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Solutions to JEE Main Home Practice Test - 10 | JEE - 2024

PHYSICS

SECTION-1

1.(B) The H like atom is in the third excited state i.e., n=4.

Energy corresponding to this wave length = 12431x51 =10.2eV

62000
Thisisthe E, —E, forHand E, —E, for He" we get Z =2 for 4 — 2 radiation.

Hence the atom is Helium ion.
2.(C) For minimum deviation

sin(AﬂSm J = sin(éj
2 )T
sin[(sozgmj=\/§sin300=i

J2

(60 42— O j _ 450

0, =30°

At minimum deviation, we known that angle of incidence and angle of emergency are equal i =¢e

o, =2i—A

o,+A 30+60
2 2

=45°

3.(D) i7ZR3 = n><£7zr3
3 3
or R®=nr® or R=n"r
R =2n"*mm

Or v, oc r?,v, oc R?

Now, —=—-

Vo

2
Now, % =n*?orn”® =4

or n=4% or n® =4
or n=4"2—J64
Or n==8
4.(D) AQ=AU+W
Since container is non conducting therefore
AQ=0=AU +W

W =-AU :—n%RAT :—ZXSR(400—300)

_ —3><%X100J — 2500

Code A | Page 1 | Solutions JEE Main Home Practice Test - 10 | JEE 2024




Vidyamandir Classes: Innovating For Your Success

5.(D) Given: A displacement time graph of a particle executing SHM.
A

2T/4

displacement
o

T/4 3T/a T ST/4  time (s)

v
. 3T . T . .
The force on the particle at t = 7 accelerationat t =T, speedat t = 7 t at which potential energy

is same as kinetic energy.
From the graph, the equation of SHM is:
X = Acos at

3T S . L
I Att= e the particle is at its mean position, so force on the particle is zero.
. At t =T, the particle is at its extreme position, so acceleration is maximum.

Il Att= 7 the particle is at its mean position, so speed of the particle is maximum.

V. PE = KE
lkx2 :lk(A2 —x2)
2 2
A% =2x2
X = i = Acos wt
2
Ccos wt = i
J2
wt="
4
2Ty
T 4
=1
8
So , statements A, B, C are correct.

6.(B)

7.(C) At x=10m, U =84J
At x=-10m, U =164J
Andat Xx=2m U =20J

1
8.0) g = Jic Capacitive

circuit

w, < wg from diagram

Circuit will behave as capacitance circuit Inductive
Current leads voltage.
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9.(C) F,=mgtané
=(1.20x10°kg )(10ms? )tan37°=0.0090N

(Balance force in x- and y-directions.)
Also :

Vq
F =E =
s
Fd _(0.009N)x(0.0500m)

q 9.0x10°°C
10.(A) Suppose A be the area of cross section of tank, a be the area of hole, v, be the velocity of efflux, h be

V = =50.0V

the height of liquid above the hole. Let v be the speed with which the level decreases in the container.
Using equation of continuity, we get

av,
avy =Avorv=—=
Using Bernoulli’s theorem, we have

Im
Py +hpg +%pv2 =P, +%pve2

2
1 (av 1
hpg +Ep(—e] =—PV§

A 2
5 _ 229 . 2% (3— 0.5252) x10 _ 50m25_2
1-(a2/ A% 1-(0.1)
11.(B)
A
: 4
.—
) el Y
s Y
Boolen expression
OR=Y=A+B
AND =Y =AB
Y'=A+B
Boolean expression for Y =(Y .A)=(A+B).A
Option (A) is correct.
12.(C)

o1 )

R RR r—p

From Ampere’s law, the field at the axis is zero. From X=0 to R;, the field increased linearly as the
charge enclosed increases.

From x=R, to R, and from x =R, t0oR;, the field decreases hyperbolically but with different slopes

as the media are different.
Hence, the required graph is (c).
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13.(D) F, =

14.(B)

15.(B)

GM? GM?
2R? Fu="r
1

R

45°

PR R
R

2 2
The resultant of these two forces is [\/52%] Now, F, = (Gi]

The combined resultant of all the forces is

2 2 2
J2GM? GM?  GM {Qﬁ}

2R? 4R? RZ | 2 4

Equating this with centripetal force, we get

4R?

R2

MZ[Z\/EJJ}

o 2 _GM [2\/5+1}0r V_\/GM [2\/E+1
R| 4 R

V=u+at; Vpg =2t

2t

tanO:—;seczeﬁzl
2 dt
do 2. d6 1
=~ = 0 —=—"—
dt dt  1+t2
t:E,@— _ﬁrad/s
2 dt 1)

ka _
° 4a® 167 €, a°

m
I
m
|
o

|

4

ks
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2

16(D) t=21
z
At _|Ax +2‘ﬂ 1322 =1+2(3)+3(2)=1+6+6=13%
t X y z
17.(B) Atany instant

18.(A)

19.(C)

mg
Power delivered by this F is given as constant.
P=FV=F ZVE (F is variable)
By NLM.
F—f, =ma
:>E—,umg:mﬂ D—P—ymg:mﬂ :>ﬂ= P=pmgV.
\Y dt \Y dt dt mV

When av_ 0 at that time PopmgV _ =V =

dt umg

—-GMm

Energy of each satellite in the orbit =

Total energy of the system before collision,
GMm GMm
E,=E =E,=2E=-2x =—
2r r
As the satellites of equal mass are moving in the opposite directions and collide inelastically, the
velocity of the wreckage just after the collision is
mv—mv=2mV,ie,V =0
The energy of the wreckage just after the collision will be totally potential and will be
GM2m 2GMm

Ef = = —

r r
As after collision the wreckage comes to standstill in the orbit, it will move along the radius towards
the earth under gravity.

v t
dv:icosﬂt:>J'dv=ij'cosltdt:>v=£sin”—t X
2 ms 2

Em m 2

Distance traveled from t =0 to t =2sec.

2
:fvdt
0 A t.;
2 ’ \/
= shaded area =ﬁjsin %tdt = 850

ﬂmo z-m
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20.(B) Rggec = Ryoc [1+ @ AT]

26.40=20.00 1+ (80-0) ]

@ =1+80cx

20

On solving, @ =4x107°C™,
SECTION - 2

1.(1) Kinetic energy = K
—mgh = AK
K
-mgh=—-K
J 2
K
mgh=—
g 2

2mgh vl
2 2

2
4mgh =mv2 + | % {Let I =n(mr?)}

2
4mgh = mv® + nmR? V—2
R

4mgh = mv? +nmv?
40x% =v?(1+n)

15x10=100(1+n)

15 3
nN+l)=—=—
( ) 10 2
1
n==-
2
I_mR2
2
x=1
thickness

2.(4) Noofwaves =——
wavelength

Let x be the thickness of air column

%[1.0003—1] =2

2x6000x1071°
X = =4mm
0.0003
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3.(171) On expansion moles of /4 gas escapes

PV =nRT
Number of moles escaping (n")
P(Xj =n'RT V/4
4 .................
.n 3V/4
= n'=—
4
At higher temperature (T ') (n—n"moles will occupy V volumes)
PV =(n—n")RT"
RT =[n-"RT = 7= 47
4 3
, 4
T'= 5(60 +273) = 444K
=171°C
4. (25) Effective resistance is 5.
_1x10°x5

E Blv IR
=—=——0rv=— V=—"—"———>mMS§
R R B 2x10x1072

5.(160) Given a=8cm and w =2zn=20xrad /s

I or or v=0.025ms* = 25mms*

Let the phase constant be ¢
The displacement equation can be written as X = 8sin (207rt + ¢)

Given, at t =0; X = 4cm, therefore

The displacement equation X =8sin (2072’1: +

oy

4 =8sin (207 (0)+¢)=>sin(g) :%: ¢ :%
Differentiating the above equation w.r.t time ‘t’
% =v =160 cos (20#’[ + %j S Vo =21607Cm/ s {When COS(ZOﬂ't + %) = il}

Value of x is 160
6.(1) Assume that water in river is at rest so Dock will move towards left with speed u and boat is
continuously aiming at dock.

‘\
u 0O¢ u

A
B SRR
N
v
dx
- 0)=-——
(v—ucosd) it
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—ff dx = ]'(vdt —ucosfdt)

b 0
Initial separation is b.

.+ @ isvariable.
T

uT = Jvcos gdt
0

Horizontal distance covered is same.

.
uT = vj cos gdt
0

uT . o
—= _[cos @dt put in equation (i)
Vv
0
b=vT - u.£
Vv
2 2
. (v u J
Vv
bv
T= vZ —u?
7.(5) For graph voltage at t =4sec is 10 volt.
R
Tiov SV
- 10-5 _5
1
8.(10) When the disc slides down and comes onto the plank, then
1
mgh = =mv?
J 2
v=,/2gh......... (i)

Let v, be the common velocity of both the disc and plank when they move together. From law of
conservation of linear momentum,

mv=(M +m)yv,
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Now, change in KE = (K, —(K). = (work done)

friction

%(M +m)vy —%mv2 = (work done)

friction

1 mv 1 1 m
Wy ==(M +m) —=mv? == mv? -~
2 M +m 2 2

1, M
As, —mv- =mgh .. W, =—-mgh
2 g fr g |:M+m:|

W, = —5><le3[&} =-100
15
Value of x=10
9.(42) Cylinder A— Q =nC,AT, (isobaric process)

Cylinder B — Q =nC,AT, (isochoric process)
CpAT; =C\AT,

?wo:%xmz = AT, = 42K

10.(1)

Pressure at same height is same, therefore h=h,
x=1
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CHEMISTRY

SECTION -1

1.(B) [Co(NH,)sCl] Cl, ——> [Co(NH3):CI]** +2CI~

Moles of [Co(NH3)sCIICl, = 18—'010”00 =0.01 mole

Moles of AgCI formed = 2 xmoles of Cl~ in complex
=0.01x2=0.02 mol

2.(B)

3.(B) Exception

4.(B) Fajan’s Rule
Polarisation «c Covalent character

5.(B) C6H5@>5—Pfs

Electron withdrawing group

6.(C)
o Metallic radii increase in a group from top to bottom. Thus, Li < Na < K <Rb is true
° Electron gain enthalpy of Cl > F and decreases along a group. Thus, | < Br < F < Cl is true
o lonisation enthalpy increases along a period from left to right but due to presence of stable
half-filled orbitals in N, ionization enthalpy of N > O. Thus, B < C < N < O is incorrect
7.(B)
NaBH, reduces -CHO
H, / Pd reduces both =>C=C< and ~CHO
8.B) k= ﬂh—l = @Iogﬂ
2.1 7 A
orlog2 =07 o 10g2 S101 (21)
Ay 2.1x2.303 A
IogE =1
Ay
10 =10 A =1
At
9.(C)
Cl Cl oH OH
AN
_OH o - 5
NO, NO, NO,

10.(A) 2, 4-D NP (+ve) = Carbonyl group

CH,—C— /CHS—?H—
I,/ OH™ (+ve) = OH
T.R (-ve) = —CHO absent
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11.(C)

12.(B)

13.(B)

14.(A)

15.(D)
16.(C)
17.(C)

18.(C)
19. (C)
20.(B)

1.(495)

2.(3)

E, Mechanism

Anti elimination by C,H;O~ (—HBr)

O
m (l? %I_O_CﬁH\
CH—E—O—CZH5 O CH—C—OC,H; H
NaOC,H; ® \C= 0
C,H,OH ;% ’ /
CH,—C—0—C,H, CHz—ﬁ— C,H; CH;
0 qOﬁ
811
CODH cod
I
i, H © CH
™~ A — H,0 N
C ot Qe e (e
CH; CH; CH_/
With progressive increase in atomic number, the reduction potential of halogens decreases, thus

oxidizing power also decreases.
Hence, a halogen with lower atomic number will oxidise the halide ion of higher atomic number and
therefore, will liberate them from their salt solution. Hence, the reaction,

Cl, +2F" —2CI" +F,

is not possible.
According to Kohlrausch’s law

= (123.7+152.1-147.0) Q *cmZeqt
=128.8 O tem?eqt

P, + HNO,— H,PO, + NO, + H,0
Monomer of cellulose

+

CrO; ——=Cr,05"

Yellow OH Orange

Leads to a -halo carboxylic acid, not acid halide.
CH;MgBr react with H,0O .

SECTION -2
_hc _ 6.626x10"* x3x10°
A 242x107°

_ 6.626x10™* x3x10° x 6.023x10%° x10™°
242x10°°

pH = 9.26 indicates [NH,OH] > [HCI]

E

J/atom

kJ / mole = 494.73kJ / mole

and thus mixture is a basic buffer since, HCI will react with equivalent amount of NH,OH forming
NH,CI.
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3.(2)

4.(32)

5.(20)

6.(6)

Let HCI = x mL = x millimole
NH,OH = (300 — x) mL

= (300 — x) millimole
NH,4CI formed = x millimole
NH ,OH unreacted
=300 — X — x = (300 — 2x) millimole
pOH =14-9.26 =4.74
pK, =14-9.26 =474

[NH3]
OH =pK, +log———44_
p PRy g[NH4OH]

474=474+log ———
300 - 2x

X

300 - 2x

X =100mL =volume of HCI

(300 — x) = 200 mL = volume of NH,OH
Hence, volume ratio of NH,OH and HCI
=2:1

I5 and XeF, has linear shape

No. of half life in 50 minutes = % =5

A]_1

[A,] 2"

Where n — no. of half life
A 1

A=) Speia

Where [A,] -Initial concentration

[A,]-Concentration at any time “t’

(meq)H3PO4 - (meq)Ba(OH)z

1.5xVx3=0.5x90x2
 0.5x180
~ 15x3
_ kx1000

eq N
3.06x107° x1000

N

20ml

1.53=

N=2x10"
Normality

Molarity =
n — factor
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For BaSO, ,n —factor =2

2x107°
2

M
[Ba?|=[s0; |=10"
Ke

=[Ba” |[s0; |=10°x10"° =10"°

=103

7.(4) 2502(9) +02(g) \:‘2503(9)
Given, equilibrium amount of SO, and SO, is same
Pso; = Pso,
(pso3 )2 1 1
Kp =— 2 Po,= K_ = Z
(pSOZ) p02 p

8.(2) [CO(NH3)3(N03)3} has two geometrical isomers, fac or facial isomer and mer or meridional

isomer.
NH,
OlN\ O/NH;
O,N-" | SNH,
' NO,
fac or facial mer or meridional
T
9.(12) The expression for the depression in the freezing point and the molality is K, = —"
For a solution which freezes at —0.22°C, (molality) ; = X>1000 = 0.22
100 K¢
. . . xx1 2
For a solution which freezes at —0.25°C,(molality ), = <1000 _ OK >
f

On dividing equation (1) by equation (2), we get

022 w.
0.25 100
Hence, w =88g

The grams of ice that would have separated 100 —88 =12¢g
10.(569) AG = AH—-TAS
For spontaneous process
AG <0
AH -33,000

TSWitCh :E—_—58 K=568.9K =569K
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MATHEMATICS
SECTION-1

1(C) f(x)=tanAx
as f (£)=0:>tan/1—”=0
4 4

A=4n
As K is an natural no.
= f (kzr)=tan4nzk =0

10 1 1 Lsinf (k+1)—k]|
Zcos k.cos(k+1) sinlé cosk cos (k +1)

k=1

1 & tanll—tanl .
=— ) tan(k+1)—tank = ———— =sin(10)sec(11)sec(1)cosec(1
a2 (k+1) 0% = sin(10)sec(11)sec(1)cosec(1)
2.(C)
s fi % (% _7)2 fi (%X )2
3 p 3p 4 4p
4 2 8 1 2
5 3 15 0 0
7 q 7q 4 4q
Mean=3p+8+15+7q=5
p+qg+5
2p—2q=-2
p-gq=-1
Variance :(S.D)2 =22
4p+—4q+2:22:> p+q:5
p+q+5
p=2,q=3
New mean :W:§:5_3
10 10
3.(C)
4.2
T
e
(1,-1)
/]
: 2 y’ T 9
Area = +2)-y ldy=|—+2y——| ==
_fl[(y )-y* |dy {2 y 3L >
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4.(C)

P(h,3-h
h ’_(., )

r2=h>+5=(3-h)"+2
=h=1
r2=145=r=+/6
5(8) 23-b=i+3j-5k
a—2b=—4i +4]-4k
Area of :%‘(ZQ—b)x(é—Zb)‘
(25—6)x(a—26)=3f+24j+15|2

910

Area = ——
2

6.(C) 2A= tanZ + 2cot2—”
9 9
2A:cot% ‘»tan@+2cot20 =cotd

4A+tan£: 2cot£+tan£: cotz
9 18 18

Also tan2F —cot £ o AELE T
9 18 9 18 2
4A+tan
18
Ay |
Az
tan —
9

7.(B) Rationalizing numerator two time and denominator once
x% x 2sin® x[\/1+ sin® x ++/1—sin® x}
lim

20 9sin® x[(‘/1+sin6 X +41—sin® x}[\/1+sin6 X +1/1—sin® x}

N |

8.(A) Mid point of AC i.e. centre of P of parallelogram P (1,1)
Equation of diagonal BD is equation of BP
i.e. x—2y+1=0 point (3,2) liesonit.

Code A | Page 15 | Solutions JEE Main Home Practice Test - 10 | JEE 2024



Vidyamandir Classes: Innovating For Your Success

9.(B)
2x-3y+1=0
A(3.4) BE.3)
x+7y - 25=0
As D is the mid point of AC and BD
Point Cis (5,-2) and D is (—2,-1)
Equation of CDis X+7y+9=0
10.(B)

AR WANA
NGERVARY

X M

discontinuous
Hot and not diff

differentiable

11.(A) C: (x2y2 —4x—-8y-5)+ k(x2 + y2 —12x+2y+29)=0
2+6A 4-)
1+Ax "1+
Common chord 4x -5y -17=0
Centre lies on common chord
B

12

centre 1+6(29/12) 4-29/12
1+29/12 '1+29/12

198 19
c.centre | =/, =
41 41

Centre : (

12.(B) x(l— xz)dy = y(1+ xz)dx

xdy;zydx = ydx + xdy

d (lj =d(xy)

X
Integrating both sides

lzxy+c
X

y =X’y +CX
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y(x)=1

13.(B) Step (1) point P becomes, P, (—b,—a)

X 9
tx=3 y(3)==

(I1) after translation P, (—b+3,-a)

(1) Rotation of 90° 7 7
1 1= (— Y o ici o

+i=[(~b+3)—ai |[cos90°+isin90°] A
1+i=+a+(3-b)i

a=1b=2 valueof a+2b=5

14(C) a|oga89r—l+2 = (9r71 + 2)1/8 N aIOQa X = X
4

5% term is 2C, [(9“l n 2)”8}8 [(3 ; z)ﬂ 3135

12x11x10x9 y 3 +18><
4x3x2x1 9

(3r + 2) —11x 285

15(0) R={(x,y)eZxZ:(x+Yy)(x-y)=0}
Here (x,y €ZxZ) if x+y=00rx—y=0
If Xx==yorx=y
R is reflexive as (X, X) € ZxZ
Here (X,y)eZxZ if x+y=00rx—y=0

:: ;:__30?;:;} = x=|ylory=|x|
=(y,x)eZxZ

Let (X,y)eZxZ and (y,z)eZxZ

x=|y| and y=|z|

x=7

(x,z)eZxZ

Hence R is an equivalence relation

16.(D) f (X) — 3365in X—27cos x.:_?)3(5cos3 x—48sin®

312[3sin x—4sin3 x}+9|:40053 X—3C0s x]

f (X) — 312sin3x+gcos3x

A=3"B=3"
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b_g1,5 10
a 3
10a+3pb=0
17.(B) Let probability of winning toss in any match and losing a toss is W and L respectively then
W=L= L
2
Here Probability of winning toss atmost ‘n’ times is
=SC WL +2CWiL +....+fc whN BN >%
1 8 8 8 1
:>§( Co+Ci+t CN)>§
N >4
Ans. 4
-2 - -2
18C) Let 2_c-Y-2_27¢_)
1 3 2
And x+1: y—b:z—2:k
2 3 1

A+2=2k-1,31+a=3k+b,24+2=k+2

A=1k=2and a=b+3

Also (A+2,31+a,24+2)=(3,3+4a,4) lieson XT_lzyT_lzi
a=2b=-1

so 2a—b=5.

-
.

19.(B)

Z, represents points A and B.
In AARP

AP? = PR? + AR?

4 =1+ AR?

AR = +/3

Print A(Z,\/§), B(Z,—Jﬁ)
Minimum distance will be distance of a from the line: x—y =7

o 2+443-7| 5-43
o Rv-an v el

A
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20.(B) Here g'(x)=f(x) (by N.L. theorem)
As g(x)=0 has exactly 6 distinct roots in (m,n)
f (x)=0 has atleast 5 distinct roots in (m,n)
f'(x)=0 has atleast 4 distinct roots in (m,n)
f "(x) =0 has atleast 3 distinct roots in (m,n)

f (x).f'(x).f "(x)=0 has atleast 12 roots in (m,n)

SECTION-2

1.2) dividing by x?

x2—x—4—1+i2:0

X X
X2+i2—(x+£]—4:0 PUtX+£:t
X X X
t?—t—6=0
t=3-2

x+£=3, x+1=—2
X X

X2 —3x+1=0, x=-1
2 real positive roots.

_ n+l
2.(0) tan‘l(ij =tan‘1(Lj—tan‘l(uj = lim Ztan‘l(ij = lim tan‘l(Lj .
2k* k+1 k ) noei k2 ) o nt1) 4

3.(8) Apply AM.>G.M.
(24_2)_}_(94_2)22 E_lr_ E
b d cC a \/bd \/ac
2{ac+bd}
abc

(a+c)(b+d)}

\

abcd

(4sin 6—i) (4sind—i)(3+ising)
(3-ising) (3)° +sin20
Asgiven z=7

Img (z)=0

47 z=
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5.(40) To find divisor of form 2(2n+1)

6.27) (L+x)" =3+ 3t

7.( 2240) X ={10,11,12,13,..........

8. (5)

4sin?6-3
Img (2)= 9+sin® 6 =0

sin"’é?:E
4

0 =60°, cos’30 =1

N =20 x 74 x5 x11*

No. of divisors (1x5x4x2) =40

8 80 240
—tmt—+

On comparison, n=-3 and X = ?2

Y ={5,9,1317,21,25,........)
Z ={5,10,15,20,25,.......,149}

33+ 34 .....

(Y - Z)m X means those elements of Y which are present in Y but not in z and in the range of X.

Required sum =(13+17+21+25+

+145+149)—(25+45+65+.....+145)

35 7
= ?[26+(34)x 4] —E[so+6(2o)] = 2835595 = 2240

e*(dy—dx)+e™(dy+dx)=0
(eX +e*X)dy :(eX —e*X)dx

Integrating both sides
y =log, (eX +e‘X)+c

At x=0,y=log, 2

c=0
y =log, (eX +e‘x)
At x=1In2

1 5
=log. | 2+= |=log, —
y ge( 2) 9e2
e|09eg:5

2
5
loge
And 2e 2=5
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10 0|1 00
9.(330) A’=|1 1 0|1 1 O
11 1)[1 11
1 0 0
A2=[2 1 0 (A2)31=1+2
321
10 0
A=|3 1 0 (A3)31=1+2+3
6 3 1
Similarly
1 0 0
A°=110 1 0| (A®) =1+2+3+..... 10:10;11=55
55 10 1
10 0 0
B={1+2+3+...+10 10 0
S 1+2+3+....+10 10

where S =1+3+6+10+.....+55
S=1+(1+2)+(1+2+3)+...+(1+2+...+10)

5, -1, :%(znz +2nj:%[n(n+1)(2n+1)+n(nJrl)}

6 2
B,, =55,B,, =55, B;; =220
B,, +B;, +B;, =330

7l2 7l2

10.(3) | = I (0053 x)e‘s"‘xdx: J (cos x)(l—sin2 x)e‘s"‘xdx
0 0
Put sinx =t
cos xdx = dt

1

J(1-)e

0

=[—(1—t2)e*}1 _2ft et dt

0 11
_ p —t
_1—2jte dt
0

m=1n=2

m+n=3
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