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Solutions to JEE Main Full Length Test -1 | JEE - 2024 | Gen-1 & 2

PHYSICS

1.(D)

2.(A)

3.(B)

4.(A)

5.(B)

6.(C)

SECTION-1

60N

F.B.D. of system “sphere + block” E = §
60 4
N =45Newton
2
TcosO= mv-
r
Tsin6=mg
r mg
tan0 = 9—2
Vv
1/2
oo oo (o
tan® /3’ J3
Frnax = Ivlsystem X 8max
— 1+ 2)(“(1)1(9)j —3x0.6x10=18N
A-(I)
Velocity is increasing and positive.
B-(1V)
Velocity is negative and magnitude is decreasing.
C-(111)
Velocity is positive constant initially and then negative constant.
D-(1)
Velocity is a positive constant.
wp =0 o =2 rad/s’
wg—0%=2(a)6) =2(2)(n) 2

w3 = 4nrad® / sec?
a, = 0°X = 4n(l) = 41 m/s?
& =Ra=1(2)=2 m/s?

i4

By = V1672 +4 = 24/4n% +1 mis?

Centre of mass will lie on the line joining COM of both the rods.
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7.(8) —mv?+=——

8.(A) Steady motion = a=0
Fret =0; R =Fg

67er:p-chr3g ;o N=E——

9.(D) ApT =constant

10.(A) AT =90°F =50°C
Loc AT = AL
_ 0,015

o =—"2 —3x102°Cc!
10x50

=

11.(C) Area covered with V-axis in expansion is area | + area II.

12.(A) AQ=AU +AW
First process adiabatic expansion
AQ=0, AW =+50J, AU =-50J
Second process cooling at constant volume
AQ=-20J, AW =0, AU =-20J
AUqp1a1 = (-50) +(-20) =-70

13.(D)
/ 1/2
14.D) T= 27{—)
g
Oat height < Jat surface .. Ais incorrect.

15.(B) The cylinder is at mean position now. When the block of mass M is kept on it, it will have an

amplitude of
Mog
Mog = Kx+pAxg; Xx=—3F0
09 pPAXY K+ Aog
16.(B) Physical pendulum
2 2
met o[B8
T,=2 ! 2 12 2
=L4TC |— = <4LTT
' g \ (fﬁj
™2
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Simple pendulum

(3 )
T,=2n 9:275 2 ; l :E
9 T 9
17.(C) We know that Py =P, +%pco2a2
PD = PA +pga
Pe=Pp +%pm2a2 =P, +pga+%pm2a2
Therefore, R > P, for all values of wand B; > Pyonly if o> ,Z?g

18.(A) Volume will remain conserved

T(4R?)(9R) = g R

R™ =27R; R'=3R

M (2R)? 2 )
|, = ; l,==M(3R
1 > 2=% (3R)
h_45_.5
l, 218 9

19.(C) Velocity with which the liquid leaves the hole, v = JZgh

2(H —h)
g

Time taken by any particle of the liquid to travel from the hole to the ground, t =

Therefore, szz(\/ﬁ)( Z(Hg_h)jzz\/m
2H 2H\(3H) 26
Forh:?, L=2 (_j[_j:_H

5 5 5
12
GM
20.(A) Vorbita =( — J
SECTION -2

1.0 (V-u)=10

V+u)=14

2u=4

u=2kmph
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2.(200) Distance (D) :2R+2nR><§

Time :2
\Y
3.(3) Time of flight = Zuznezzx%xg — 23sec

Required time :%: 3sec

4.(1) 2v=100x0.02; v=1m/s
5.1) pVv, =10(in air)
PVy — Py, (Vg +V,) =7.5(in water)
Po(VL+V2) =25

pu)(V1+V2) _é _1
p(v2) 10 4

1000w ) 1. v,
8000 v, 4 v

6.(22) After a long time, the rate of heat loss from the window becomes equal to the rate of heat supply by the

heater, and the hence the temperature inside the room becomes constant

dt L 0.5x1072 h=227C
7.(300) 1 =0 \T\\
(T sin30°) x 60— 2g x50 +8g x100 | >
c
T= @ =300N 50 cm
30 v |
& Qo

o

8.(2) Inthe final position, block will stop for a moment and then it will return back.

In the initial position system has only spring potential energy %kx2 and in the final position it has only

gravitional potental energy

Final
Position

Initial
Position

Since, all surfaces are smooth, therefore mechanical energy will remain conserved.

=  E=E orlkxzzmghzmg(gJ
2 2
. d
where h=dsin30°=— = d=—u
2 mg
Substituting the values we have,
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4 10@?*
(2)(10)
2GM W2
9.(10) Vi, :(Tj
1/2 1/2
2GM 2GM
(Vesc)P:( R Pj (Vesc)Ez( R Ej
P E

v _[2GUomE)
P Re /10

&3
10(5) AL=~2/ _

1/2
j =10x (Vesc)E

2 )0

AY

- 10x10* x4 x10M

4 10*

=5><—><T><10_11 —5x10%m

100
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CHEMISTRY

1.(A)

2.(A)

3.(B)

4.(D)

5.(B)
6.(C)

7.(A)

8.(C)

9.(B)

10.(B)
11.(C)
12.(C)

SECTION-1

Lactic acid is weak acid.

Mixture of calcium lactate and lactic acid acts as acidic buffer solution having [conjugate base] =
[weak acid].

Hence pH = pK,

pH of calcium lactate is calculated by pH =7 +% pPK, +% logC = 7+%(5) +% log(0.02)

According to kinetic theory of gases, gases expand and occupy all the space available to them because
of no force of attraction between gas particles at ordinary temperature and pressure.

Titration Indicator
(P) H,C,0, vs Acidified KMnQO, : (11 KMnO, (self-indicator)
Q) FeSO, vs Acidified K,Cr,0, : (1IV)  Diphenyl amine
(R) CuSO, vs KI : () Starch
(S) H,C,0, vs NaOH : (1) Phenolphthalein

Fluorine does not exhibit positive oxidation state i.e., fluorine shows only one non-zero oxidation state
hence can’t involve in disproportionation.

@ Reduction of F and oxidation of O (b) Comproportionation

(© Reduction of F and oxidation of O (d) Disproportionation

Orthoboric acid is not protic acid, it is Lewis acid. All other are protic acid.

Synthesis of ammonia is exothermic hence on increasing temperature rate of reaction increases but
overall equilibrium shift in backward direction hence yield of ammonia decreases.

In upper atmosphere O, is converted to O3 photochemically hence there is dynamic equilibrium
between production and decomposition of ozone in the stratosphere.
30,(g) —> 205(9) AH>0and A,S<0

Hence conversion of O, to O5 is thermodynamically non-spontaneous.
CH,4(9) +20,(9) — CO,(9) +2H,0(¢)

Ang = 1-3=-2

AH® = AU°+AngRT : AH® < AU°® because Ang <1.

lon-dipole forces are not Vander Waals forces, hydrogen bond is a powerful force in determining the
structure and properties of protein.

Molecular shape of XeF, is square planar but its hybridization state is Sp3d2.

Order of first ionization enthalpy is Na < Mg < Al < Si.
4d22 : both spherical nodes and conical nodes.

3dx2_y2 or 3d,y : only planar nodes.
3d22 - only conical nodes.

2p, : only planar nodes.
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13.(D) Ethene is thermodynamically less stable than ethane. Strength of multiple bond is greater than single

bond.

14.(D) Only conformational isomers can’t be separated due to inter conversion of conformers because of
almost free rotation about carbon-carbon single bond.

15.(D) Formation of only one o-disubstituted derivative can be explained by using concept of oscillating
nature of double bonds in benzene i.e., two identical contributing structures.

16.(B) (P) is cis-2-Butene while (Q) is trans-2-Butene.

17.(D) Latest technique for isolation, purification and separation of organic compounds is chromatography.

18.(C) Acetic acid is used to neutralize alkaline nature of sodium extract.

19.(C) Refer NCERT chapter Some Basic Concepts and Technigues in Organic Chemistry.

208) B, =

C2 =
pi-
N, =
02 =
one

6123, 0;2, G%S, c§§, T:lszfrlz Bond order is 1 and single bond is mt-bond.

Py’

6125, GISZ, G%S, c§§, ngpxngpy; Bond order is 2 and double bond is made up of two

bonds.

2.\ O1ey Gs, G2y Tk Manys Tapz ; Bond order is 3 and it is equal t i d
Olss O1s O2sy O2ss TopxTopys Topz ; Bond order is 3 and it is equal to one sigma an
two pi-bonds.

6125, 013, c%s, 022, Ggpx, Tc%pxngpy, ﬂzﬁxﬁzﬁy; Bond order is 2 and it is equal to

sigma and one pi-bond.

s-p mixing is observed in case of B,, C, and N,.

SECTION -2
1.(54) Me,NH + H,O —— Me,NH; + HO™
0.02 Ex 0 0.1
0.02 (1 -x) 0.02x  0.1+0.2x
4
5 4%10~% — 0.02x+0.1 X = 0.4x10 5 4%10°2

=
0.02 0.1

2.(307) According to | Law of thermodynamics.
AU = gq+w = 701+(-394) = 307J
3.(600) Reaction of (A) with ammonical AQNOj indicate that it is an alkyne.

14n-2=54 = n=—-=

(A) is CH3 —CH2 -C=CH
Molecular mass of B = 374g/mole

X =592.59
Molecular mass of C =58g/mole
y=7.40
X+Yy =599.99 =600
4.(1563)
Charge of electron = 1.6 x107°C
-16
Number of electrons = % =1562.5 = 1563
1.6x10™
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5.(8)

Mass of CaZ* = (2.5x40) per 10~° gm solution

Conc. of Ca®" =100ppm
7.18) N_C>C=C<C_N
N=C C=N
Ethene-1, 1, 2, 2-tetracarbonitrile
Number of o -bonds =9
Number of m-bonds =9
8.(18) Total number of electrons in a subshell = 2(2¢+1) ; ¢ = 4 for g-subshell.

9.(3) Compounds having C, N and halogen can gives positive Lassaigne’s test for both nitrogen and
halogen.

CH3NH, -HCI, NBS and NH,CONHNH, - HBr gives positive Lassaigne’s test for both nitrogen
and halogen.
10.(11) Compound (P) contains two terminal double bonds because of formation of two mole of CH,O.

Compound (P) is CH, = (|3—CH =CH,.
CH;

Total 11 atoms of (P) are lying in the same plane.
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MATHEMATICS
SECTION-1
1.(C) szny =620
Xy = (x+)2°3%

(x—21932°)(y—21932°):34°-238 — =40, p=38

(40+1)(38+1) =1599
1599-1

=799
2.(D) Here z)+2,+23 =2(2—i) then Zp +23 =3~
Again 212223 :1—3i then 2223 =2—i then 22 =1

and Z3=2-1.

.
3.(8) E =(W+[4_3|X—2| _9]1/5j

= (3'“' (a3 —9)%)7

=(x+ y)7

Tg = 'Cex'°y° =567

567~ 21(3%){((4)3* 2 -9)}
Let t =3*2

S A -9t?-27=0

S t=3

3|X—2| :3
= [x-2]=1
sox=31

(1+x)1000[( 1+XX jloml]
5

4.(A) Required sum =(1+ X)1001 — xto0t

Coefficient of X2 is
. 1001(:25
n
5.(D) Let (5—2\/6) =f’ 0<f'<1

| + f +f' =even integer
f+f'=1lor f'=1-f
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I+ f :(5+2J€)n

_(54+246) —f=— 1t g
| (5 2 6) (5—2\/6)”

6.(C) If L:ax+by=c
Reflection through y-axis

M :—ax+by=c My :%
Reflection through x-axis
N:ax—by=c my = %
7.(B)
Q(0, d)

R(c, m&j P(c, 0)

S(0, d')

Image of orthocentre in any sides of a triangle lies on circumcircle of the triangle.
H is the image of d’in x-axis.
8.C) L:(x+y+1)+b(2x—3y—8)=0 are concurrent at (L,—2). Line through A(1,—2) which is

farthest from B(2, 2) is perpendicular to AB.
Hence, area is % sg. unit.

9.(C) Letcircle be X% +y? +2gx+2fy+c=0 passes through (1, 2)
= 2g+4f +c+5=0
From orthogonal condition 2(0+0)=c—16

= c=16
10.(D) Equation of the tangent at (1, 3) to C;is
x+3y=10 ..(0)

Suppose T (%, y;) is the point where the tangents to C, at points A and B meet.
Hence, equation of the chord AB is xx; + yy; —16=0

X y; —-16 8 8 24
1 3 -10 5 5 5
11.(B) Common chords will pass through the centre of the respective circles.
= 20x+2fy+c+9=0 pass through (0, 0)
= c=-9

Also, 2gX+2fy+Cc+4x—2y—4=0 pass through (2, -1)
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12.(D)

13.(A)

14.(C)

15.(A)

16.(A)

17.(B)

18.(B)

19.(B)

= 49-2f-3=0
Also, 20Xx+2fy+c—2x+6y—6=0 pass through (-1, 3)
= —-20+6f+5=0

2 _

9-5 11

Clearly, points P, Q, R are on the line Y = X+1, have their chord of contacts should be concurrent.
- Area=0
Equation of chord of contact is hx+3ky =12.
Let tangents are drawn from T (h,k ) to the ellipse x> +3y? =12.
Equation of chord of contact is hx+3ky =12.

which is tangent on X2 +9y2 =9

h? 16

= 9 — |+1=—
{QKZJ k?

— h?+k? =16 which is the director circle of x> +3y? =12

Line joining point of intersection of tangent and mid-point of points of contact is parallel to axis of
parabola.

Using PS + PS’ = 2areflection property total distance =4(2a)=8a.

Tangent at t of Xy = c?
2t
And normal to y2 =8x

=  y=mx—2am—am’
= m:_—21 and 25 = _2am—am®
t t
=  2t>-2at*-a=0 (c=3a=2)

= 6t° —4t*—2=0
t=1

2
Rearranging as (X —3)2 +(y _1)2 _ [wj

17
Focus is (3, 1)
Directrix is 15x—8y+13=0

2 y2
New curve will be —+=—=1
25
OL3 +1 _(OL+1)(OL2—OL+1) 4

a® ot —ol+a? (a+1)(a2_a)2 _§
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09 —0yg _ 9(a9_b9)_(alo_blo)
6og 6(a°-b°)
a8(9a—a2)—b8(9b—b2)
6(a8—b8)
(o)
- 6(a8—b8) -

20.(C)

SECTION -2

L(18) |z|+|z5|+|z5| <14
2.(12) Let w=co0s12°+isin12°+cos48°+isin48°

—2c0s18°| cosE+isinZ | = 2c0s18° £+l
6 6 2 2
7 =W :c03218°(2+2J§i)

= Im(z)=2y3cos?18°
3.(1) x*—2pxy—y?=0

Bisector
2 2
2 -p
e, px%+2xy—py? =0=x%—-2qxy—y?> =0
Sopg=-1

4.(4)  Angle between DCTs is given by

L—r
Zsin_l M — Zsin_l 1 :E
d 2 3

5.(12) For tangent from (-2, —4)

x= 2
—4=m(=2) +2y1+m?
= (m—-2)? =1+m? _
= —4m+3=0

3
m=-= (=2, —4)

4

So, slope of incident ray = _%
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6.(8)

7.(6)

8.(5)

9.(2)

10.(15) - cot—=
(15) >

Length of chord of contact = 1\/yi2 —4ax \/yf +4a% = %\/(O)2 —4(-4) -\/(O)2 +4(1)? =8
a

Use the property %Jrizziz_iz :}_l:_l
cP2 cQ? a2 ¥ 3 6 6

Equation of hyperbola (2x—y—3)(3x+y—7) =Kk

Put (1,1) we getk =6

<. Equation of hyperbola is (2x—y—3)(3x+y—7)=6
6X% —3xy —9X+2xy — Y2 —3y —14x+ 7y +21=6
6x2 —xy—y? —23x+4y+15=0
a=-1 b=-23 c=4, d=15
X2 -3x+h
X—2
oXP —(3+Yy)x+A+2y=0
Forall X,D>0
(3+y)2—4(k+2y)20
y2 —2y+9—-41>0
.. D<0
= AL2
But A =2 is not acceptable.
ke(—oo,Z)
0 1+cosO
sin©
J§+1
o 1+7
. Cot(Ej :ﬂ
2 J3-1
242
=J6+B+2+/4

o +nN,+ng+n, =15
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