Vidyamandir Classes

Solutions to JEE Advanced Home Practice Test -4 |JEE 2024 | Paper-1

PHYSICS
1.(A) Let the exposure time be# and the uncertainty in its volue be A¢
o= 33.3x360 — 200°57! t:g: 10.8 — 0.0545
60 o 200
AB| Aot
gl AL _|86] [Aw| _ [46] [Ac| _ |20 [Aclr _ 01 0.1x0.054 _ oo
t ® ol © o 333 333

t = (0.054 +0.003)s
1
2.D) h = R[23 —1}

Acceleration inside the earth at a distance  form the centre

g1=GM.r=GM(R_hlj=g(l—£j; Ag1=[@jAhl=—%Ahl

R’ R* R R dhy
Ny =+lkm . Aglz—%(lkm) ........ (i)
[This is independent of depth 7; ]
At a distance 7 from the centre outside the earth
GM GM R? R? dg —2gR?
§=—F =3 5 =& ——5 - Agzz[—zj(Ah =L3Ah2
r R r (R+hy) dh, (R+hy)
Ah, =1lkm
2gR?
Agy = 55— (lkm) ........ (i)
(R+hy)
2
Since Ag; = Ag, —g(lkm)z— 28R 3(lkm)
(R+hy)
(R+hy) =2R> = 1+%2=(2)“3 hy = R[2"* ~1]
oy L)) 122
fo\5 50 50 fH 5 50
L2 s
f 125 2
1 (3 j(l lj I 1 2 1
_—| —— B Bl— ; —_——X— = —
fHr 2 50 50 f 2 50 50
fr=50cm; N
vou
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too1 2 1 12

v (=100) 1257 v 100 125

1 -5-8 500

—=——, VW=——7Cm

v 500 13

=500 800 1300 _ 100 cm
13 13 13

RLINS D S D SRS I

vy uy  f vy (<100) 50

2 2
4.(B) Attimert; aN =2 —AN = 4N _ =2t— Xd—N [d—N = Oj for minimum
dt dr* dt dt*
= 0=2-ME-ANy) =  Ny= Moxzzto
Solution for Q. 5-6
5.(50)
6.(150)
° Body lands after travelling same horizontal distance along projection means horizontal velocity
remains same (in plane).
° Fragments lands at the same time means fragments have same vertical velocity. By momentum
conservation in vertical, it will be zero.
° They are of equal mass means both have same velocity perpendicular to plane of projection.

1sin0 m /2

HCDSU
LUCOS

usin0

/.1

_}-‘
0

° Increase in KE is due to velocity which is perpendicular to plane.

lmuZ ><l=l n VX2
2 2 2\2

=V

NGl

2
u u u 100
=——X —xsin30° ; =4/50

x=2
- \/_g \/EXIO

Meanding = Nt* +v° /u+ /iuz \f le\/7 J150
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Solution for Q. 7—-8

7.(0.50)
8.(8)
By KVL
! 1,
V—IZR—q—2=O; O—R&—&zo 2R g :*:("z:(‘
C dt Cdt Vieo —
C,=2C EJ
&:-i att:O 1221 , Izzle_t/RC 1 T 1
1, RC 3R 3R
At t=RCIn2
RCIn2
vV - 1 %4
I,=——e RC I, =—Amp.; 1,=0.5 Amp.; Vi=—
2 3R 2 > p 2 p 1 3
q=2CxK:2xlxl2=8uC
3 3
Solution for Q. 9 -10
9.(0.79)
10.(0)
Electric field due to wires
- ~ ~ e : +A
po_2Khs 2K0s E=—[2K7{ 1o D ) i
a—-x a+x a-x a+x ;
(x, 0, 0)
av 1 1 d d '
+_=+2K7{ + j; dV=2Kk( T4 xj (~a, 0,0)| (a.0,0): (a,0,0)
dx a-x a+x a—-x a+x ’ é
X
AV =2K(~In(a~x) + In(a + ) * =
a a 3
AV =2KA|| —In 5 +1lna |[+| In a+5 —Ina || =2KA ln2+ln5
AV =2KAIn3
W, = OAV =2K10In3 =2x9x10° x40x 10 x1x10 70 x1-1=792x10>J =0-797J
dWy=QE-dr=0; W, =0
11.(ABCD)
Translational motion
F=f=M acoy
Rotational motion
Fx(R+x)=(Icoy + MR*)o.; o= L&)
Ieou +MR
Point of contact
F(R+x)R
a =Ro ; a =
CcoM CcoM Teop + MR2
F(R+xX)R Irons + MR* — MR? — MRx F(In —MRx
f=F-M ( )2 . f=F CcoM ; : f= (Lcom 2)
Ieou + MR Loy + MR (Icoy + MR?)
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12.(ACD)
(A)
C n, D
A B
n, £6: X T.IR. atAB
‘ If ny<n,
(B)

n

C ' D
N
nyA0: O .=,

TIR. atCD
(C)  T.LR. for both ny <mn or ny>mn

13.(ABC) Consider a tooth on the front sprocket. It gives this speed, relative to the frame, to the link of the chain it

engages:
0.16 N I mi
V=ro= ” (75 rev/mm) nrad \(1min =Zm/s
2 lrev 60s 5
Consider the chain link engaging a tooth on the rear sprocket.
N Tmis
w=t=—2  —Surad/s

¥ (0.080m)/2
Consider the wheel tread and the road. A thread could be unwinding from the tire with this speed relative to

the frame:

v=rw=(@j(5n rad/s)=27cm/s

102
14‘(AC)7}5_C = 13'6[ 1 Lj = A is proportional to (n(n=1))"

L (n-1?% n? 2n-1)
Ap; = Momentum of emitted photon = % = Ap; is proportional to (2n——1)2
L (n(n—1))
he 1 . . 2
—=13.6 5| = Ay is proportional to (n—1)
My (n-1)
15.(AD) d¢=(“—0ij-(é(x—a)dxj' jdq)—ar“—oi 2[1—2} dx
' 2rx ) \ h ’ o 2m h X
. . h
d):&é[x—alnx]ﬁh; (1)=&é h—aln ath
21 h a 21 h a

' -7
o= P aina)s M=o =Rl gy A0
21 h 1 21 h 21

M=4x10"8[1-1n2]

x2x[1-1n2]
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16.(ACD) p, = p+ py+pgh (D)

Apply Bernoulli is theorem at 4 and C and £
2

”
(p+po)+pgh=p.+-=

2
Vi y
= Do +p7E ... (11)
A
Pe = Po+pgh; AcVe = AgV ; AcVe = (ch Ve
From equation. (i),
v} 7 V2
(po+peh)+p=5-=po+PQV)"s pehy =4pVZ =3V =3p0l)” or k=

From equation. (ii),

v v; V2 p+pgh
(p+po)+pgh=(py +pgh1)+p7; p+pgh=p£ J+p[—j;v2 =—( )

2

2

Discharge rate = 4.V, = A4 [4—j
p

17.(1) gvB sinO=mg
2

qvB cos0 = dd
htan©
2
VB = my
htan©
e — mv*
T
=>n=1
. . e . dx dy
18.(5) (given), differentiating w.r.t. time ¢, we get, 2x—= SOOE
2 2
Again differentiating w.r.t. time ¢, we get, 2 xﬂ + (@j (@j = 500d—§}
di* \dt)\ dt dt

Given, @ =360 ><ims_1 =100ms " and is constant.

dt 18

2 2 2

s, LX_o 2(§j ~500L

dr* dt dt

2, 2(100)

o Ly 20007 4 g

dr* 500

Effective value of g is g0 =4g+g=5g B=5
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19.(6) During the interaction period of the clay ball and the block, the vertical impulse (due to normal force) applied

by ground is
J, = J.th = change in momentum in vertical direction =1x10 = lOkgm/S............(i)
Horizontal impulse of ground friction during the same period is
jH='[uth=O.4x10=4kgm/s ........ (i)
? J\
i CO—v
_’V
TTrrrrrr i rrrrrrrrTrToT 4”,,,,””””,,,, TTT77 TTITTTI I T TTTTT
JH

Velocity (V]) of the (blOCk + ball ) system just after the impact is given by

_5x2-4

(M+m)V]=MV—JH; 14 Im/s

Let the velocity of (M + m) be reduced to V5 [due to friction] in interval Af.
At this point another clay ball hits the block.

J, and Jp given by (i) and (ii) remain same for the second impact

4 2
O=(M+m)V2—JH szgzgm/S
During the interval between two impact, friction causes a retardation of
3
cz=},tg=4m/s2 Vy,=V, —aAt = At:T?’:ESGC’
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CHEMISTRY

CH.CH,Br
20.(D) <:>— R

O,
[ ( CH.
. H H, /7 T aeosn H/f?,, “\\\\\\H
C=0—GH, (Lindlar’s téll&l]_\,’?il)— /C o C\ \
H H Q C,H.

H
6" g
H E
21.(C) Intra-molecular H-bonding stabilizes the conformer.
H H
H
(ii)

Transformation of (i) to (ii) will be an exothermic process

8[4nR3} 8[4 Rﬂ
22(C) PF. of diamond = ef*(Vatom) _ 13 _ L3 ~0.34
chbe 3_3 87R 3
(%
23.(D) [CO(HZO)6]2+ has d’ configuration and Sp3d2 hybridization.
Number of unpaired electron = 3

m = /n(n+2) =+/3x5 =3.87 BM

[Fe(NH;), ]2+ has d° configuration and Sp3d2 hybridization.

Number of unpaired electrons = 4 m=./4(4+2) =424 =4.89 BM
CH,
O NaNIL. CILB Red hot iron tube
aNH,, T
24.(1.62) CaC,—>——> CH=CH ————» CH,—C= C—CH, ——2K
- (75%) £ (40%)
®) Q)
(2.6 gm)
(x gm)
(0]
. He M I Ba(OH),, A o
CH=CH 333K CH3_ C—H Aldol condensation CH“'_ CH=CH—CHO

@) (100%) (S) B o8

NaOlI (Iodoform test)

(Molar mass = 70 gm/mole )
(80%)

HCOONa +  CHL Y

) (Yellow ppt)
(Molar mass = 68 gm/mole ) V)

Molar mass of P = 26 gm/mole.
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P 75% Q
(0.1 mole) (O.IX% =0.075 molej

409
A% R

3Q
(0.075 mole) Gx o.u%x 0.4=0.01 molj

So moles of R = 0.01 mole
Molar mass of R = 162 gm/mole So, x=0.01x%x162=1.62gm = 1.62 gm

25.(8.24)
Molar mass of U = 68 gm/mole
Molar mass of T = 70 gm/mole

P (100%) S
(0.1 mole) (0.1 mole)

28 SECUOENS.

0.1
(0.1 mole) TX 0.8 =0.04 mole
So0,Z=0.04 x70=2.8 gm = 2.80 gm
S 80% U

(0.1 mole) 0.1x0.8=0.08 mole

y =0.08x68 =5.44 gm So, y+z=5.44+2.80=28.24
26.(4.5)V/T = constant (K)

R
log V=1og T + log K, where K :n?

For 2 graph; log% =0=1logl

%zl (R=P); n=1mol ; X, =1mol
For 1 graph; log% =log 3; n=3
x;=3mol; log3 graph
nR 1 1
log— =—-log2 =log—; n =—mol
g P g g2 >
X3:1/2m01 = X1+X2+X3:4.5m01
n
. Ny,
27.(6) Molar ratio after n steps. =
np,
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n
{\f} : 8=(2)"? 64 =2"

= n=06, 6 steps.
28.2) AT, =iK,m

AT, =101.4-101=0.4

0.4 =iK;m

For NaCl 1=2

8
1

o | o
(SHINN

0.4:2XKb X%

K, =2K kg mol™!

72
29.(16) E, =-18 X— eV/atom
n

Z=1
5 1 ;1
1 8
=18|1-—|=18x—=16 eV/atom
9 9

30.(AD)
Both D-glucose and D-fructose forms same osazone with PhNHNH,. Optical nature can’t be judged by

configuration of the chiral centre. D-glucose forms aldonic acid with Br, —H,O but D-fructose doesn’t.

CHO CH,OH
H——OH H——OH
HO—r—H NaBH, HO——H
H——OH H——O0OH
H——OH H——OH
CH,OH CH,OH
(%)
CH,OH CH,OH CH,OH
—0 H——OH HO——H
HO———H NaBH, HO——H , HO——H
H——OH H——OH  H——OH
H——OH H——O0H H——O0H
CH,OH CH,OH CH,OH
()

31.(ABD)
CHBr; + OH ——:CBr, + H,O+Br
o.- elimination

:CBr, act as electrophile, attack at ortho position of phenol to give finally salicyldehyde.
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32.(ABCD) Greater the valence of coagulating ion, the greater is the power of coagulation.
Lyophilic sols have greater affinity for dispersion medium, sol particles are heavily solvated, hence greater
viscosity.

33.(ABC)
Diagrams of option A, B and C are correct as the PV diagram given in the question. The P—S diagram is not
correct.

34.(BCD)
In metallurgy of iron from heametite, Reduction occurs at different range of temperature.

35.(ABC) Brown ring test can be used for analysis NO;3 of ions.

OH Cl Br
Blj . D D
36. (6) aq. Ni(! N +
Br Br Br

Diastereomeric Diastercomeric Diastereomeric
pair pair pair

Boiling points of diastereomers are different
Hence, 3 Diastereomeric pairs are formed and hence 6 fractions will be obtained after fractional distillation.
37.(12)

0 O NH,OH
1. O3 (Excess) HO @ *
then HQO NH,OH HOH;NO -
E;QQ —C O (Excess) N—OH
/ O 0«
HO *N
‘(\O
38.(12) Cis isomers of both the complex are optically active
[M(AB),Cl, ]
B’\ B’\ A’\
A A B A A B
B Cl A Cl B Gl
&l cl ¢l

(all the above are optically active)
3 x 2 =6 Isomers (x)

[M(AA),Cl,]
A
A ’_\A
(>
A Cl
Cl
Optically active = 2 isomers (y)

So,xy=6x2=12
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MATHEMATICS
39.(B)
R(cos®, sine) _ Q(0, 1)
o) P(1,0)
Let (o, B) be the orthocentre of APQR, then from Euler’s line
o=1+cos0,B=1+sin0
Locus of (a, ) is (x—l)2+(y—l)2=l = x2+y2—2x—2y+l=0
/2 7t2 /2 nz
40.(B) 2 _[ {(COSX —cos’ x)—| x? ——ﬂ dx =2 '[ [sin2 X.COS X —X° +—j dx
0 4 0 4
/2
sin*x ¥ w2 | 1 2 o
=2 -——+—Xx =2 ———+— | =—+—
3 3 4 | 3 24 8 3 6
Here,a =6
xy = 6 has 8 integral solutions, which are (2, 3), (3, 2), (1, 6), (6, 1), (-2, =3), (-3, -2), (-1, —6) and
(=6, —1).

41.(D) P(n) = kn*
Given P(1)=K;P(2)=2%K;:P(3)=3°K ;P(4)=4*K ; P(5)=5°K ; P(6)= 6K

Total=91 K=1
1 1 4
= K=— P(l)=—; P(2)=— and so on
91 91 91
Let three events A4, B, C are defined as
A:a<b
B:a=b
C:a>b
By symmetry,
P(A4)=P(C)
Also, P(A)+P(B)+PC)=1 ... (1)
6
Since, P(B)=Z[P(i)]2 :[1+16+81+256+625+1296} _ 2275 :é
P 91x91 91-91 091
2P(A)+ P(B) =1 [From equation (i)]
P =Lp-pPEN=2-P o pig=33191=124
2 91 ¢
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2.0 =1
8 9 10 14 11 1
1+z°+z" 4z " +...+z :1+—7+—6+....+—

_z7+z6+zs+....+zl+1

Z7

l4z4+22+tz! 14n
So arg[ =9 14j=arg(z7) =Targ(z) :F

1+z°+z"+...+z
OR
2P =1

arg l4z+22+22 4. +2 arg l4z+z22+..+2' arg(lj arg(2) 147
= = | = z =
1+z2% 4284 22428 PR L DL B 28 15

3°-3¢2°+3 20

43.(47) N =
6
44.(181) 3C2(26 -2 _ 62
243
Solution for Q. 45 — 46
45.(1)
46.(125)

4a® f (=) +4af D)+ f(2) =3a* +3a
4b% f(=1)+4bf () + f(2) =3b> +3b

4f(-(a®=bH)+4f 1) (a-b) =3(a® -b*)+3(a—b)
4f (- a+b)+4fQ1)=3(a+b)+3
41(-1)=3 41£(1)=3

3 3
f(—l)—z, f(l)_Z’

£(2)=0 4a+2b+c=0

f(2)=0 a—b+c=%

a+b+c=i
4

2b=0=0=0
4a+c=0

3 1 3.1
Ja=——=a=-——; c=—+—=1
4 4 4 4

f(x)z—%x2+l; V(a,B)=(0,1)

A=(-2,0)=> P=-2
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_x
4, 1oy B(8,~15)
x 2
3
—0=—=(x+2
y Sx+2)
3
= 2y=-3x-6 = yz—zx—3
= 3x+2y+6=0
x* 3 X’ 3x

—Vy=—+l+=—x+3=—-+—+4
N=r2 4 > 4

3/2
(9_4X_1X4j 125 8
L_\4 4 125 8

6><i g 3
16

OR

a,b,c are the roots of 4x2f(— D+4x f(D+ f(2)= 3x? +3x

or x2(4f(—l)—3)+x(4f(l)—3)+f(2)=O
= SED=fM=3 and f2)=0

1 1
= a=——andc=1; f(x)=—2x2+l
47.(162)
. . . X h%
Let equation of straight line be =——=7
cosO sin6
Let OA=1,0B=r, and OC =rn3

Then  A(7 cos0, 7;sin 0), B = (r, cos 0, r, sin 0) and
Aliesonx =2 = rpcos0=2
2
= = L@
' cosh )
Bliesonlyy=3= r,sin@ =3
3 .
= ry = . (il
> sind ™)
and Cliesonx+y=38 73080+ 73510 =8

8
1"3 s ——
cos0+sin6

... (iii)

nrn =482

A(-2,0)

|14
0, 1)

B(x, ¥4+ 1)

C =(r3c0s0, r;sin0)

8 482

> (s aws v
cos0 )\ sinB ) (cosO+sinO)
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= x/zcosesine(cos9+sin9)=l = sin26sin(6+§j=l

Both sin26 and sin(e +§j should be equal to 1

So, 0=—
4

From (i), r; = 2\/5
From (i) 7, = 3+/2

8
From (iii), 73 = 7 42
2

Hence, OA+OB+O0C=1+r +nr; =92
x—=0 y-0

48.(1) The equation of line O4 is . =>x-y=0
cos— sin—
4 4
49.(ACD)
(A) Qj=—0Q; = a; +a; = 0= A4 is skew symmetric matrix

C  A*=24=A=224=4°=2°4

(D) A®B7 is a skew symmetric matrix of odd order
50.(ABCD)
xX—— xX——
X _ X
(A) 4 2 1 1 B 1 2
R Rl B (x—j +1
X X
x—t )
So, L < X < 1 xix——zl) I Li_
8 1) 8 4(x"—x"+1) 8
4 x——| +1
X
1. .
So, f(x)=2x+[x]+ ESln 2x injective but not onto
(B) Many one f{0) = (—2) =0
©) f'is not one — one
(D) Obviously fis even
51.(AB)

Probability will be independent of balls being identical or distinct. The required probability is same as the

probability that the first ball drawn is black which is equal to

52.(ABD)

QP+1)(A4P? -2P+1)=8P* +1* =1

m+n
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Similarly, (/ —2P)(/+2P+ 4P2) =, if P has integer entries, then |/ — 2P| and |/ + 2P| will be equal to

either 1 or —1

53.(BCD)
p= sec? (sec_1 \/g) +cosec? (cos ec”! \/E)
p=15 and
tan! |sec 8] +1 _tan”! —lJTcos 8 a4
tan 8 sin 8
g=n—(n—4) = q=4
pq =15x4=60
(B), (C) and (D) options are correct
54.(AC)
AABP and ACDP are similar if AP =2x %)
BP =2y then CP=5x, DP =5y
Area of trapezium ABCD = 4—29xy
tana =§,tanB :2_y
Sx
Also, a+p=45 = xyZE(x +37)
Also, AB*=AP*+BP* =  x*+)’=4
= Xy = %; Ar(APCD) = 5xy

55.(6) Here P(x)=0(x) ()c2 +1)+ x?—x+1

S P@)=Ya-Ya+d=(Ya) -2Xap-Ya+rs=1+2-1+4=6

56.(3) X —11x° +36-36=0,r,r,r are roots
1-72-13

1 1 1
Required area = —ar; + —br, + —crr + A
equlre 2 1 2 b} 2 3
1 A B C
=—|astan—+ bstan— + cstan— |+ A
2 2 2 2
=ls 2RsinAtané+2RsinBtan§+2RsinCtan£ +A
2 2 2 2
=2—Rs 2 sin2£+sin2£+sin2£ +A
2 2 2 2

2GR 3 (cos A+ cosB +cosC) cacasrl e )4 A
2 2 2R

=2sR—-A+A=2sR (D)
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1 1 1 1 36
—t—t—=—=— = r=1
n B nr r 36

and K+rn+r=4R+r; R=5/2

and rlrzr3=A2 = 36(1)=A2 = A=6 ands=6 2sR =30
57.(16) S.D. between given lines
‘—) - - —>‘
L _|-a - xg)

- -

|pxq]
| AB|- 1
_ 2) 2

12

e T
1B =d|-| pxq|cos60°
12

= 1

- = 1
= 2= AB =k (given) = (Area of parallelogram = p x q |= 5 (given))

AV=2%=16
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