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Solutions to JEE Main Home Practice Test - 8 | JEE - 2024

‘ PHYSICS ‘
SECTION-1
2
—t
1.(B) P:ab = Pbx=a—1* = [Pbx]=[a]=[T?]
X
7? T? _ 7? _
or [b]=d — [1 ]2 =[M7'TH - F}:%:[MT 2]
[Pllx] [ML'T™][L] bl M~'TH
2.(B) Ei =2€V, Ef =E2 =-34eV
Energy of photon E =E; —E, =5.4eV
1242
Work function, W=—0=2.7eV LK =E-W=27eV
4600
3.B) AB+BC=AC
AB+BD = AD
BC-BD=AC—-AD
AD = BC
2BC =BD+ AC
2BC=2i—j+5k
BC=i-4:2}
2 2

4.(C) Rate of heat flow or heat current will be same throughout the
complete section. Therefore, thermal resistance should remain

same in between (R; &r)& (r& R,). Let us denote thermal

resistance by x.
r Ry r

dr dr

. J.dxzjdx; J.K(4 2 :J.K4 2

R ’ R o) (4nr®)

Ry

’
1) (11 2RR,
. - |=|—-————] O r=——
Rl r r R2 R1+R2

5.(D) Zi,l; & ¢ are shown in figure. Let a be the angle of incidence, which is also |/

equal to the angle of reflection

d=sinai—cosa | ‘4 i 1
b =sinai+cosa ] i |
b—-d=2cosoj or b=d+2cosa ] o
Now, a-¢=(1)(1)cos(180°—a)=—cosa M
b=d-2(a-¢)] o b=d-2(a¢)c “a
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6.(C)

7.(A)

8.(A)

9.(C)

10.(C)

11.(B)

12.(D)

4 3
G| —pR
GM (3")

R? R?
R is increased by a factor of 2 i.e., to keep the value of g to be constant the value of p has to be

g= = EpGR ie., g < pR

1
changed by a factor of 5

Let T be the temperature of the mixture. Then U =U, +U,

o Loyemrr =Loprt + Lon)wen)

or (2+4)T =27, +87, (m =2,n,=4) or T=§TO

In each collision A and B will interchange their velocities. So velocity of B after colliding with C.

v3=(,’:+4’"j< v+ [2+jmj(0)——06v

602, 3Q2, 8QY, 42 & 10€2 resistors make a balanced wheat-stone bridge. Therefore 10QQ resistance

can be ignored.

9x12 85
R,;p=7+ o
SR
]—i 21’[:\/: TZ - 27[:
2L L3
3g &) 2 (physical pendulum)
ar=tL
AY

Bl @A

T RY ) .
At x; = § and x, = ﬁ , sin kx; or sin kx, is not zero.

Therefore, neither of x; or x,is a node.

1
Ax=x, _XIZ[E__jn I

2 3)k 6k
Since,z—n>Ax>E or k>Ax>&; k:ﬁ
k k 2 A
n
Therefore ¢;=mand ¢, =k sz?
o _6
¢, 7
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13.(C)

14.(C)

15.(D)

16.(C)

17.(C)

18.(A)

19.(B)

2Km K
r = = raoc —2
q B

1, = mr* |2
I, = moment of inertia about one of the diameters '

I S
=—mr ' 1
. 3 5 :

Magnetic field perpendicular to the plane of the circular loop (in k direction) is constant.

¢=ExB
E:/:tandézb_zjzif— J

1
Sl 5

4+ 2

Then ézléx[—— J: +

s||\.>
6||\ >

V2

i
Iy
Where [, = 10712 wm™

I
Since, 40=101log,, {—1} o L_ypt
Iy Iy

I
Also, 20=10 10g10 2 or 1—2 = 102
Iy Iy

2
or —=102=i or r22=100r12 or r,=10m.

AB 1 1
le| = @z—Acos45°=O—x0.1x0.1x—V

dt At 0.7 2
i(mA) = %xlm _10 1mA.
72 9.8

Mass of one atom of U*** = 235.121420 amu
Mass of one neutron = 1.008665 amu
Sum of the masses of U*** and neutron
=236.130085 =236.130 amu
Mass of one atom of U**°
=236.123050 amu =236.123 amu
Increase in mass when one neutron is removed from U**°
Am=236.130 —236.123 = 0.007 amu
.. Energy required to remove one neutron
=0.007 x 931 MeV = 6.517 MeV = 6.5 MeV

Code A | Page 3 | Solutions

JEE Main Home Practice Test - 8 | JEE 2024



Vidyamandir Classes: Innovating For Your Success

20.(D) Since ¢ = E-A=EAcos0

0=90° L 0=0
So, (D) is incorrect
SECTION - 2

1.20) Eq=gqgvB =>v=

o | by

E _ 4x10°
RB® 84102 (5x107*)

V E
}e:n,l—:n,l2 - i:
qB gB m

13
10 0100 C ke
50

2.2) y=15; v = pyvy
(200)(1200)' = p,(300)!°
Py =200[4]*'? =1600kPa; o =2
3.4) O, =CV =200x107°x200=4x1072C
Qjinat =KCV =8x107C
AQ =4x1072C

4.(6) % =2.4cm=2.4x10"m
8x1.5xA
0.3x1073

h%xm* =0.6x10° =6x10"m

=2.4x1072

5.(65) In magnetic field the speed of the charge particle does not change as magnetic force is always
perpendicular to velocity vector
= distance = speed x time = 10 x 6.5=65m
6.(52) 9MSD =10VSD
9x1mm =10VSD
S 1VSD =0.9mm
LC=1MSD-1VSD =0.1mm
Reading = MSR+VSRx LC
10+8x0.1=10.8mm
Actual reading =10.8—-0.4 =10.4 mm
d_104

radius :E_ =52mm =52x10"2cm
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7.5) y=mx+C
2
v2=—0x+20; V2 =2x+20
10
2\/@:2 azvﬂzl o=>5
dx dx
8.(110) X; =2nfL
fis very large
. X is very large hence open circuit
1 2
Xe = — AW —
2nfC 1
fis very large A
.. X is very small, hence short circuit
Final circuit @
2x2 22
Zoy =142 =2; =2 1104
2+2 Q
AM A 250 1
9.250) ~—— =—H -7
M p o 500 2
1
—= = x=250
2 499
10.(36) Heat produced in a wire of resistance R in time ¢ is
H=1%Rt
Heat required to raise the temperature of a wire by AT is
0 =msAT Now, Q=H
Or msAT = I*Rt or AT oc I?

2 2
AL (LY _(34)
AT, | I

AT, =9AT; =9x 4°C =36°C
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1.(C)

2.(A)

3.(0)

4.(C)

5.(D)

6.(C)

7.(A)

8.(B)

9.(A)

CHEMISTRY

SECTION - 1
AG°=-RTInK

InK = —AG

K = ¢-AG°/RT

Conductance = 1/Resistance
1 1
unit =—or S; kequOOO
Q N
Unit = szeq_1
14
Cell constant = —
A

Unit =m™!

Electrochemical equivalent, z= £
Q
Unit = -1_-1

nit =gA s

Due to large difference in size of bigger halogens and hydrogen they are less stable than smaller
hydrogen halide.

Stability order : HF > HCI > HBr > HI
Hence, option (C) is correct

[-Q, II-P, III-S, IV-R
K, [Fe(CNG )] in Potassium ferrocyanide Fe has no unpaired electron hence diamagnetic.

K, [Fe (CN6 )] in potassium ferricyanide Fe has unpaired electron hence para magnetic.

2 and 1 respectively

(¢]
0O 0O }',
I H” | NoH
HO”| 0| “OH OH _
HO OH orthophosphorous acid

Pyrophosphoric acid(H,P,0-) (H;PO,)

Cerium, s3Ce: [Xe]4f!5d! 65

Its most stable oxidation state is +3 but +4 also exists

ClO; and MnO, will not show disproportionation because Cl and Mn are in there maximum

oxidation state.
V3 =[Ar]4s°3d° = 3, €)
n=ynn+2) =305 =15 =3.9BM

10.(A) Conceptual
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Br Br

A
11.(B) o @\E:\? S @E%
OH P o

12.(A) Stability order: (Anti > Gauche > Partial eclipsed > Eclipsed.)

MgCl
13.(D) @ - @ @ 1,0 @ + Me(OH)CI
cCl; dn ether
14.(C)
CHsh) CIH ClH_;
1) NaOH
HOH,C - <|: ~-C-H ((,—A’ HOCH, - CI‘ - CH,OH + HOCH, - cI ~ COONa
CH, CH, CH,
lli3()+
T T
HOCH, - C| - CH,0H + HOCH, - (I: -~ COOH
CH, CH,
I I
- CH, ~ CH, CH,CH,
CH;COCI Red P
15.(A) AIC, Anh .f\lCl
el Erl,

" () e, @ @ @ @
CH; 1Cl/ /\lLl 4(,1241'1\/ ere Zn/HCl
Pyridi (i) LIAII
17.(A) @ H, vrmm @NH—C—Cl-h —4. @*NH—CH,—CHg
2 (CH;€0),0 I 3 (i) Hy0 2 :

® n 0 (I

Product (II) is @— NH — C — CH, and (IIT) is @ NH - CH, - CH,
Il ' i

an = (111
18.(A) Conceptual
19.(D) Keratin is a fibrous protein
20.(A) Fact based
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SECTION - 2
1.1) Na,O0+H,0—— 2NaOH

31 1

—moles = —moles

62 2

Moles of NaOH = 2 x moles of Na,O = 2><l =1
2

[NaOH] = % =1M

2.4) KO, NO,, CIO,, NO are paramagnetic.

3.000 [Ar]3d°4s!
Outermost electron is in 4s sub-shell; [, m=0

4.(1)  Molecular orbital configuration of O is

ols?, o*1s%, 6252, 5*2s2, GZpﬁ,[ﬁZpi = n2p§,], [n*2p§ = n*Zp;]

5.30
30) 1 0
o 20
l-a — = 1=1-—
3 3
2o S
0.1 I—T =0.08 = o =0.3. Hence 30% trimerization
6.(7) HCl + NaOH —— NaCl + H,O
Initially 50 m moles 50 m moles —
Finally Ommole 0 m mole 50 m mole

pH = 7(neutral solution)

103
7.657) logge k =100->12
E
logk =logA ———2—
g 8 2.303RT
. Ea  3x10°
Comparing ; =
2.303RT T

E, =3x10°x2.303x8.314; E, =57.44klmol™' %57

8.(0) Primary valency (x) =3
Secondary valency (y) = 6

3CH,CH = CH, + BH; — B(CH,CH,CH, ),
9.(3) 4 H,0,/0H"
3CH,CH,CH,OH + H,BO,
10.(9) The reaction in dumas method is
CyHyN, +(2x+y/2)CuO——>xCO, +y/2H,0+2/2N; +(2x +y/2)Cu
Comparing; y=9
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1.(D)

2.(0C)

3.(B)

4.(D)

MATHEMATICS

SECTION-1
Equation of line y = mx

X
=(tan30)x; y=—f4
y=( )Xy 75 )
l':_
x+y=1 ... (1) \ J3
For A—)x+i—1
V3 A
B 1 90°4
1443 g 1+3 150
A[ V3 j 30°; 848
1+\/§’ 1+\/§ " ¢ x+y=1
5
For line AQ, =3 x—
- 1+\/_ ( 1+43

AtQ, —

3 1B
e B TN
Z;(_L+‘BJ= 2 Bl _(+3)(3-1) 2

1+4/30 3 B(1+43) V3 J3(1++/3) 3443

X=b-axXx
Taking dot product with a both side

a-x=a-b-a-(axx) = a-x=0-0=0
5" = [F+axx = (x+ax®)-F+ax®)
6" = ¥ +@x¥)?* +[¥ @ ¥]x[a ¥ ¥]

= 6] = |¥ +|af’ [z sin®90°+0 = 1=|5"+5 = [5|=

Sl-

6—-3x x—1

-1< <1&

€ (—oc, —1]U[1, o)

= xe[%,?}&xe(—m,—l]u[&oo) = xe{3 ?}

Choose three elements ), y,, y3 from 1 to 7 in 7C3 ways
Sothat f(1) =y, f(2)=y2, ) =y3 & 31 <2 <3

Total possible increasing function = ¢ 4

Cy 1

P(E) =3 6

4
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500 [f(x+2)=2f(x)—f(x+])
Put x=0= £(2)=21(0)- f(1)=2(2)-3=1
Put x=1= f3)=2f()- f(2)=2(3)-1=5
Put x=2 = f(4)=21(2)- f(3)=2(1)-5=-3
Put x=3= f(5)=2/3)— f(4)=2(5)—(-3)=13

6.(B) Consider plane passing through line of intersection of given planes and parallel to z axis
(x+y+2z-3)+A2x+3y+4z-4)=0

X=(QA+Di +Gr+D)j+(@r+2)k; X k=0=4rL+2=0 = x:-%

= 2(x+y+2z-3)-(2x+3y+4z-4)=0 = y+2=0
0+2

Vi
7.(D) Circle x> + y*> —2x =0 passing A(a, 0) & B(1, B)

= o’ -20=0 &P -1=0 " m, #-1
ax+by =0 pass 4(0,0) & B(l,1) = ABis x—y=0

Perpendicular form (0,0,0)to plane y+2 =0 is =2

1
Centre of circle whose diameter is AB is C (%, %) and radius = —

V2
-5 -5

Image of C w.r.t. line x+y+2=0is C'(T’_j = X+ Y +5x+5y=12=0

2 1 r+1 Lr+2-1 & 1 1
© bbbttt

Sr+)lr olr+ r+1

i [LL}AL R N N U ¥
BEEONPNE [Emj[l_ll_2j2

esinx—x_l
b=lime'| —— |=e’1=1 = b=2q
x—0 sSiInx—x

9.(B) 16(x? +4)c)—(y2 —4y)+44=0
16(x+2)" —64—(y-2) +4+44=0
16(x+2)"-(y-2)" =16

(x+2° (y-2) _
1 16

TA

1

V6

V6

(o) o)

A=#+?; A:4\/5+§

-2
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| 2
10.(B) ﬂ = M = 0(x)dy = yd'(x)dx —yzdx

dx o(x)

= wzdx
y

= jd[Mj=jdx N LC) B €]
Y y x+c

1 2 2
11.(C) The parabola (x+5) +y° =(y+lj
y

= y=x"+x = f(x)=x"+x and tan"'\/f(x)+sin"" y/ f(x)+ :g
= f(x)=0 = x’+x=0 = x=0, x=-1 two solution.

12.(C) Let x+1=X = dx=dX & y-3=Y = dy=dY
dy _X*+Y
dX
XdY -YdX
XZ
Y= X2 +cX:y—3=(x+l)2+c(x+l) which passes through (1, 1)

2
= —2=4+2c:c=—3:y=x2—x+1=(x—5j +3

— XdY —YdX = X*dX

=dX:Id(£j=IdX:£=X+c
X X

4

So, Ymin =

1
13.(B) 2log, log, x+log;,, log, (2\/§x) =1= log,(log, x)2 +log, [—log ) J =1
) X

1 2
= logy| —C9820_ .1 = (g, x)2=2F+log2 x}
log, 2°'“ +log, x 2

= (log, x)* —2(log, x)=3=0 = log, x =3 or log, x =—1 (not possible)
x=2> = x=8 (. log, x> 0) = x =8 only one solution
14.(C) Clearly PA = PA' &
0.2
For least value of PA'+ PB e B(L1)
Points A', P, B are collinear l/:x
Equation of line 4'B is y =3x—-2 51(1(;5;)
2
Put y =0 we get P(E’Oj ¥, B(1,1)
(PA+PB) . =A'B=410 £
A'(0,-2)
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15.(B) l G4 +a3 ) +....+a4001 —04000}210’ d=C-D-
d L 419 aas 400094001
1 [ALJ[LLJ[ L1 H:m
d 4 ay a3 4000 24001
11 1 }ﬂ():MZm
d L9 Q4001 d-a-ay
M: 10 f— a1a4001 = 400, also 612 +Cl4000 = Cll +a4001
d-ay- a0
|a) = aso0| = \/(al +ag001)° —4ayas0; = \/(50)2 —1600 =30
loc B 1
16.(D) E 5 6 1l|=2=40-2p-8==4,
3 21

2
= 20— B =6 or 20— = 2, therefore shortest length = —

J5

e l+e' e —1+2 2
e S e PR
e'—-1 1-¢€ 1-¢ 1-¢"

17.0) g(x)=f(-x)-f(x) = l_lex -

X

g'x)= >0vxe(0,1)

1-¢" ’

Clearly g(x) is continuous and strictly increasing in (0, 1) hence g(x) is one-one

18.(A) f(x)is cont. and diffatx =0

1 1
f'(x)=2xcos——cos—
X X

linol f'(x) does not exist
X—>

So, f(x) is NOT continuous at x = 0

1 2
19.D) [=n? J. (cos %j (x— [x])0 dx+m° J. (cos %j (x—1)dx
0 1

2 ] 2 . mx 2 T2
=n?||Zsin— | +|(x—1)| Zsin— || —[Zsin—dx
2 yis 2 T 2

T 1

- 2 2 2
= n? 3+0+(3j {cosﬂ} }#Fm{z} (—1)}:2%4
T T 2 ] T T

20.(A) Yx=170, X x> =2830
Increasein . x =10, then > x'=170+10=180

Increase in Y. x” = 900 —400 = 500, then ¥ x’ = 2830 + 500 = 3330
ET 3330 _(180

2
—j =222-144="78
15

n 15

1
Variance = — Y. x' —(
n
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SECTION-2

a0 (3] (3)

3.(108) Divisible by 6= divisible by 3 + even
Total ways = 48(0 is not included) + 60 (3 is not included) = 108

1.(5) Here a°bc* = (ab)? (bc)' (ca)’

Hence required coefficient is

2.97) 2997

cos X
-3 tx- 2
4.3) I=I Sin )36 dxzjl cotx cosezc al dx, let cotx =t = —cosec’x dx = dt
I+cot’ x (I+cotx)(1+cot” x—cotx)
t 2t —1
I:— . —_ —— — —_——
J.(t+1)(t2—t+1) I1+t Itz—t+1 I £ —t+1

—_—llog |1+c0tx|+llog |1—cotx+cot2x|_Ltan—l 2cotx—1 te
3 € 6 e \/5 \/g

1 1 2 -1 1 1
3 B 6 ! \/5 sreore ( B ! ) (3 6 3}

11 r
5.(1)  Coefficient of ¥ in | ax’ +—— | ="C (o) -
Px Px

_n 11-r 33-3r -r —-r
=Vaoa xR x

Hence, 33—4r=9; —-4r=-24; r=56

Coefficient of x” is 'C,o’B™ ()

1 11
Coefficient of x ” in | ox ——

Bx’

11Cr(ax)117r (—l)r (B) ( —3r) ( l)r 11C all r 1l-r— 3rB7
11-4r=-9 = r=>5
Coefficient of x” is = 'C,a°B~
11C6a5[376 =_11C5a6[375 = OLB=—1, (aB)2 =1

35 1 V35
2

6.(24) Area of AOCP = T = E(OC)I" =

Using parametric form of line with C(x;, y1)

P& Q = (x,2rcosb, y, +rsinb) .. ()
3 2 . 2
My =—— = m,, =—p==tan0 = sinf=—
2 NE) 5
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COS@:—Tz; x =2,y =3

M) [I I[gj \E+\F[://__B
P(a,,b)* [I */_ \/\/;j

ol 555

al +a; +b; =24

s a’> ab+bd| [a b
7.8) Here AB=A&BA=B = A" =4= = .
0 d? 0 d

bla+d-1)=0,d* =d

=a,
al|b d
00 0
0(1]-1,0,1
1710]-1,0,1
171 0

Total 8 matrices

8.(28) Required area = CDD'C'"' =2x ABCD
Y x=1 x=4

= ~2x

/
~_

4
= ZJ. V2x" 2dx = % $q. unit.

9.(16) y2—4y=8x+4; (y—2)2=8(x+1)
a =2, vertex (-1, 2), focus (1, 2)
Since x-int of focal chord is 3
It passes through (3, 0)
Equation of focal chordis y—0=—-1(x-3); x+y=3

Length of focal chord = 4acosec’®  =4x2x [1 + (—1)2] =16
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10.(3) Let f(x)=ax3+bx2+cx+d
f'(x)=3ax2+2bx+c,f'(—1)=3a—2b+c=0
f"(x)=6ax+2b, f"(1)=0=6a+2b
.o b==-3a .. (D)
c=-9a ... (i1)
f(=D) =10, f(1)=-6
—a+b—c+d =10 .. (iii)
a+b+c+d=-6 .. (iv)

From (i), (i), (iii) and (iv); a=1, b=-3,¢=-9,d =5
F(x)=3x2—6x-9=3(x=3)(x+1)

Hence local minima exists at x =3
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