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Solutions of Mock JEE Advanced-4 (CBT) | Paper - 1 | 2024

PHYSICS

SECTION -1
1.(ABCD)

Two blocks system will not have tendency to slide.

20\3
3 o
T 0
4gsin 30° -k 10V3
=20N " ¥ 4gcos 30°
4g 2g = 20N
fr=0 20
Acceleration, a =0 20
T =20N F =103 +30]

Only contact force on the block by inclined plane will be the normal force. (. fir =0)
N =4g¢c0s30° =20+/3N
. . D
2.(ABCD) Fringe width, B = =
With decrease in D, fringe width (3) will decrease.

Hence, all fringes will come nearer to central line on screen.
Distance of 2™ bright fringe

2DA d 2h(d DY 2\
W2 2ap)
d dt d \ dt d
d . . ) 20y
Speed of 2™ bright fringe with respect to screen will be ——
3.(ACD) o= I _ ! =5x10%rad / s
JLC  Jo2x1073 x2x107°
At t =0; charge on both capacitors is same.
2x2 . L
Oy =CepnV = (mj x20uC (series combination)
=20uC
Max energy stored in capacitor C1 = max energy stored in inductor
2
9max _ l Li2
ZCI 2 max
(20x107%)? 1 30
= ———=—x(02x107")ijx  [dmax =Qo =20 pC] = i =14

max

—x
2x2x107% 2
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Charge on capacitor C| after key K| is opened and K, is closed.
q = Qp sin(wt + )
At t=0, g=0,

. (L . T
Q0=Q0s1n¢:>¢=5 q=Q0s1n(cot+Ej
q =0y cos(o?)
.". Current through inductor at any time t =¢, [=—=—-Q®sinot

At time when,;

1
Energy in inductor = 5 x Energy in capacitor C;

2
2 3 2G
= le(—Q ®sin mt)2 =leQ2 cosz(mt) o’ =
2 0 3720,
= tan((x)t)—L = ot =2
NE) 6

Charge on capacitor at this time

q =0y cosmt = 20xc0s(gj = 10\/§]J,C

SECTION-2
4.(B)
= ®
m v v/4 d
°«—> m (0] ?
From conservation of angular momentum about the pivot,
d v_d  Md* 6md* 5
mv.—=-m—x—+——awm Or, 0 =—mvd
2 4 2 12 12 8
Sv
= 0=— ...
4d M
od v v v
o Relative velocity of separation along the lineof impact 7 * 4_8 4 7
Relative velocity of approach along the line of impact v 8
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5.(C) The two processes are shown in the following P-V diagram
Pa

40

:

v,

'\/,

v air

i“ liquid

P-V-graph for adiabatic process is steeper than that for isothermal process.

From the graphs for the processes,
It is clear that ;> B and W <0

6.(C) In the close loop,
929 _Ag_Aq_,
G G G
+(qy — Aq) Aq
C|=12pF::(q0 ql ——C,=4yF
qp = 192uC ||Aq
-1+
C,=6pF
192
??_O_ q{é+ci+ci} ’ Ag= q01 1] 39> 5] =M
+3+
1 1 G G G R S
G G G
7.(A) l=i+L
R R R
Differentiating the expression ;
—-dR —dR, dR, AR AR AR 0.2 0.1 09
R R R R® Rl B 25 100 100
AR_09 10_4 3 . gl 104
R 100 3 10x5 3
2
Now,HzV—t
R
A _2AV AR A1 2x£+0.03+%}<100=10%
H V R 20 10
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SECTION-3

8.C) H%U > 3Ph+83He+6 e

226 226 0
Ac — 38 Ra + +le

220Ra — 3Ph+55He+4 e
U 553°Pu+2 Se
Option (C) is correct.
9.(D) Resonant frequently
Op = = !
JLC \10x107 x107°

10% less frequency of above resonant frequency is

x£=9x103rad/s
00

=10%rad / s

o=10*-10*

X, =oxL=9x10>x10x107> = 90Q

3
LI . LA T

oC  9x10°x1x107° 9

Z= \/RZ +(Xe-X, ) \/(3) (111.1-90)" =21.32

Vo 15
Z 2132
3

(R) Power factor cos = R =——=0.141
Z 2132

(P) Current amplitude /[, = =0.704

1 1
(Q) Average power P= EVOIO cosh = EX 15%x0.704%x0.141 =0.744

X, opL 10*x10x107
Sy 0=2L - ORE _ =333
S Q0 2R
10.(C)
Y4 3 m/s (in x-y plane)
0!
________ t=t
R 37 m/s
0 : -
(3,0,0)

Radius of Helical path R = ML % 3=3m
Byg
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2
=" 2mwsec,  pitch =4x 27 =87 meter
9By
Angle Rotated by charge particle
2 B,
0=—"" .tz(q OJtzt
[ 21m j m
9By

. At any time t =t;
r= 3cost§+3sint}'+4t1€
\7=—3sint§+3cost}’+41€

a= —3cost;—3sint}'

11.(D) K =4r 31:27”:1/2

A S5h
Positions of displacement Nodes/Pressure Antinodes: 0, > 7»,5 , 2N, > 3h......

=0,

5

ERTEN
474

Py
N | —

A
Positions of displacement Antinodes / Pressure Nodes: Z,

=1/8, 3/8, 5/8, 7/8, ........
P—>1,2 ; Q—>34 ; R—3,4 ; S—>1,2
Option (D) is the best matching.
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SECTION-4
1.(5)

Screen
oSSR AR
vh = =2 h=1

§]
\ h =1
f v
lenS <------_-----"D--;-l_-i‘l_’l- """"""" »

From given graph,
For h=1,d =2 ; h'=d-h=2-1=1
tanezﬁz h = i:#:f 0.5m=50cm
;o @D=f) foa=5n
2.(9) At top print (B),

5 B

N _ emy_ N=0 "
"N = R=R/4) N=0 N
_ o 3

Lg \/,

R/4 R/4

From energy conservation between top and bottom points of hoop;
Loss in G.P.E. = Gain in K.E.

6R 1 2 1 2 1 2 1 2
mgx(Tj:(Emn-mﬁElc’"mj (2"”/”"3 o lem®
2 2 2
1| (R R 2 27 _mR( 5 128}
2{ (4) (4) }[ moh] =T ( YR
Mg _ o g 2 [36g_, 9

TcaZZBOt
2nr

®g =<1

3.4 Induced EMF = EQ2nr) = % =FE=

2ma’ Byt
Torque due to field about centre of ring 1, = (gE)r = (k(2nr))[%j r
nr

Ring starts rotating, when t due to electric field = T due to friction.
m
HME  _ 4s.

T, =(wmg)r Solving t =———=—
: 210> Byh
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4.(4) Am.c*+K 4+ Kp =K + excitation energy
(mA +mp —mc)02 +K 4+ Kp = K- + excitation energy ; ¢ = speed of light
Putting the values ; K- =2 Mel

2 3 /9 . . .
59 —l==Il,=> -2 I, and [, are the distances between stars in given two binary star

4 0, 8

systems

. JeMm)r

GQRMYM) MVE
(M)(M) _ MV L

112 r ’ Il

2nr L
="«

- Vou  ~N2M
Similarly, T, o —2— L h_h M 9 \ﬁ
BM n L\N2m  8\2

13.5m

< »
< >

Ice *Water
) X o
(0°C) 4000Cf > (100°C)
400—0}
13.5—-x

! [r — same in both cases]

6.(135)

Qice = M(

So, ice melt, m;,, = Orce _ KA(400=0)1 ()
L, 80(13.5-x)

(400—100)
Qwater = I<A t
X
Owarer  KA(400-100) )
m = = t ...(n
seam o, 540x W

Mice = Mgteam

400 300
80(13.5—-x) 540x
6(13.5—x)=54x
6x13.5=(54x+6x)
_6x13.5
60

=1.35m

X
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CHEMISTRY
SECTION - 1

1.(ABC) Slag formed during extraction of iron is CaSiO5 and Copper is FeSiO4

2.(AB)
H H
CH,m=C ——cp, WDPIMBr oy s el —ph
‘ N/ Dry ether ‘
0 (if) H,0" OH (A)
@ b P Conc. H,SO, @
OH (B)
Ph—H + Ph— CHE—(”’ —on )Cone H,50, | @ |(|?— CH,—Ph
0 0
(11) Ph Mg Br
(iii) H,O
Ph
|
(-c—cn—n
OH ©)
3.(C)
CHO ‘ COOH CH,
@[ Me _KCrO/M | @[ ¢+ e-o
e s
CH=C COOH CH;
\Me
(P) Q) (R)
P
(i) KCN/H OH
0 (ii) H,0' > COOH
O
O
(S)
PhOHlHZSOA

Phenophthalein

(T)
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SECTION -2

4.B) ZnS +H,SO, = ZnSO,+H,S
o © "

3H,S+K,Cr,05 +4H,S0, — K,S0, +Cr,(SO4); + (3DS)+ 7H,0
S +0, - S0,
@) (E)
2H,S+S0, — 2H,0+3S
ZnSO, +2NaOH — Zn(OH), + Na,SO,

Zn(OH), +2NaOH — Na,Zn0O,+2H,0

(Soluble)
. . 1 1
5.(A) Equation of line = — =———-(cA,)
Am KaAom
2
Slope =i=;2 ; K, =L2:2><10_5 ; K, e
16 K,(A°,) 5x(400) l-a

2x107° =0.1x02 : 1.4x102 =q,

6.(A) The minimum [OHf} at which there will be no precipitation of Mg(OH)2 can be obtained by
2 2
Ky =M™ | [OH | = 18.0x107 =(0.1)x| OH | = |OH™ |=1.34x10°M
Thus, solution having [OHf] =1.34x10M will not show precipitation of Mg(OH)2 in0.1 M

Mg2+ . These hydroxyl ions are to be derived by basic buffer of NH,CI and NH,OH.
[Salt]
[Base]

[NH; ]
[NH,OH]

pOH = pK +log

= pOH =pKy, +log

NH,OH = NH} +OH"~
In presence of [NH4C1], all the NH ions provided by NH,4Cl as due to common ion effect,
dissociation of NH,OH will be suppressed.

_ _ [NH; ]
—log[OH ]=—log1.8x107 +log:-—41
gl ] g g[0.05]

- [NH}]=0.067M or [NH,CI]=0.067M

Code A | 2024 9 Mock JEE Advanced-4 (CBT) | Paper - 1



Vidyamandir Classes: Innovating For Your Success

7.(B)
CH - (CH,), OH
(1) O, (air) @ + CH, - C - CH,
(i) H;0 I
(P) Q) O
ccl,
NaOH, 60°C
OH OH
@, CcoOH CH,OHH" @ COOCH,
(R) (Methyl salicylate)
SECTION - 3
8.(B)

NaNO, +FeSO, +3H,S0, — Fe,(SO,); + NaHSO, + H,0+ NO
HNO, +P,0,, — HPO; + N, 05
Cu+ HNO;(Conc.) - Cu(NO3), + NO, +H,0
NH,NO; —25N,0+2H,0
9.(C)
(P)  [Mn(NH;)¢]* NH; — WFL

2
g

n=1./5(5+2) =35 BM.

(Q)  [Co(ox);]~ —SFL

Electronic configuration = tgg e

Electronic configuration = tgg el

g
pn=0
(R)  [Fe(H,0):1*" H,0 — WFL
Electronic configuration = t‘ztg eé
p=14(4+2)BM.=v24 BM.
(S)  [Co(H,0)1* H,0 — WFL

2

Electronic configuration = tgg Cq

n=.33+2)BM.=+/15BM.
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H H H
H,0 H,O
100 @ h—F— > P —— Ph+( @)
Cl OH
single isomer l
rearrangement
OH

No. of products = 4

Ph—O Na
Q) Cl > (d+1)
O—Ph

No. of products =2

CH,

CCl, H——Br
CH,
Meso

No. of products = 1

(S) Ph/Y %Ph% + Ph/\</
Cl H

H
Major Minor
(cist+trans)
No. of products =3
11.(C) Reformatsky Reaction
O 0] OH O
. )K 1. Zn
o~ 2. H o~
X
HVZ Reaction
0] 0
l.Br,, P
re :
og 2HO OH
Br
Carboxylic acid o-Bromo carboxylic acid
Claisen condensation reaction
L2, O 0] 0]
. NaOR’
R\)L _R+ R SR e R _R’+ R'-OH
0] 0 2. H;0 0
R
Ester Beta-keto ester Alcohol

Gabriel-phthalimide synthesis-preparation of primary amine
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SECTION -4

1.(434) X is trimethyl silyl chloride (CH;);SiCl
Molar mass of X = 108.5
Mass of X required with 50% yield =2x2x108.5gm

2.(1) Z= Vi) real =0.8
(Vin)ideal

=028

PV, =ZRT

30xV,, =0.8x0.082x456
V=1L

!
3.(133) lnk_z zg L
k, R| TT

In

2x107° _E{soo—%o}
5107 R | 500x450
ln40=£x—50

8 500x450
500x450x8x%x3.7

=E,

50
133200=E,
133.2kJ =E,

1xR x300
0

_IxRx300 150R
2V, Vo

4.(432) P, =

Py

2
Wag =—nRTln& =—1xRx300ln&=—3OORln2 =-210R
Vi Vo

For process B to C

150R) 72 (1s0r) 772
T2 - T2
vy 4V,
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-1
o
300=(Zj3 T = Tc

300

_l=TC

(4)?

189K =T

-nR(T, —-T;) —1xR|189-300
e - IR _ 1R 0]
y—1 2
2

Total W, =-210R —222R = -432R
5.(12)

AG®, = AH®, — TAS®,

AG®, = (80-120)x10* =300 (170 —210)

AG®, = —40x10° +12x10°

AG®, =-28x10"]

AG°, =-RTInk

—28x10° =—RTInk

28x10° =8x3001Ink

—222R

11.666 =Ink
6.(6)
LiAlH, can reduce -NO,,—C—-NH,,-C=N
]
O
Oximes and —-N =C
NO, C —NH, NH, CH, NH,
| ;
0 LiAIH,
HON = CH Dry ether NH, - CH,
CN CH, —NH,
N=C NH - CH,
(X)
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MATHEMATICS
SECTION - 1

‘cy 147 C, 247 C - 1=84

1.(ABCO) (A)
®) C;-[3=210
(C) C;=35
2.(ABD)
fA=0

h? = ab = Parabola

h* <ab= Ellipse

h* > ab = Hyperbola

Ifa=2,b=1,c=0

\/ﬂh/;:l

Ifa=1b=2,c=2

— 452 +y2—4xy—4X—2y+1=0 (Parabola)

\/;+\/2y =v2x+1 = x2+4y2—12xy+2x—4y+1=0 (Hyperbola)

Ifa=0,b=1c=1

Jy =Vx+1 (line)
3.(ABC)

Here f(x) ={ 5

x°—=2x,

x2+2x, x<0

x>0

The graph of g (x) is given as

3 4
2 1K
14
=N 1 & 2 3
—
=5 |
2
x“+2x, 2<x<-1
@) -1, -1<x<0
.g(x)=
0, 0<x<2
x2—2x, 2<x<3
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4.(A)

5.(0)

6.(A)

SECTION - 2
y = |sinx|
SO B
o/ =
y= gsin—‘(sin x) 4] i 2
n

= =(2—gj+2+g=4

A=84=8x4=32
=>p=32,q=0=p+q=32

Tetrahedron has one vertex, say O as (0, 0, 0)
OA:y+z=0and x+z=0

jx—O:y—O:z—O
1 1 -1
BC:x+y=0and x+y+2z = J6
x-0 y-0 z-~6
- = =
1 -1 0

(D)

()

Let PQ be the shortest distance between OA and BC

(Vok)[ G+j-kyxi-]
PO = N S SE—— =2
G+ 7=y (i)
X =bus A is late
Y = bus B is late

1 9 7

(X) i ) 0 () 55
SP(XﬁY)zixP(X)zixlzi
10 10 5 50

P(X UY)=P(X)+PY)-P(XNY)
1 7 9 3

T5°25 50 10

APXAY)=1-> =
1010
px 7)< PN _9/50_ 9

P(Y) 7/25 14
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7.(B)
D.. FPn

R kY
(t.)
tltz =2 and tl +t2 +t3 =0, a=2 = D= (atltz,a(tl +t2))=(2a,_at3)

Let circumcenter of ADPQ is O(h, k)
O(h,k) will be midpoint of RD

_atity +aty

~h = h= 2+t32
4+t )+2at
andkza(1 2) a3:>k=t3
Lh=2+k2
locus is y2 =x-2
SECTION -3
8.(A)
[2 5 10
P) A=|5 8 13 |= Symmetric and |A| =0
110 13 18
13t 37
@ 4=|3" 1 3 |=4=0
3230
[0 -3 -8
R) A={3 0 —5|= Skew symmetric and |A| =0
8 5 0
®) A =4&"[4=0"
9.(0)
" 0 ifﬁ ¢l
k n
® o= .
=1 n if—el
n

U k
So, Zaf # 0 then 7 is an integer
i=1
Q) Number of common roots = HCF of 20 and 30 = 10
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R) Roots of z!” =1 are

(ka'j
e k=01,..18

= k=10,11,12,13 and 14 (Total 5 roots)
2kmi
(S)  Rootsof z'* =1 are e 14
~.Re(z) >0,Im(z) >0

S0< 2™ T iclo?
14 2 2

k=1,2,3
21 4 6m 1
= A=C0S—-COS—-COS— =—
14 14 14 8
10.(C)
1 n
(P) (x3——J
x2
1Y
o cor(2)
X
3n—
3n-5r=5 :>r=nT=p (say)
3n-10
3n-5r=10; r= 5 =p-1 ."C,="C,,
3n
= n-p=p-1; n+l=2 ?—1 = n=15
Q) Number of non-negative integral solutions of
(n+1)|x|
R) k=|——————1|=6 T and T; both are greatest terms
|x|+1
logs8
©) (_—ljn B R —
n_s
2
=>n=10
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11.(C) (P) V =[abc]=2
V, =[2(axb)3(bxc)(cxa)]
Q) V =[abc]=5
Vi, =[3(a+b),(b+c),2(c +a)]
=6[(a+b),(b+c),(c+a)]
=6-2[a bc] =60

R) 4 =%‘sz5‘ =20
4 =%‘(221+3Z;)x(;z—13)‘
=%\(3Bx&—2&x5)\
:%5‘5x21‘=5(20)=100
(S) 4 =|axb|=30
4y =|(a+b)xa|=|bxal=30
SECTION -4

1.(4) 2y* —2(cosx+sinx)y+2sinxcosx <0

= (y—sinx)(y—cosx) <0
i .
But x € (O,Zj L.CoSXx >sinx

=sinx < y<cosx

=sinx < f(x)<cosx

T
k= Io4 cosxdx =

1
\/5’
T 1
ky=|4sinxdx=|1-—
2 J.o { \/Ej
10k, = 5v2 = [10k] =7

10k, =10—5v2 = [10k,] =2
. [10k,]-[10k,] =14
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2.22)

3.(1)

f(x)= j; e (f)dt +
f(x)=¢é" (1 + j; e f(t)dt). Let jé e f(t)dt=4

= f(x)=e"(1+A) = f(t) =€ (1+ 4)

1
:>A=j0et~et(1+A)dt

2
:>A=(1+A)[e Z_IJ

4 -1
3—:
1+ 4 2
1 e2-3
- — =
1+4 2

2
3-¢?

an+1—an=(an—1)2>0 VneN

= A4+1=

:>f(x)=(

3-¢?

= a, 1s 1Increasmg sequence

_ 2
a,. —1=a,-a,

1 1 1

a,-1 a

n

1

n Ayl —
iL_i[ 11 j
n=1%  p=1\9n -1 ] -1
b fim |
al_l n—)ooan+l—1

Slima,  —>oo
n—»o0

(increasing sequence)

jex:(3—ez)f(0)=—2
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4.(4) According to question
(z—a)(z-0,)..(z-0ag)

=1+2z43z% +..4+72°
Now take log on both side
log(z—a;) +log(z—a,) +...log(z —ay)

= log(1+2z+322...+726)

Now diff. it and putz =1

6
1
We get, E =4
: i1y

5.(6) Here equation of line is

x—=2 y+3 z-4
2 3

Hence any point on the line (i) willbe p(A+2,2A—-3,-3A+4)

=)\ say ..()

Given line (i) intersect the given plane
2x+3y—z =13 at the point P
S20+2)+32A0-3)+3A—-4=13
=11A-9=13
=11A=22 =Ai=2
L P=(4,1,-2)
Also, equation (i) intersects the YZ - plane at Q
ie, x=0
A+2=0 = A=-2
0=(0,-7,10)

PQ:\/(4—O)2 +(1+7) +(=2-10)?
=16+ 64+144
— V224 = J16x14 = 414 = a\b

a+b _4+14
3 3

=6

4
6.4 N'=31C ;. "Crpy ="Cy
k=0

3
r_ 3 n _n+3
D _Z C3—k' Cr+k - Cr+3
k=0
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