Vidyamandir Classes

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

PHYSICS
MULTIPLE CHOICE
1.B) X F,=ma
= 3mgsin®— f =3ma ... )
2F,=0
e
‘% :
b l ;
3mg sin "
3mg cos O
= N-3mgcos6=0 ... (ii)
t=fR=lac. ... (iii)
Fornoslipping a =Ra. ... (iv)

The moment of inertia of the assembly about its centre of mass is / = %mR2

Now, on solving Egs. (i), (ii), (iii) and (iv) simultaneously, we obtain f =mg sin0
If p is the coefficient of friction at the contact surface, then f <uN
or f <ux3mg cosB or mgsinO<3umgcosO or p> %tane Hmin = %tane
2.(A) 1ot =JmSAO(®=2mn)

3.(D) Before After

—T; At = (v, cos60°+v,, cos 30°)—§ ...... (1)

Iy Atcos30°=v, L (ii)
(Tycos60°~T)HAt =v, . (iii)
TyAt=2v. L (iv)

Solving v, = %
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4. dF =Y 0‘2]r (JdA)!

central line

a = 2,4 22 2.3
F:IqurJdAézquédeA:quﬁﬂﬂ_quaé
0 0 2 2 3n 3

2 2

5.(A) Path difference in air at point O, is given as
Ax = [(SIO— t)nz + tl’l3 —(Szo):lt

= Mz[(SlO—SZO)n2+(n3—n2)t] = Ax:(n3—n2)t

Phase difference, Adp = i—n x path difference in air,

27 A
Ad = Ny —ny )t n =—%
¢ ”17%( 3=1) ( 1 AJ
6.(A) P+pgh=P+p,gh, .. p,= p;lhl _ 100020 _ 2000kg / m®
2

ONE OR MORE THAN ONE CHOICE

7.(BD) We use the given potential energy for calculation of force electron as
Ke* 1 Ke?

F:d—U:E—e KE:—mvzzz—e

dr 2 r4 2 4 r3

Using Bohr’s 11 Postulate mvr = Z—h we get
T

( nh jz 3 Ke? 1
m = — j— I"OC—2 and rocm
2mmr 2 2n

n

Hence option (B) and (D) are correct as energy is inversely proportional to .

8.(AC) Electric equivalent:

P
_atrte ey, 8Q 40
4+38 12
e=48V S 0
AVpp = e —i(4)=24—4(4) =8V e=e/2
pr =€ —i(4) (4) e,
R
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2
9..ABCD) | LT =S [t a
e =] )
[L’T"z} - (xB[LT_z} ...... @)
=2 | 1 -2
[MLT }—G—B[MLT } ...... 3)
Dividing eq. (3) by (2), we get, [M’] = ZLBZ[M]
o
a? 1 o
Dividing eq. (1) by (2), we get [T'] = ——x—[T]=—=[T
ividing eq. (1) by )wege[ ] B OCB[ ] BZ[]
2
Now, M gives
eq.(2)

7]

% I[LT‘IT _—
] ] T

(ML [r] _ v o’ B 1

7] ML] o2 B o B

r
p

2,2
10.aBD) Y4 20 = you Pt
dx 3

For b = 2.5a two positions exist where £ = 0.

2kq 16kq —63kq?
i =€ 2 > T2 2
a+——— b7+ ———
3 3
: 1 8
u,, = 0; Potential at V) = 2kq| ———
a b
For b = 4a, V;; <0 so min velocity of charge ¢ is zero
. . 1 2 qu
For b = 16a using conservation of energy Emv +0=0+qV, = vy, = T

11.(AD) R :p—l, P R 6108 Qem
A [
Current density using j = % =24x10°4/m?

Number density of charge carriers as n = L _88x10%m™
v e
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12.(BC) Initially for container A4, FyVy = nyR1

_ bV

For container B, RyVy = nyR1;, n
RT,

Total number of moles = 1y +n, = 2n,

Since even on heating, the total number of moles is conserved,

Wehave nj +ny, =2n, ... (1)
Let P be the common pressure, Then for container 4,
PV, =mR 2T, o =Lh
2RT,
A B
\/
. PV
And for container B, PV, =n,RT, Ny =——+
RT,

Substituting the values of 7y, 7; and n, in equation (i), we get

PV, PV, 2.R
0o Pl 20N po iPO
2RT, RT, RI, 3

Number of moles in container A (at temperature 27;)

PV, F
= =—"_= ipo Vo _2 5V, Asp=ipo
2RT, \3 °)2RT, 3 RT, 3

NUMERICAL VALUE TYPE

13.(2) From the law of conservation of energy,
KE; +GPE; =KE, + GPE,

N raxis

a

1 2 a . .
0+0=—/®w" +| —mg—sin0 ..
5 [ mg = J (1)

2 2
m (2a)
From parallel axes theorem, / = B +m (—j

Using this in eq. (i) will get ? = 2519
a
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Differentiating w. r. t. 6, we get

de—m = 3—mcos 0
d 2a

oczu)d—w,a=3—gcos6

do 4a
Along t-axis, > F, = mgcosO— N = m%a

or mg cos®— N = m.ﬁ.i—gcose = N :3$cos6
a

Along n-axis, 2. F,, = uN —mgsin0 = m[gj(mz)

u{m—g,cose}—mgsine = m[gJngme}
4 3 2a

usmgcos(ﬂzgmgsine = u=2tan

o . I 1 .
14.(2) Pressure inside a film greater than outside pressure by an amount 7 [— + —j If 6 is the angle of contact then
non

h=2rcos(m—0)orn=— . Since the tablet is between the plates, so » =R.

cos0

Thus pressure difference=T l + i = T[_; + l}
non h/2cos® R
B 2T cos©
h

The total force exerted by mercury drop on the upper glass plate is nearly

As h is small in comparison to R, so %<<% s P=

2T g .
F =p xprojected area of drop = [— cosej x TR? = —MRTTCOSG ...... (1)
(B
180°-6
h
R

| |
Let R” becomes the new radius of curvature when the distance between the plates is decreased by n-times.

Assuming mercury to be incompressible, we have
nR*h = nR'Z[ﬁj = R=+nR
n
The force exerted by the mercury drop now becomes

Zn(\/;R)zTcose .

F'= oD =n’F (i)

If mg be the weight placed on the upper plate then F'=F +mg

m:F'—F:F(”z_I):%:RzTcosG (l—nz)
g g gh
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15.() r=2L
r
/2
The dipole moment of the ring P = j (krd6.2r cos 6) y‘. E
-7/2 o
e L —=
poa =2 ‘/5\+ '
T P ; -
. q
p=dar ‘/ %\ L
T ~ »
t1=PxE For small angle 0sin0~0 - T
t=PEsin0 - o af "
> X
2 d? i
4’0 _8qE
dtz mr

2 / 2
ﬂae = o= 84E = Tz_nzn Jumr
dr* nmr ) 2qE

PV, Py

16.(5.50) If T be the temperature at B, then by gas law —4-4

Ty Ty

BV, _(R)(EN)

T. =
B PAVA A

BV, ’
The change in internal energy from A to B
_9RT,

AU :nCVAT:1x37R><(4TO—TO)

Work done in the process A to C W, =PAV = Fy(2Vy -V, )= RV, = RTy and W5 =0
Total work done from 4 - C — B

11RT,

From the first law of thermodynamics, Q = AU +W = +RT, =

9RT,
2 2
11RT,

Thus, heat absorbed by the gas from 4 - C — B is —

17.(0.5) The wavelength of the sound from the tuning fork is A = % The cylinder is a pipe open at the top and closed

at the water surface; its resonance patterns are AN, ANAN, ANANAN, etc. Resonance occurs each time the

height of the air column changes by half a wavelength: Ah = % The volume of the pipe between these two

water levels is r2Ah, which is also equal to the amount of water that has entered the pipe at rate R in a time
interval Arand has filled this volume.

Therefore, RAt = wr’Ah =

2 2
nwrh oy
At

2f 2Rf
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R R R 2 R?
18.(2.0) Total charge on disc g, = Io (o (1 - %j 2nrdr = 0.271{.[0 rdr _l.[o rzdr} =2nc {R? —R—}

R 3
2
qo =2mGC {R?} (1)

Charge enclosed by second sphere

R/2 1 ¢R/2
q= 0.27{.[0 rdr—E.[O rzdr}

_ 27TGR2 . (I)O _ 9 12
12 o6 ¢q 6
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CHEMISTRY
MULTIPLE CHOICE

1.(B)  For unsymmetrical distribution curve V. < V,, <V

2.(D) Na,CO; —2 X (No decomposition due to thermal stability).

3.D) X,=0, X, =0, Y, =1, (1, +28,03" > 21" +5,07)
4.B) A) Identical, B) Diastereomers

© Positional isomer D) Identical
5.(B) Fact

6.(B)  No free reducing site is present due to glycosidic linkage C, —C,

ONE OR MORE THAN ONE CHOICE

7.(ABC)
Here, D option is the work done for reversible isothermal process.

8.(ABCD)
In imidazole Lp. of N—1 is delocalised;
Purine 1.p. of N—9 is delocalised;

Pyrimidine 6me system;

Imidazole 6me™ system purine 10me™ system.

9.(AC)
0 " ;
C[CH dil. NaOH H @@o
C-H CH,0H 5
0 Q) B e
0
0
@) AICI,
9 i
C\ () Zn—Hg/HCl C\
0 O «—— 0]
() H,PO,[A
17 C=0
(T) T g
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10.(AD)
,,,,,,,,,,, _ " - | = =
o O o . \(f] NH; | * H_:N\([:lﬁ _OH
\é?‘/ B /([“r"
AN Yl \ HO i
- /l G HO | - _ql
Cl—; : Cl
o trans-form trans-form
cis-form Optically inactive Optically inactive
optically inactive
4s 4p
Cr' in [CrCL(OH), (NH,)|’ IIIIH ZEEE
u=3.9BM =
dsp
11.(BD)

(B) HCIO, + H,0 - H;0" +ClO; since H,O is accepting H" from HClIO4so H,O is stronger base
compared to ClO,.

© perchlorate do not participate in disproportionation reaction.
D) ClIO” +NO, —» CI" +NOj

12.(ABC)

NUMERICAL VALUE TYPE

13.(1.0)
@ Phenolphthalein indicates partial neutralisation of Na,CO;——> NaHCO,
meq. Of Na,CO; +meq. of NaOH = meq. of HCI

W 1000+ Y %1000 = NV
E E

(Suppose Na,CO; =a gm, NaOH=Db gm)

21000 + -2 %1000 =300 0.1 (D)
106 40
(1)) Methyl orange indicates complete neutralisation
NV =N, V,
25x0.2=0.1xV, s0 V, =50 mL excess
2 1000+ -2 %1000 =350x0.1 ()
53 40
From eqns. (1) and (2). b=1g
P, 6
14.(532) K) =22 = 10
P 400
0 10°
Now,AG®=-5320-5.6T =—RTInK, =-2xTx 1n4—00 s T=532K
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15.(68.53)
L %Oz(g)+2H++2e_——>H20(£), E’=1.23V
IL. H,(g)——2H" +2¢7,E°=0.00V
Hz(g)+%Oz(g)——>H20, E° =123V

AG°=-2%x96500%1.23x0.1x0.8=-189.912]
W =189.912J

nR
Wadiabatic ZH(TZ _Tl)

189.912=M(T2—T1) ; AT = 189912 3 (e 53
(4_1j 8314 1
3

16.4.89) Mg + H,SO, - MgSO, +H,

ﬁ =0.2 0.25 0.2mol
24
VH2 _ 0.2><0.0?21><298 —439L

17.(247.5) ¢, Po*'"® — ¢ Pb*'* +, He' —— ;Bi*'* + ¢’

Pb?'* to reach max. no. of nuclei
1 A

tax. = 735 lnk—2 =247.5sec
Where A, = 0.693 Ay = 0.693
183 161
18.(3)
. OH OH
O O H,0 ﬁ)
5 5 — T 0 - CH,-C-CH,
(B)
(A) _
OH /A
8 e
I
HO-C=0 CH3—§:CH—C—CH3
CH,
(©) -
NaOH+CaOlA RL=E
(D)
DU=1

Total DU=1+2=23
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MATHEMATICS
MULTIPLE CHOICE

1O d*(c+d)+c*[a+b]+b*(c+d)+d*(b+a)
=22 +07 ~? =d? | = 22| (a+b)’ ~2ab—(c+d)’ +2cd |

= 22[484 + 4040 — 484+ 4040] = 8080x 22 = 177760

2. (A)
l+i
—1 L3
-[2 0 I\ |2 3 y=-2
J3

[ "5

f(x)=x>=3x2—x+1; 7)) =(x+D)(x=1)(x=3)-2
f'(x)=0; 3x*—6x-1=0
2
=l+t—; 0)=1
x=lx 7 Q.
f@=13; fQ2)=-5
f(2)=-17 = [a, b] may be [-1, 1] or [-1, 3] or [1, 3]; Sum=0+2+4=6

3.(C) The first task is to identify the figure that results after folding. In the figure below, we show the original
triangle ABC,

3V3
As ABC is an equilateral triangle with side length 3, each of its medians has length T

B3

2
Hence OC equals §X§X3=\/§' Hence FC=7

1

Therefore OR = 2FR = 2FCtan30° = 3x— =1
NE)
93 33 33
Area required = 4 - 4 = >
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4.B) Weknowthat PA-PB=PC-PD = PD=4

D

= I I B

To find 7, the radius of the circle we let M be its centre and a its distance from P. Then applying the theorem to
the diametrical chord EF through P, we get

12=EP-PF =(EM - PM )-(PM + MF)=(r—a)(r+a)=r"-a* ... (1)

So we would know 7 if we can find «a, i.e. PM. For this, drop perpendiculars MG, HM from M to the chords
AB and CD respectively. Then G and H are the midpoints of 4B and CD respectively.

So PG=AG—-AP=4-2=2 and similarly, PH = PD - HD =4—%=%
Hence from the right-angled triangle PGM,
a® = PM? = PG* + GM? = PG* + PH*? =4+%=%
V65
Putting this into (1) gives =12 +£ = ﬁ, Hence r=——
4 4 2
5.(C) Wehave ¢>=9,5%>=5
2
4
62=1_b_2=1_§=_ = e=—
a 9 3
Thus, fi=ae=2and f, = -2
An equation of £ is y2 = fjx = 8x and an equation of P, is y2 =—16x
2
Let equation of 7] be y =myx+—
m
2 1
As T) passes through (215, 0) = (-4, 0); 0=—4m+— = m =3

my

An equation of 75 is y = myx ———
m

As it passes through ( f, 0)=(2, 0)

0=2my-—— = m§=2
)
1 2
Thus, —+m; =2+2=4
m
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]
96

l+2 L—x2 =£
9 36 96

) 1(13 1)_1)(39—32_ 7
2

6.(A) P(E)

1
Simplifying, — — x> =—| —>— = I
PTG, 2 2196 9 288 576

2 1 7 16-7 9 1
Hence x™ =—-— = = =—
36 576 576 576 64

1
Which gives x = g

ONE OR MORE THAN ONE CHOICE

7.(ABD)
Consider the function h(x) = f(x) —kg(x) where k € {1, 2, 3, 4} on the interval [0, 1]

Using LM VT, we get

(e) = O _ ) e (o

(£ (1) =k (1))~ (1 (0)~kg (0)) = f'(c) ~ke'(c)
(6-2k)—(2-0)=f"(c)—kg'(c)

4-2k=f"(c)-kg'(c)

Now, if k=1, we get f"(c)—g'(c)=2= f(0) = (A)istrue

Ifk=2
f'(c)-2g'(c)=0=g(0) = (B) is true
Ifk=3
f'(c)-3g"(c)=—2=—-g(1) = (C) is false
Ifk=4
f'(c)-4g'(c)=—4=-2g(1) = (D) is true
8.(ACD)

adj(adj (adj (1)) = """ adj (1)

M‘1=Lade
| M |

= | M|M'=adjM
| M | M adj (M‘l) = (adjM) adj (M‘l) = adj (M_IM) =7

= adj(kA) = k" adj(A)
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= |i, A is nothing but
z

z

9.(ABC) Both the sets consist of reciprocals of points on a circle. But in A4, since

1
{Z Hzl= E} which is clearly a circle. In B, however, although all points of the starting circle are equidistant

from 1, their reciprocals need not

For B let l:)H—yi and given |z—1|=2
z

| 2 2
=2 = |l 4y | =4
X+ yi x“+y x“+y

= (’f:yj)z—xzzfyz:z = 1-2r=3( +)?)
4y

. . . . 2 1
So B is a circle with radius = E, centre _E’ 0
10.(ABD) We have a® +b% +c? = ca+ab\/3,
2 2
= A +b+ct—ca-abJ3=0 = [#—bj +(§—Cj =0

It is possible only when %— b=0 and %— c=0

k k k
= 3a = 2b=2¢+/3 =k (let = a=—4—,b=—andc=——
(let) 5 b=7 N0
b +c? =a’/A4=90° sinB:Q:T?) /B=60° and £C =30°.
a

11.(ABCD)
2 1 1

Three planes meet at two points it means they have infinitely many solutions, so |1 -1 1|=0
o -1 3

= 2(=3+1)-1(3+)+a(l+1)=0 = a=4

B:2x+y+z=1

Pix—-y+z=2

P:4x—y+3z=5

P on XOY plane = (1, -1, 0)

(Which can be obtained by putting z = 0 in any two of the given planes)

-13
on YOZ plane =| 0,—,—
0 p [ 5 2}

(Which can be obtained by putting x = 0 in any two of the given planes.)
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D . . .x—=1 y+1 =z
Straight line perpendicular to plane P passing through P is 1 = —1 = 5

—— A 1~ 3a
PO=i-—j—=k
¢ 2J 2

Projection of P—Q on x-axis =

Centroid of AOPQ 1is l,_—l,l
3°2°2

Ty, —1<x <1,

12.(AB) We know that cos ™ x = g —sin”
SO,that I(a)=11+12
1/a 1/a
Where 1y ==["" (208 +2x* +3)dx =n[ (24 + 26" +3)ax
2 J-1a 0
1/a
=n(2x7+2x5+3xj =7{L+L+EJ
775 0 7a' 54 a

1/
and 1, = J‘_;a (2x6 +2x* + 3)Sin_1 (ax)dx =0 [integrand is odd function]

Also I(a) SE(2+2+3J 1297

a\7 5 ) 35

NUMERICAL VALUE TYPE

13.(140)
Let the size of the rectangular block be xx yx z.

Then we have n=xyz ... (1)

(x—2)(y—2)(z—2):30 ...... (2)

The problem asks to minimise (1) subject to the constraint (2).

In only a few ways. We can try all such factorisatons, one by one, and calculate the value of n for each. For
example, the factrorisation 6x5x1 gives x—2=6, y—2=5and z—2=1. Hence x=8, y=7, z=3. So

n = 168. But intuitively, it is clear that to minimise n, the rectangular block should be as close to a cube as
possible. 30 is not a perfect cube. But the factrorisation 5 x 3 x 2 is the closest we can come. For this
factroisation, n=7x5x4 =140.

14.(250)

200 .
(1-x)"" =20¢) - 20C x4+ 00,2 20 v L (i)

_ 149
ond {1 X j:(x148+x147+...+x+1) ...... (1)

1-x

On multiplying and equations coefficient of X148
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We get 2% Cy = 2°C, + 2°°C,....+ 2%C 44

( 149 )
-X
= Coefficient of x'*® in (1 —x)ZOO.—
(1-x)
= Coefficient of x'**in [(l — x)199 (1 —x¥ )}

199

= Coefficient of x'* in (l—x) :199C148 or 199C51

15.(4) cos2x+3sin2x =—-3

Lcos2x+isin2x = 3

Jio Jio Vo

3
= cos(2x—a) = ——= where cosa =

1
V10 J10

= Four solutions of x

and 0<2x<4n

12x90

16.(18) Call the vertices of the octagon as V], V5,...., V5. As all angles are equal, each of them is =135°. So,

if we let i be a unit vector along V},, then the unit vectors along the subsequent sides are

itJ j ) i i+J jandi_j' that ord hown in the di bel
’ s s by T TF— 5 — —F 1n at order as snown 1n (] 1agrarn clow.
J2 V2 J2 2

Y 1051 Y,

Let @ and b be the lengths of the sides V5V and Vgl] respectively. Then, the vector sum ZViﬁm + V8—V1 is

the zero vector.

i—

L SR A oy .
This gives 6i +9—=+8j+7——=——-10i —-5—=—aj+b =0 ... 1
g N AN NN (1)
Equating the coefficients of i and j to 0 each, we get two equations in a and b, viz.
9 7 5 b
6+———-10—-—+—==0 ... 2)
V2 2 2 2
9 7 5 b
and —+8+—=——-=-a—7==0 . 3)
V2 2 2 2
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(2) gives b=\/§[%+4j=3+4«/§ ...... @)

1
Putting this into (3) gives a =8+ —(1 1- b)

NG
%(8—4ﬁ)=4+4\/§ ...... (5)

From (4) and (5), a+b =7+8/2
Since 1.41<~/2 <1.42,11.28 <82 <11.36

=8+

So the integer closet to 8\/5 is 11 and hence that closestto a+b is 7+ 11 =18
17.1) b=0and c=1

Note that both x> +2x% + x+c and e are differentiable in their domain.
So make the function differentiable at x = b

Since f'is differentiable at x =b

L.H.D.=R.H.D. (at x=b)

3b +4b+1=¢

b is an integer, so LHS of the equation will always be an integer
However, RHS will be an integer only if 5 =0

If b=0, LHS = RHS, so b =0 is the solution to this equation

Since fis differentiable at x = b, it is implied that it is also continuous at x = b
lim f(x) =f(b) = lim f(x)
x—b~ x—b"

B +2b* +b+c=e"=1

Sothe answeris0+1=1

18.3) Letus write f(x)as g(x)—h(x) where g(x) :%xsinx

and h(x) —1—cosx=2sin> (%j

1. 1. 1 .
f( ) *)CSlle—l-i-COS)C —SIMx+—xCcosx—SsImmx
lim — lim 2 — lim
x—0 xk x—0 xk x—0 kxk_l
1. 1 1.
—*COS)C—E)CSIH)C-I-*COS)C ——XSinx
x>0 k(k—1)x*2 x>0 f (k —1)x* 72
1

Clearly £ =4 and k:;—4 = k+241L=3
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