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Solutions to JEE Main Home Practice Test - 3 | JEE - 2024

1.(B)

2.(B)

3.(A)

4.(A)

5.(A)

6.(A)

PHYSICS
SECTION-1
frax =4mg =0.1x10x10=10N
Requirement of friction
T o
F=7N
—» a
f a=Ro.
7-f) R(f.R) 25f 25f
10 2/5mR?*  m 10
Solving this equation, we get
f=2
Since, f < f_,,, therefore 2 N frictional force will act.
¢ -C
El >
o7 4+——>
E, E, E, E, E,
—>
1 2
wE=E, = 2 , By superposition, we get option 2.
So
Let us conserve angular momentum of +2q about the point at +Q .
mv,I; sin g, = mv,r, siné,
mMvRsin150° = m(%} Iin SIN90°
=2
min 2
a=Dbt av =Dbt
dt
o bt?
Or dv=|(bt)dt V=V +—
ar=J(o0) 2
0
t t 3
5= Jwat j[ ]dt L
0 0
8
¢ 303 108 —0.375x10° =3.75x107m/ s
/ - 64 8
. smm
Pitch =——=0.5mm.
10
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0.5mm 5 1 1
= mm = mm =
50 500 100 1000

Assertion is correct, Reason is also correct.

Least count = cm=0.001cm

7.(C) Heatenergy :%x Kinetic energy

MCAT :lxlmv2
4 2

0.1x420x AT = % x1.5x (60)2

AT =16.07°C
8.(D)
|| 1|
° o
NN
C, - Ke, ACZZZKGO AC3:5KGO A
d 2d 3d
1 1 1 1 d 2d 3d
—=—+—+—= + +
Cq G C G AgK 2Ag K 5AgK
d ( 2 3] d 13
= l+—+=|= X —
Ag, K 2 5) Ag,K 5
Thus C, = A K S
d 13
9.(D) Just after removing cell After inserting dielectric
- T 3C
3¢V |
N
3C
& ®
+ -
L |
v CK

Conservation of charge
3CV +CV =3CV,, +CkV,,

Y
®T3+K
10.(D) Angle of projection from B is 45°. As the body is able to cross the well of diameter 40m, hence

2
R=V—RorV:«/gR or v=,/10x40=20ms*
g

On the inclined plane, the retardation is

gsino.=gsin45° _10 g2

N

Using, v2 —u? = 2ax

(20)2—u2=2><(—%}<20\/§

u=202ms 1. ie.V=20/2ms™!
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11.(8) T cU

12.(C)

13.(B)

14.(C)

15.(A) Ag =

T, =T, =T, =300K
T, =T, = 2T, = 600K

v, v,
Quet = Qg +Qpc +Qcp +Qpa =NRT, In (V]+ nC, (Tc _TB)+ nRT¢ In(VJJF nC, (TA _TD)

=(1)(R)(600)In(2)+(1)(cv)(—300)+(1)(R)(300)In(%)+(1)(c\,)300=300Rln2

Thrust force = px(areaof cross —section)v? = pa2gh
For not slipping down,

pa2gh = Mgsin 60°

hoV3 Mg _3M

2 pa2g 4 pa

Let velocity of m just after collision is v. Then, from conservation of momentum we have,
Vl 2 mlvl
V,=mv+m ==, . V=——=
mVvy m 3 3 m
Now, for just completing the circle,
v =,/54l
2 my,
—— = 1/5 |
3 m d
v, = 3m 59l
2m
X, =0l =(5x10")2000 =100
L ! =100

C

~@C 2000 (50x10°°)
Since, X = X circuit is in resonance.

Z=R=(6+4)=10Q

V. 1042

ms = % = T :1414A

This is also the reading of ammeter.
V =4l =5.6volt

h

J2mK

Also for photon K = :—C

p
s

~ J2mhc

¢
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2
Ay che
16.(B) PE =81% of total energy.
%ma)zx2 =0.81x % mo’a® = x=0.9a

17.(C) The simple circuit is as shown below.

R
C
R
net — E
CR
Tc= CRnet = ?
q=0, (1_e7t/rC)
Where, g, =CV

18. (A) dQ=-dU ordU +dwW =-dU
Or 2dU +dW =0
. 2[nC,dT |+ pdV =0

Or Z{n(leT} pdvV =0
y—1

or 2nRdT +(nRTJdV 0
y—1 V

Or i d_T_|_d_V:O
y=1)T V
Integrating we get,
2
—— {In(T)+In(V)=In(C
2 Jnyenv)=ie)
Solving we get

71
TV 2 =constant

19. (D) For arod of mass =m, length =1 ; formula for moment of inertia are
o
(A) 12
.
(B) 3

20. (C) 2l, =41, cos? (%)
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1.(66)

2.(4)

3. (15)

4.(0)

5.(15)

e8]
(@)

Further, |, =41, cos® (%j

o) (3

SECTION -2

ne(22)-2
2 \3d ) 3
b
A = —_ = —
Y=Y,—¥%1 12
; h h

h

photon — D = 10—722

y) -21
photon _ 66 X}z(g _ 66
A 10

particle

Longest wavelength of Lyman series means,
Minimum energy corresponding n=2ton=1.

(EZ—Ei)H :(En _EZ)He+

h
particle =y 7 6.6x107 x10°  6.6x10%
h

136 136 136(z)" 136(z)
22 + 2 + 22

Putting Z =2, weget n=4,

Lo = Lmy?
2 2

e

0.5x10°x10°®

0.1
v=15m/s
In second position, A¢ =0
Ag
=—=0
|Q2| R

()i
f 15 10 -10

Solving, we get f =—-15cm

x0.03x0.03=20x1073v?
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— AW
AC
24 V= V= 10‘1 Ry

2mA

6.(120)

5kQ

i1V _

5kQ)
1V
-
|, =12mA

P=1V, =120mwW

7.(60) At x=0,
y(m)

™

0_//N -;x(m)

M

y=22m

Fune = Fup =1 [MPX B] =3|:(4j)><<5k)} = 60i

8.(625) F = _du_ —6r?
dr

I 14mA

2
mv
Now —— = 6r?
r

2 imve oz

E=K+U=3r’+2r*=5r°
At r=5m,E=625J
9.(7750) A= %A =7750A
10.(20) Length of open organ pipe, | =80cm = 0.8m
So, first overtone (n=2),
_mw_ v b
1721 2x08 4
Length of closed organ pipe, | =?

So, fundamental frequency (n = 1) , o= w_Vv
4 4
Given, fi =1,
Hence, v -V
4 4
= | =0.2m = 20cm
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1.(D)
2.(B)
3. (A)

4.(D)
5.(A)

6.(C)

7.(C)
8.(C)

9.(C)

CHEMISTRY

SECTION -1

If both assertion and reason are true but reason is not the correct explanation of the assertion.

H?=N—Nth
CH,OH =N-NHph
CHO éo (CHOH),
(CHOH), or | __PhNHNH, o CH,0H
(CHOH),
CH,-OH |
CH, -OH
Glucose Fructose

optically active
. 1
Hydration Energy oc —
r
Gauche form due to H-bonding.
0\\‘§S<0
)\O/I <’
T g

No S-S linkage.

As per Fajan’s rule.

10.(C) All are aromatic except C

11.(D)
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is resonance stablised.

® ®
12.(D) PhCH, and C=C-CH, are resonance stabilized and as phenyl-has more no. of resonance
structure.

13.(D) In H,O (Polar solvent) dibromo product and in CS, (non polar ) solvent monobromo product is
obtained.

14.(B) rate = K[Reactant]"

15.(D) CH,—CH,-C=CH—%2% ,CH,-CH,-C=CCu’

NH40H
4 (Redppt)

16.(A) Extent of polarization is higher in group Il elements as charge is higher.
17.(C) For exothermic reaction, equilibrium proceeds to endothermic side on increasing temperature.

18.(B)

19.(C) H,S,0,—™Ws yH 0O, +H,SO,

20. (B) CN" is SFL due to which Fe* configuration will be tgg , hence only 1 unpaired electron . In

F~ since it is WFL it will have 5 unpaired electrons.
SECTION - 2
1.(4)  2-Chiral center — 4 compounds

Hp C—HC-CH, ~CH

cl C
cl
HaC—CH - c::—c:H3
H

26) B,—>0, N,—>4C,—>2

0+2+4=6
365) Yop-28
Vv

2.8
Molarity = %xmoo ~0.5M
10M =5
4.(5) H,O,NH,,IF,,PH;,D,0 have distorted geometry.

5(2) a=2b=4
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BB 2 BE 28 HA, &
Pt Pt Pt
NH/ gy NH/ \Cl Br/ \\IH;
c=3
6.(56) N—=""2%25(NH,), SO,

14xNxV 1.4x1x2x25

% nitrogen = =56%
w 1.25
7.09) A(g) + 2B(s)==2C(9g)
t=0 2 4 0
t=t, 2-1 2 2
=1
()
2 2 xgj
K =(p°) =(chpt) _\4 =9 atm

"o(pa)  (XaxPR) (1xgj

4
8.(278) 1x 3 R(T,-300)=-P,, nRT, nRT,
2 P, P

1.5(T, —300) = —1(3—@j
3 5

STa _450=_T2 160
2 3
SLESRLESST
2 3
11T2=510
T2:278
9.(2) xmzﬁzixﬁxvmume
M R A Mole
1 20 20xA
100 A 2

=207 em?mol 2

10. (40) AT, =iKm
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20
1000

AT, =ik, m
0.5=ix5x0.125
i=0.8

2CH,COOH == (CH,COOH),

i =1+ (l—ljoc
n
0.8:1+(£—1j(x

2

MATHEMATICS

SECTION-1

1.(B) Distance CP =CQ =0C =5units

Slope of OC =§

_4 4
Slope of PQ =— = tanf=——
p Q 3 3

Co-ordinates of point P and Q are (4+5c0s6,3+5sin0)
and (4—5c0s6,3—-5sin0)
= (4-3,3+4) and (4+3,3-4) e Q

2(A) [a+b+T
12 = 3|a|2 + 6|a|2 cosg = 6|a|2
o|=2

Now [28 b +¢[* = 4[al” +|pf’ +[c[* ~2b.c 4

Q|

b+d4ac= 6|a|2 —2|a|2 cosg =10

69 69 69 69
S(D) C3|’—1 + C3r = Crz_l + Crz
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70(:3r :70Cr2 [nCr + nCr_1=n+1Cr]

r=3r or r> +3r=70
r=0,3,7,-10
Valid values of r=3 or 7.
4.(C) For point of intersection X2 —2x—7=3x+7
X —5x-14=0=>x=-2,x=7

Area = J7‘(3x+7—(x2 —2x—7))dx:§
2

- -1 )
5.(A) =0=>A"-3\+6=0
4 2-n
A’ -3A+61 =0
A‘1:%(3I ~A)

6.B) C= (4, —5) centre of given circle

Distance PC = diameter of circumcircle of APAB =10
Area = ir? = 251

7.(C)
NSI
8(C) Let XFL_Yy*3_z+5 , 0

3 5 7
Then x=3A-1, y=5A—-3,z=71-5
General point on this line is (3L —1,5L—3, 71 —5)

Again let X=2_y-4_z2-6_
1 3 5

Then X=p+2,y=3u+4,2=5u+6

TR (ii)

A general point on this line is (u+2,3u+ 4,51+ 6)
For intersection, they have a common point, for some values of A and p, we must have

bcx+cay —abz =0,
(5r-3)=Bu+4), (7A-5)=(u+6)

From first two we have, p=3A-3 ... (iii)
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and 3u=5A-7 (V)
From (iii), put the values of p in (iv), we have 3(3L—3) =5A—7

. 90 —9=5)—7 or 4L=2 or x:%

1 3 1
Put A == in (iii), we get u=—— (Putting A ==
> (iii), we get p > ( g 2)

The required point of intersection is

eI
9(B) D>0=16-4(m-3)>0=>m<7

a+B<6=(-4)<6=>meR

And f(3)>0=9+12+m-3>0=>m>-18

— me(-18,7]

X2 +4x+(m-3)=0

10. (C) lim(3—x+a[x—2]+b[x+2])

x—1

Iim((a+b)[x]+3—x+2b—2a) exists

x—1

=a+b=0, as [X] is discontinuous at integer.

2 2
11.(A) 28-3) (37} 3<a9
2 2

5a’ —26a-126<0

\e {26 —J3196 26++/3196 }

10 10

ae{-3-2,-1....,8}
12 integers

12.(A) X :%Z(in +5)=2a.+5

c? =%Z(2xi +5-(20+5)) =23 (% —a)’ =4B

n
13.(B) Xdy;zydxz(xex+ex—l)dx

Y _xe* —x+c

X
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X=1=y=e-1=c=0
y =X (eX —1)
14.(C) For real solutions
(2a-7)* +(a+3)" >(3a-1)’
4a® +16a-57<0

ae[—4—\/ﬁ —4+\/ﬁ}

2 2
ac {—6, =5, 2}

15.(B) No of ways of getting sum 10 is

3
— coefficient of X' is (X+X2 +.. X6) =27

. 27 1
Probability = ——=—
216 8
X2 y2
16.(B) Point of intersection lies on | — + y2 -1+ x2+—2— = 0 -----[Concept of family of circle]
a a
2a°
2 .2
X“+y° =
y 1+a?
1 1
17.(C) §=——,5, =——
©) s=1r % 1+B
202 1
Let s=1-af+a"B...... = S=
1+af
oczl—l,[?):i—l; S8 = ! .
S
S S2
$1S2

S= .
25Sp +1-5, -5,

18.(A) lim XF(2)-41 (9 _ . 2x (2)-4f (%)

X—2 X — X—2

=41 (2)-4f'(2)=4x3-4(-1)=16

19. (B) For continuity at X =3 9a-3b+2=9b-3
For differentiability 6a—b=6Db
a= 35 b= 10
9 3
2X 2X 2X

20.(A) J'xzezxdx = xz.e?—Zx.eTJrZ%Jrc

:%(sz —2x+1)e2x +C
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f(x) =%(2x2 —2x+1)

Min value of f (X) IS%

SECTION-2
1.(40) Diagonals are B —a+b :4&+2[§ and az a-b= 2&—4B

" =16+4+16c0s = =28
3

d* =4+16-16c0s = =12
3

2.(1)  Solving the determinant = 6i (3i2 +3i)+3i (4i+20i)+(12-60i)
X+iy =-78(1+i)

X X X
3.8) [ f(t)dt+x]f(t)dt—[tf (t)dt=e ~1+x
0 0 0
Applying Leibniz theorem
X
x)+1.j f (t)dt+xf (x)—xf (x)=—"+1
0

x)+j|£ f(t)dt=—e"+1

f'(x)+f(x)=e
f(x)e*+e*f'(x)=1

Integrating both sides f (

f(0)=0=>c=0=f
+

4.(4) ab

5.(2) 7{} 12— 4[] integer

[X]:_’_1_l_l_l_’_
4 4 4 4444
Two possibilities only

6.(4)8:1+1+1+ ....... 00

135 357 579

11 1 1 ( 1 1

S=- — + — +....
4/\1x3 3x5 3x5 5x7
1

S=—
12
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1 1 -
79 [2 a 1|=0
3 -2 7
1
a=—
2

8.(5) Lastdigitin 3" =3,9,7,1
And last digitin 7" =7,9,3,1
Hence 3% +74%+2 or 3%k+2 1 74k

Or 34k+1 + 74k+3 or 34k+3 + 74k+1 type

Numbers will be divisible by 10
k=5x5+5x5+5x5+5x5=100

9.(7) %+ y(—3cot x) =sin 2x
X

_[ —3cot xdx

i ~3logsi 1
Integrating factor =e — g3logsinx _

sin® x
y 1 _J-sin 2X
sin®x Y sin®x

dx = I 2cot x cosecxdx = —2cosecx+c

y = f (x)=c.sin®x—2sin®x

f(gj:3:c—2:>c:5

f (—gj —5(-1)-2(1) =7

sin x
10.(3) as X—>0; —— —1 but less than 1
X

Other 3 approaches to 1 but more than 1
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