Vidyamandir Classes

Solutions to JEE Advanced Home Practice Test -1 |JEE 2024 | Paper-2

PHYSICS
SINGLE DIGIT INTEGER TYPE
1.(2) psin45°=sin0
sinG——1+0'4t _14 att=1sec
V22
A
> 0
45y
B .
do 04
Differentiating, c0s0-— = —
d 2
dae _ 0.4
rad /sec = rad / sec
dr \/ —sin? \/_ +0.04
49 = 2rad / sec
dt
2.8) Al Vl = A2 VZ; Pair = lkg/m3

1 5 1 5
Pa ~ Pwater gh+§pair(4V2) = Pa +Epair(V2)

15 2
= — Pair VZZ = Pwater gh = sz = M = V2 =50m/s
2 15pair
0 = AV, =16x107* x50 = 80x107>m> /
awy L-"Up
cC dt
/n dl
J'qo I’l_q J- i - loge
0 q
T b-a T
= - p = b
Clog,n 4nab Clog, n
o= 4nabt =4

(b—a)Clog,n
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1 1
4.(6) EKRZ +mg2R = Esz

= ng+4ng:mv2 = v=4/5gR
mv?
N=T+mg=5mg+mg = N=6mg
5.2) (X:T—Cz 5 mg.x2 > a:ﬁ = a:é
Ic mb —m(b—x)" +mx 2bx 2b
6.3) Ny=0=B-AWV -1)?* for V., and V..

B
Vminzl_\/;; VmaX:1+ 4

v

TX[B—A(V—l)Z]TdV

v — Vinin

_ 4 BI

avg

ONE OR MORE THAN ONE CHOICE

N, 3N,

Hi

<> tangent

—

7.(ABC)

acc. = o°x
tan@ = £

g

2 2
& _ox = y=w—jxdx
dx g g
)
=—2Xx =
Y 2g
8.(AC)
=

L Sﬁm /s

u, = 5m/s
45° Sm/s =u,
- = &
2uu
Range R=—2 = 2x5%3 =5m
g 10
2u 2
Time of flight 7= —2 = 20 sec
g 10

Parabolloid if parabolic curve is rotated about y-axis.
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v ;
/ V/

A h

2m Sm/s m v
e O ,.--"?*'T’"--
) me )

— > 0k ' = ‘|\ > X
Just before splitting R/2 R/2 R/2

Just after splitting

. Time of motion of one part falling vertically downwards is = 0.5sec = EY

=0.5sec

. . T
= Time of motion of another part, ¢ = E

From momentum conservation = P = Pf

2mxS5=mxv = v=10m/s

T
Displacement of other part in 0.5 sec in horizontal direction = VE =10x0.5=5m=R

R=5m=x = =0.5sec

9.(AC)

u, =+4 cm L=16 cm
After interchanging the lens
1 1 L
For convex lens |, _3¢ ™ 9
I 1 | 1

=———=— = v=45cm
v 20 36 45

20ecm 16 cm 45 cm

10.(ABC)

-34 8
. :EZ 6.63><1(1)9 x3x10 m = . —062A
eV 1.6x1077 x20x1000
Max loss in KE = 19.9 keV’ = Max energy of X-rays

L, X-ray may be emitted.
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11.(AD)
1
w1V [(k ko)1
R r 2r)R
Q
Q
7 21
@ AW
I = 0
8negrR
D) Current at time ¢
;_(@-q Q+q) 1 = (0-3q)
r 2r )4meyR 87‘CSOI”R
dl -3 rdl 1
—= I = J.dt = log, |[—|=— 3
dt  8megrR Iy | 8n80rR 10 8neyrR
3t I 3t 8 R
[ =1 ™R o =70 = SRy o 2Ty
12.(C) Rate of decay « a
da a —Kt
- -==Ka = - —Kf dt = log,|—|=—Ki = a=aye
dt a a a
ay —-Kt K In2
At ty, — = aye 0 = e =2 = KtO =In2 K=—
2 )
. dV _ —Kt _ aO —Kt _ aO _ aoto
Agaln,E—aOe = V—?(l—e ) = vT—?_E
NUMERICAL VALUE TYPE
560 W L
13.(0.5) W MWW
140V
@
220V, ® = 60 rad/sec
_ 560 _
P=i V=1,
LmsV R 140
2
VR + VL Vrmv
2 =(220)% - (140)> = ¥V, =12042
AISO VL = lrmv . XL
2 1
120\/§=40)L = L= 120\/5 - L:£: \/:
4% 60 2 2
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14.(1.33)
Loop (1)
2-100(i-0.05)-50i=0 = 7=150i = i:ISLoA
E=2V
|
|1
O
R, = 100Q R, = 50Q
00554 i-0.05 4
Ro=200 2 ®)
] +
1]
1
EZ
Loop (2)
7 14
—20x0.05+E, +| —-0.05100=0 = -1+E,+—-5=0
150 3
14 4

E,=6-—=2y =133V
303

15.(3.63)
Zero of vernier will lie close to 78 —6 = 72 division

Reading = 72x0.5+6x0.05 = 36.3mm = 3.63cm

16.(4) o will be same for both stars

2
— " 2
Vareall 2 1 - Vareall _ K
B v 2
Varealz 1 o ,,-22 Varea12 r
2

AISO, erl :Mzrz (COM)
n_M,
n M

Vareall _ M22 :(6Mj2 —4
Varea12 M 12 M

17.3) i =2¢”"'

Initial current =i, ( =24

d. 1 0
Hoze = [dg=2fedl
dt
90 0
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o gae2(e) = gegea(i-e)

i h

L L >
1Q 2H ii, |vi,
_( E 20 == |F

20(i-ip)-L=0 = i-j=21 di_di b
1 2 dt dt 2
J _ _ _ E/3 0
Q:—2et+et=—et = di=J. e 'dt
dt 0 0
_1|® E
= £=—1 = —=1 .. E=3volt
3 et 0 3
18.(1000)
Net rate of heat loss = 4kW +1.7kW —52kW
57)§A
AT _
CA—=0.5kW = (Cx05=500 .. C=1000
t
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CHEMISTRY

SINGLE DIGIT INTEGER TYPE

1.33)

2.(5)

3.4)

4.4)

5.(5)

The difference between I* and 2™ LE of element P is maximum among all. So, P is alkali metal and n is
given less than 6. Hence atomic no P is 3.

Only polar molecules can be attracted by a charged comb. So, except S,,CS, and p—CzH,(Cl),, all can be

2 9
attracted in electric field.

eq.wt. of K,Cr,0, = m
eq. wt. of KMnO, = M

eq.of Na,S,0; =eq. of I, liberated = eq. of KMnO, +¢q. of K,Cr,0,
OrNx1=002x5+005x6 = N=040rM=04 = M=4x10"

H+

Cro%~ —_— Cr,0%

Cr,03” +H,0+H"——  CrO;
Chromium peroxide
(blue)

& )
0 0
S
Cr
I
0 /0 \ @]

-) -)

Which are in —1 oxidation state.

At pH = 2 (highly acidic), the structure of the peptide will be as shown below.

H O Il-l COOH
+ I |
H,N—C—C—NH—C—C—NH—C—H
- ! Il |
CH, ‘ 0 CH
P2 2
H,C—CH, (/CHz).; i
NH
2 > HN N
w7
So, |Z,|=4
At pH = 7 it will exist as neutral or zwitter-ion structure as shown below:
H O I‘-I |C OOH
| 1l
Hl‘\I—C —C—NH—C—C —NH—‘C—H
! I
(H e CH
P2 ey
H,C—CH, (CH,); =
ANH N N
HN-C L
NH,

So, according to this condition,

Z,|=0
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At pH = 11 (highly basic), the given peptide will exist as:

H O Il—I CoOo~

I} |
HN 6 C—NH—C—C—NH—C—H

1 |

CH | 9] cH
H,C—CH, (CH,), =
JNH pyN o N

HN-C e

NH,

So,  |Zs|=|-1=1
|Z)|+|Z,|+|Z5| =4+ 0+1=5

3 (considering that all isomers satisfy the given conditions)
Since given compound produces yellow colour with NaOlI solution.

GO ¢

So, Total isomeric structures =

ONE OR MORE THAN CHOICE

7.(ABC)

Diamagnetic (all electrons paired) are repelled i.e., magnetized in opposite direction in magnetic field, so
such substance are deflected upwards in magnetic field.

Diamagnetic substances are K, [Fe(CN)éJ,NaCI(S)

Paramagnetic substances (at least one unpaired electron) are attracted in magnetic field, so such substances
are deflected downwards

* *
0] G ,G O T ,=M_, T ,=T
2(g) 1% 157 252 22 2p2 2pF T 2p2 2pE T T2p

Since O, molecules has one unpaired electrons in antibonding ©*. MO.

So KO, is paramagnetic. And B, (1) is also paramagnetic.

8.(A) The order of the above reaction is one (SN 1) because carbocation intermediate is stablised by resonance.

So, for a 1™ order reaction

mH}h ]
PO P0

VR
(=Y
|
V| =
N
1
—
p—
CDI
2%
N —
v

time
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M=(1—e_kt)

Py

So, graph between QVS. t, should be as shown in figure (1), so, option (C) is incorrect
0

For a first order reaction

v

p(J

At t=0,1, =k[R]
So, initial rate of reaction is directly proportional to initial conc. of P.
Hence option B is also incorrect.

For a first order reaction
A

v

In2
o =HT[P0]O

So, t;/, is independent of initial conc. of reactant. So, option (A) is correct.

9.(ABD)
Fact (Thermite process reaction not occurs in blast furnance)

10.(AB)
Fact
2Al+2KOH +2H,0—— 2KAIO, +3H,
Si10, + HF — H,SiF, + H,O

11.(ABC)
pK,, value of these bases are respectively 13.2, 3.35, 3.05, 8.77

12.(AB)
On proceeding reverse, following observations are made:

Acetone obtained from (G) suggests that (G) is calcium acetate, (CH3COO)2 Ca.
Therefore, compound (D) is acetone (MeZC = O)

Thus, compound (F) would be isopropyl alcohol (MeZCHOH).

Since, (D) is obtained from (C), (C) would be
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Me¢ Me
Me Me
M

c Me
Me>—fl\/le
OH

Would be
Structure of (D) and (F) suggest that ester (A)
Should be
Me T Me * Me o {MC
VJ\O —{_ Me — OH HO Me
Me Me (F)
(E)
NUMERICAL VALUE TYPE
13.(5) HA + OH = A~ +H,0
a millimole 36.12%0.1 0
Millimole
Equ. Point ~0 ~0 3.612 millimole
A™ + H' S HA
3.612mmole  18.06x0.1 m mole 0
Final 1.806mmole ~0 1.806 m mole
. pH=pK +logﬁ=5
' C T [HA]
As[A]=[A], So pH=pK,
14.(54) P=X,.P°
180/18 o .
20= m xP (1)
- J’_ -
M 18
11 ..
and 20.02 = xP° ...(i1)
—+11
M
Hence, M =54
15.19) pE. = X992
r
K(e)(e)

P.E. of one H-atom in ground state = —
r

2
—9x10° x(1.6x10‘1")
0.529%x1071°

So, P.E. of two H-atoms (or one molecule of H,)

= 2x43.5538x107" = -87.106x 107" J/ molecule

PE. = =-43.5538x10"°J/atom
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16. (14.70)
OH ) OH
(i) NaNO,+ HCl/0-5°C Q Q
- (i) NaOH ]
’ N,CI™
(molar mass = 185) l
(P) OH
N=N
(Q)
18.5

Moles of P =—==0.1= moles of Q.
185

So, mass of (Q) =0.1 x 196 x 0.75=14.70 gm.

17.(169) AS® =S¢y, — (sgrap +2x Sy, ) =186.2—(6.0+2x130.6)=-81J/K
Now, AG°=AH°-T.AS°=-T.AS

univ

or, (=75x10) =300 (~81) =-300x AS = ASu, =169J/K

univ univ

18.(1) M*" + H,8==MS(S)+2H"
For ppt. of MS(s), Q <k,

H* K, K,
[Mz[q[gl 5K,
2 sp

or,

2
(H | 107 x15x107
or, <
0.04x0.1 6x107!

[H*lm =0.IM=Pl =10
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MATHEMATICS
SINGLE DIGIT INTEGER TYPE
613 a3 1”3
1.6) ¢t = r = r

C1-3a,+3a> & +(-a,) P +(101-r)
50
= fLtho, =1 o S0 =D (6 +191-,) =50

r=1
SlOl =S100 +t101 =50+1:51
Sum of digits=5+1=6

2(7) Let P(E))=a, P(E;)=band P(E;)=c
3a(1-b)(1-0)=(1-a)b(1-0)=9(1-a)(1-b)c=3(1-a)(1-b) (1 -c)

3a b 9¢ 1 3 1
= = :3 - a:—’b:_’c:_
l-a 1-b 1-c 2 4 4
1/2 3/4 1/4 2 31
Now, [3/4 1/4 1/2|=—p 1 2/=-2
64 32
1/4 1/2 3/4 1 2 3
a 9

(a+b+1)/6=7

3.7 f1(x)=3x"-3=3(x-1)(x+1)
fO)=-1 f(-1)=3

Where —2<x <-1, 0<x, <], 1<x3 <2

f(f(x)) =0 = f(x)=2x has I solution

f(x)=x, has 3 solutions and f(x)=x; has 3 solutions.

Number of solutions = 7

4.Q) a;=0Yi#janda;=(n-1 +i,i=

Sum of all the element of
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—(2n=1)(n=1Y +(2n=1)n=2n> =30 +3n-1=n> +(n-1)’

So, 7, = (=1)" [+ (n=1)" | = (1) = (<)) (n=1)* =V, =V,

102

102 102 ; len
= T = V-V )=V —Vy=(102 = A= 1= 2
nz:‘; ” nZ:l(n 1) =Viga =V =(102) 520200
- 2 L 2
50 I = j e gy = (—5+4)j D=4 oy
-4 0
L 2
I =—j S (i)
0
2/3 g(x_)z
Againlet [, = I e 3 dx
1/3
K (CEIS = Y
P e 2
2 =(__—jj. 3203 30 iy e dx——(—ll) ...... (ii)
3 3 0 0

I
Then I =1,+31, =1 +3(—?1J=11 -5, = I=0

s ) 213 9(x,2)
Ie(x+5) dx+3je 3 dx =0
—4 13

6.8) Given, |z+5|<4
= (x+5)+)2<l6 L (i)
Also, z(1+i)+z (1-i)>-10

= x—-y=>2=-5 . (i1)

From (i) and (ii) Locus of z is the shaded region in the diagram.

[ A .
h\ .\J’ o) - A
p
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| z+1] represents distance of ‘z’ from Q(—l, 0) Clearly ‘P’ is the required position ‘z” when |z +1] is

maximum.
2
=(-5-22,-22) = (PQ), =32+16\2
= a=32; b=16
= 32x2=4(16)*+32x16) = 8x*—16)* =32x16
2 2 2 2
4x16 32 g 32
2
Length of LR is 2b° 2X832 =38
a

ONE OR MORE THAN ONE CHOICE

7.(ACD)

Apply L hospital rule for both limits

4
by =—; /. =1
1 3 2

3€1 + 4€2 = 8
8.(ABCD)

Given x*+)?-2x-2y+1=0 ... (i)

y=mx . (i1)

Solving (1+m” ) > =2(m+1)x-+1=0

4m+l m2+1
LC =|x; —x,|N1+m® \/ ) l+m? = |5

(l+m2) I+m

2

8m

—2=i =  16m>+16=40m = 2m>—-5m+2=0 = m=2
1+m \/g

f( ) Area——xbasexhelght = 1 8m 1
1+m \/1+m

=  f(m=0 = m’=1/3

9.(ABD)
Graph is symmetrical about (4, 0)
= fA+x)=—fl4—-x) = fx)=—-f8-x)
Now let f{x) = 2020 then A8 —x) =— 2020
= £'(2020) + f'(=2020) =8

= Option 4 is correct and
2028 2028
I fx)dx——'[ f I f(x)dsz
-2020 -2020
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Also D=("(10))° +4/"(10)>0
£(=100)>0 = £'(10)>0

x> — f7(10) x — £7(10) = 0 has real roots
Option C is not correct

As f(4+x)=f"(4-x)
= f0)=/(2)=20

=
=

10.(AD)
Li:x=y=z
[, =ty z
1 - -1
Shortest distance = 1
V2
Equation of plane containing line L, and parallel to L,
y—z+1=0
1
Distance of origin from this plane = —
V2
11.(AD)
The vector equation of the line through P and parallel to Ais
r=(SP47]-2k)+e(30 -+ k)=(5+30)i+(T-1)]-(2-0)k ... (i

The vector equation of the line through Q and parallel to Bis

;=(—3ﬁ+3}+6£)+t(—35+2}+4£):—(3+3f)f+(3+2f)}+(6+4f)é ...... (i)

Let the third vector 27 +7 j — 5k intersects line (i) and (ii) in Z and M.

So, m(2§+7j —51€) — LM = PV of M= PV of L
=(=3-3t'=5-3t)i +(3+20' =T +1t) j+(6+4t' +2 1)k

Thus, —8—3¢t—3¢'=2m, —4+2t'+t=Tm, 8+4t'—t =—5m

Solving these we get

m=-1,t=-1,¢=-1

Thus, the PV of L is 2i +8 —3k and the PV of M is j+21€

n k (I—X)?)n
12.(D) Given [(1-x) (1 +x+x)]'= D a;x o
k=0 1-x
2 " k
l+x+x 1 X
= = a
(1—x)2 kZ::o g (1 —x)zk
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2 n k
1-x) +3x L
= ( ) > = Zak al >
- ] &0y
r n k
3x L X
= 1 = ay
C (1-x) kgo (1-x)°

Now 3a;,_; +a;, = 3(coeff of tk_1)+coeff of £*

:3.3/(*1 an71 +3k 'an — 3k{nck71+ an] :3k .l’H—le

NUMERICAL VALUE TYPE

13.(673)
Let the angles are x°, »°, z°
x+y+z=180; X, y,zel
Case-l All angles same 60,60,60 ..(1)
1,1,178
Case-1II : Two angles same 2,2,176 ¢ (88)
89,89,2

Case-III All the angles are different
(88+85+...4+)+(86+83....) =1335+1276 = 2611

1+88+2611=2700

Number of zeros will be 2700 + 2700 + [2700 } + [2700} =540+108+21+4 =673
5 52 125 625

10
10 (1+x+x3+x4)

14.(7) (1+x+—2+—3j = 30
X X X

. 30 . 3 4\l0
coefficient of X~ 1n (l+x+x +Xx )

=10C, 1°C, +1°C, ¢y + 19, ¢, +1°¢, 1°Cy = 1+ 1200 + 9450 + 1200

11851 _

Last digit of (1 1853) 7

15.(14) 9 +8+6+5+4=32
= Set P(4,B,C,D, E, F)=(2,3,4,5,6,8,9)
n(S)="Cs-5!
For total number of numbers divisible by 4, the digits in unit and tens place can be filled in

(3x2+2x2+1+1)ways
So, total number of numbers thus formed = 60 x 12 = 720
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. s
sin’ (X—) l(sinx—cos x)2 )
16.(0) 4)_2 ( x_E)
| 4

cos2x cos® x—sinZ x

tan(x——j 1 Etan(x_Zj
Given equation reduces to 3 42 (5) +1=0

tan(x—zj T
= 3 =1 = x=nn+z,nez

Which is not possible as cos2x # 0

0
17.42) I, = j e ¥ (sinx)" dx
0
0 0
[ ( - n—1 ) -x
sin” x( 0 +Insm xcosxe dx —O+nj sin” " xcosx)e "dx
0 0

= n[(sin”_1 X oS x)(—e_x)]: —nI {—sin” x+(n—1)sin""? x cos? x}(—e_x ) dx
0
= 0+nje_x {—sin” x+(n—=1)sin"2 x(1-sin? x)} dx
0

nIe {(n=Dsin" 2 x—nsin” x}dx = n(n-1)1, ,—n’I,
0

I, n(n-1)
ln—2 l’l2+1

We have, (1+n2)1n = n(n—l)ln_z then

18.(6) Lettanx=a,tany=b,tanz=c¢
Given system of equation is equal to

1 1 1
a+b+c=6——————
a b c
az+bz+c2=6—i2—i2—i2
a- b” ¢
a+b +c —6—%—%—L
a b c

For second equation we complete squares to get

1) 1) 1)
(a——j J{b——j J{c——} =0 => a=b=c=+%1
a b c

Now rearranging 3" equation and adding 3-time first equation, we get

a +b3+c3+i+ 13 +L3+3(a+l+b+l+c+lj:6+18
b> ¢ c

a3 a
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3 3 3
(a+lj +(b+lj +[c+lj =24
a b c

Thereforea=b=c=1

tan (x) . tan () . tan (z)
tan(y) tan(z) tan(x)

Hence, { + 3tan(x)tan(y)tan(z)} =6
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