are odd and 10 numbers (2, 4, 6,....,20) are even
11-10 10-9

Number of favourable cases = 11C2 + 10C2 =—1 5 +—1 5 =100
and total number of ways choosing x, y and z is 2 G = 21-20-19 11' 220 '319 =1330
. o 100 10
Required probability =——=—
1 P Y 1330 133
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Physics
SINGLE CHOICE
c . KPsin©
1.(D) Esme = R3 . 9
P A
6=""3
2nR

2.(C) [F]=[MLT?]
[p]=[ML7T"]
V1=[LT7"]
[4]=[L"]
[F1=[p)'[V]'[4]
— MLT—Z :[ML—3]a [LT—I]b[LZ]c — MLT—Z — MaL—3a+b+2cT—b :MaL—3a+2cT—b
a=1,b=2,-3a+b+2c=1
= —-34242c=1= 2¢c=2 = c=1
3.(B) Atany time ¢ let V/ be velocity of boat
V= )%+(V,)p

I7=[%y(d—y)}fc+(kt)j/ ...()

From equation (i) and (ii)

y=0+%kt2 (i)

2 2
> _ Uy kt kt A A
V —{?T[d —7]1x+(kt)y

4V _ gk
dt  24?

a=

[M -%(49)} F+() P ...(i0)

Time ¢, at which y=

N | —
=~
Sho
1]

N
S
1]

=T
U
1]

ugk \/E d\/ZA A
20 0g |4 ok L L | rikp s a=
zd{ P e

4.(B V., .=— T
() rms M oc\/7

Ifv _.—2r

rms rms
T —>4T

Final temp =4x300=1200K

AT, =(900K)

At constant volume

AQ = Au = nCy AT {%}[%}X%O :%xgx%x900 — 9k

Code A | Page 7 Mock JEE Advanced - 1 | 2024 | Paper-2



Vidyamandir Classes: Innovating For Your Success

ONE OR MORE THAN ONE CHOICE

5.(AD) For TIR.atA

4sin30° = p, sin90°

Hy =2
Case-1

#N\120°

30°|30°

If p, <2, then always T.LR. takes place and in this situation angle of deviation is 120°.
Case-1I

.0

o)
4o
h.

//3()%

p, > 2, then for the given angle of incidence no T.LR. take place at A so light strike on the interface B for

T.IL.R.

p,sino =2sin90° or g, = ——
sino

sinau<l1; p, >2

6.(BD) Let ball attained speed V & angular speed @ about centre of mass

40 R? ll
V=—=20m/s and Iorzm—w ——=il
2 2
40x107% x2
0\):—_4 VX
2x4x%x10

0=10x10"2x10* =10007ad / s

2
1, = moment of inertia about COM = % = % X (2)2 x107* =4x107 kg -m?

L; = Angular momentum about COM before collision

2
= I,o=4x10"x10% = o.4kg’%

After collision
Vp=0i=07)]

Code A | Page 8

Mock JEE Advanced - 1 | 2024 | Paper-2



Vidyamandir Classes: Innovating For Your Success

Vy=20m/s

1
W (4) 1
w = = xmly 4 V) =X 2% (40)
V.=10m/s
. 1 -2 m2
Angular impulse = (WR) = Zx 2x40x2x107" =0.4kg—
s

So, disc stops rotational motion about COM
20
oAy ®* 59 1000 (500)

Total no. of rotations = =
27 27 2n T

and total distance travelled by COM before 2™ collision = (20m / s x 1sec) + (\/ 20% +10? ) x 1sec

=20+10+/5 =102 +/5)m
7.(ABCD) The energy consumed every second by a 1000 W bulb = 1000 J
As the working efficiency of the bulb is equal to 2.5% the energy radiated by the bulb per

second
2.5

AU =1000x 00

S AU =25J57!
Consider the bulb at the centre of the sphere, surface area of the sphere
A=41R? = (4)(3.14)(10%) = 1256 m*

Energy 25 — 0.02Wm ™

" (time)(area) 1256

1/2

Er,m{ _01'202 8} =2.74Vm™!
8.85x1012x3.0x10

E}"WLS
C
274
3.0x10%

Ey =\2E,,
Ey=1.41x2.74=386Vm""
By =~2B,,

By =1.41x9.13x10™ =1.29x107°T

Intensity I

B

rms —

=9.13x107°T

rms

The total energy incident on the surface = 25]
. The moment (AP) imparted to the surface in one second (= force)
AU s

F =
c 3x10®

AP =8.33x10°°N
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NON-NEGATIVEINTEGER TYPE

1.(2) In case of pure rolling friction force is zero
v=onb (D)

1y = mv =mob

I, N
0=—- (it

s (i)
From angular impulse equation
Ioh =10 ...(ii1) [, = moment of inertia abut COM]
From equation (ii) & (iii)

1

Iyh=1, ~m—°b

1 .
h=—*% ..Qv

s (iv) d

Let’s calculate moment of inertia

m 3m

p = density = = 3
ﬂn[zﬁ—aﬂ an(h® - a)
3

dl = %(dm)x2

b b 5 5
IC:I[§p4nx2dxjx2 ; lczgpnj‘x“dx:gpn%
a

c

c

:(§nj 3m (B -a’) _2m (b’ —a’)
3 )an@®-d*) 5 5 (B -dd)
From equation (iv) and (v)
_Le 20 -a)
mb  5b (b® —a*)
2.(1)  Velocity of point P willbe Vp =Vy +Vy ;
V, : Translational motion velocity, Vy =V
V : Velocity done to rotation ; Vy =ro="V
Magnetic force, Fiy =q(Vpx B)
=q(Vp +Vg)x B=q(Vp < B)+ q(Vg x B)
Fy=Fp+ By Homg Ty,
For no force of interaction between the ring and the particle, N =0
= F will provide necessary centripetal force requirement for particle to rotate on a circle
2 2 2

= Fp=""— = qpB=""— = B=""- = ¢B="" ()
r r r r
To ensure N =0, F), =mg = qvB=mg ...(11)
2
Using (i) and (i), 28 =" — =Y qnd ¢="2
% r g vB
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S€C

3.(2) Atadistance x from end A, temp is
T:T1+(T1_ZT2jx T, =225K, T, =256 K
V=10JT :%:10\5
dx ¢ 21 2x310
= =[10ds ; ‘= = =2
Iﬁ ! 10(ﬁ+\/§) 10(15+16)
4.(2) Apply Boyle’s law
RV, =PV,
4T P,
R4l = Po—pgh+7c0s9 A(l-h) l
4T [
= T cosO=P——— P +pgh
eos0="Fy— —F+pg
4T [—1+h
= —cos0=F + pgh
e 0( I—h j P&
d h d 1/2
= T=|——||Pp——+pgh| = T= P =
(4cosej[ Ly pg} 4cos9[ 772
_In2
6
530) Ad=dpe™ = ——=e 2
(30) 4pe 00~ ¢
L_6 = L; T, =30 minutes
£ 100 4 -
T 2
22
6
6.(6 i= =1
© R+2r
R+2r=6
R=6-2r ..(D)
Also i= 3 =
R+r/2
’
R+—=5 .2
5 (2)
From equation (1) and (2)
6-2r+-=5
2
3
2
2
r=—
3

] = ro(is
2cos0
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COMPREHENSION WITH NUMERICAL TYPE
7.(0.92), 8.(56)

Initially capacitors act as conducting wire. So initially all the three resistors will be in parallel.

1

R =0.92
3

cq
After long time, resistors will be in series, R

=28,
9 3

g =2+3+4=

902

Potential difference 3 = potential difference across (3Q+4Q)

56
= 1/3“1: :(3+4)[:?V
3x56
q=CVyp = 3 =56uC
9.(5) & 10.(7)

w; = work done by gas till right vertical limb is filled with gas

w; + w, = work done by gas till right vertical limb is filled and horizontal limb is filled with gas

1/2 2
AL pgl”

w= [ (F+pg(2ddv=R =+
x=0

/
w, = (B, +pgl)4 j dx = PyAl + pgAl* .. (ii)
0

/
w3 ZJ.(F)O+pg(l_y))dyA=P0Al+pgA12 _%12

0
5P Al 1 5
W=|—2—|+|2—— |pgdl
( 2j ( J%
_shel T
2 4
— | —
work done work done against
againstatmos—  gravity

pheric pressure

.. (i)
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Chemistry

SINGLE CHOICE
1.(A) CNT has 12 electrons (6 from carbon, 7 from nitrogen, -1 for positive charge)
so molecular orbital configuration is ols?, 6 *1s?, 6252, 6 * 282, TE(ZPX)z, 7t(2py)2

2.(D) Theoretical

3.D) @ L Za-ttg, Y Q Mg ather , Q
B
Me

Me Br Me Br
OH g OH
HO
4.(D) OH 0 OH
HO OH 1,0  HO 5 HO
0 —e* 0
' HO OH OH
OH OH OH
HO
0]
OH OH

Fructose doesn’t get oxidized by Br,/H,O. In option (C) upon acidic hydrolysis similar
monosaccharides are formed.

ONE OR MORE THAN ONE CHOICE

5.(BC) [Co(en)3]Jr3 it shows optical isomerism, [Cr(C204)3]_3 and [P‘[(Clz)enz]Jr2 also shows optical

isomerism.

1
6.(ABCD)  (A) pH=7 _E(I)Kb +logc)

= 5.0=7 —%(4.4+10gc)

c=0.4=w = M=100

~14
B) h= Ky _ 105 =2.5x107°
K, xc 4x107 x0.4

© \/§a=2(rx+ +ry_)

2% (160+186.4)
NE)

D) d= M [x100 3=2.6g/cm3

Na-V 6><1023><(400><10_10)

=400pm
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N i
H G H,€~E -0~ OH OH
CH; - CH = CH,/H,PO, 0, u®
7.(ABD) » — s
l_\'aon
OAc OH ONa
COOH Ac,O/H® COOH (i) €O,
<
(i1) HCI
Asprin (P)

Q)
NON-NEGATIVEINTEGER TYPE

1.a0) P, +8SOCl, —— 4PCl; + 2S,Cl, +4S0,
X+y+z=4+2+4=10

2.(6) SiF, —» sp3 O0; - sp2
NE; —» sp’ SO; — sp*
H,O0 —» sp’ XeO; — sp>
NH; —»sp’  [Cu(NH;),]™ — dsp?
BeH, »sp  N(SiH3); — sp2

BE; »sp®  SiO, - sp’

&l o 0 i
3.4) ISCrd +7 +7
= Cl Cl
0>+6 <0 o?ll 07 ™o
(CrO,) 0 0
(C1,0,)

o) o) o)
[ [ [
HO-*S-0-0H HO-"S-0-0-"°S—-0H
I I I
o) o) o)

(H,SOs5) (H,S,04)
88
43) A —hy=—o
@ Mh =g
S
o 1 1 o) 1 1 135R
RZ {22—32} RZ {12—22}
88 &8

SRZ2 :135R = 7?29 = 7=3
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5.(3) = TEIVI +752V2 _ 24x2V+42xV

=3 atm
(Vi +V,) 2V+V

00 0 O

] . |l
6@ || || o | |—@rs BC-C-C-H R, B C-C-C-OH

(CH3)ZS [C]
— N, H,C-CH-C-OH

| I

OH O

[D]

COMPREHENSION WITH NUMERICAL TYPE

7.(0.80) AS; + AS, + AS; + AS, + AS5 + ASy = 0 (because the process is cyclic)
Also, AS, = AS, = AS¢ =0 (reversible adiabatic process)

x+4 0+4
5 5

So,

=0.80

8.25) Qiotal T Wiotal = AU =0 (cyclic process)

Qiotal +(=700)=0

5 Qiotal = 7007

Now, Q; +Q; + Qs +Q; + Q4 + Qg =700
500+800+Q5+0+0+0=700

Q5 =-600]

AS; + AS; +AS5 + AS, + AS, + ASg =0 (cyclic process)

500 800 600
J’_

250 200 Ty

+0+0+0=0

T, =250K = l=25
TS
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9.(8) & 10.(135)

(OO
Wt
COOH COCl COCl €—CH,
I, - 011 @
@ socl, @ HNO; (¢) @ (CH;),CuLi @ LII B H
— =
T80, ,80, (e) -
if % 2
" @ " lSm’HCl
i !
L0 ~CH, o/c CH,
_ @ PhOILoH‘a @ NaNO,H® @ P ® @
C » ) 0

(T)
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