Vidyamandir Classes

Solutions to JEE Advanced Home Practice Test -6 |JEE 2024 | Paper-2

PHYSICS
1.(6)  Apparent depth = 2R+ x
For refraction at curved surface
o (R N 2R+ xJ
Tl
v=—(R+x) = RH - ;R =“;e1
—(R+x) —(R+ +xJ -
Tl
= We should get: x* +36x-256=0 = x=6cm

2.(8) For rod to be in equilibrium

=1, )

L
Ty =pALgEcos 30°

6
1, =ij (1+1JA_d—yog(12—2y)cos30°=96p0Agcos30°
0 6/) sin30

Putting the values in equation (i), use get

4Py
3

3.3) Toreach point R from Q, the boat should be aimed at point R as seen from ground

V cosp=V, sina

2><i =4sina 200m
J5
sina. :L 200m
5
1
= tano = —
2
Al tanf3 !
SO =—
2
0=0+p

1-tanotanf3 3
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NA t
N
4.(1) M—A:+C—xNA; jd—A=jdt | €, LA .p
dt o C=AN, o
— mC_—}‘NA:_M; NA:E(I—e_M)
C A

Npg = no. of N, decayed =Ct—%(l—e_m)

-1 6
ati=t = Ny= G C0 € 000D 5y 10 L ox=1
A AL A A 37

5.(3) Let the body be displaced through an angle 6 about its mean position.
Net torque on the body at this position

1= —(2KaBacosO + mgasind)
= —(2Ka2 + mga)e
(where 0 is small, sin © = 0 and cos 0 = 1)
- (2Ka2 + mga)@
- M x (2(1)2 N M(Za)2

) T
Angular acceleration o = — =

12 3
2Ka’
o oo 2Ka+mga)
Sma
3
: 6 96 30
= w:\/(ZKa—-lz-mga): (6_K+3—gJ=\/—x—+ x104 =12rad/s; n=3
Sma /3 Sm  5Sa 5 6 5x5
€ (1-x) €y (X)
6.(5) Caip === Cg =k Od
e I-x
c=cair+cliq=70[l—x+kx]
v EEAY
chVZV;0[1+(k—1)x]
12
Izd_Qzﬁ[oﬂk—l)v]=500X8'85X10 [10x103]=5x10"4
d d 8.85x1073
7.(ACD) u=-30cm; v="?
f=-20cm; l+l:i = v=-60
vV ou
|m|:‘—z‘:|—2]=2; vox=\/§cos(tan_12)=1m/s=f
u

Voy =S sin(tan™' 2) =2m/s=+2]

v 2
R T = Vi =—4m/s=—4i
v

ox
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v n
i=m=—2:>v]y=—4=—4j; v,z,/v]zy+v12x=4\/§m/s

voy

Viio =(—55—6})m/s, speed = \/52 +6° =\/am/s

8.(AB) (A) M , =5kg.

4m/s 0.5m/s
— «
@ Skg 10kg
Deformation will take place until both of them achieve common velocity. F,, =0

P Momentum will be conserved.

P = Pf (till they achieve common velocity)

5x4-10x0.5=(5+10)V, CD
15

20-5=15V_; V.=—=1m/s
15

C

Impulse — Area of F —¢ graph.
For deformation.

IF-dtzAP- (of any particle.) —%xlSOxt=(5x1—20-)

l><150><t:15; t:£=0.2sec
2 10

o Impulse of Reformation  Area fromt =0.20to t=0.30sec

B =
®) Impulse of deformation  Area fromt=0 tot=0.20sec
1
—x(0.3—0.2)><150
= % ; e= 01 =0.5
2 %(0.2-0)x150 02
2
.. V2 _Vl
For final velocities; e=———— and muy + My, = myvy + myv,
)
5x4+10(=0.5)=5v; +10v,; 15=5v +10v,; 3=y +2v,
Uy —uy 4_(_05)
Solving both
—v; =0.5x4.
b 2vy =3 v, —v; =0.5%x4.5
3V2 =3+2.25

(1) 3v, =5.25; v, =175m/s
v =175-225=-05m/s
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2
9.(ACD) mvyy=mvy+ % ®

wl? .
= voyzvy+T ceea ()

evy=0y—v R (11]

Solving (i) and (ii) we can calculate the value of v and « for different cases.

For y=i and e=1, we get v="20 and (x)=3ﬁ

3 2 20

- 12

For y=i and e=1, we get v="20 and (x)=—V0

2 7 70

e
For v=0, we get yz\/;lé
mw/ 20
For mvy=mv+ , we get yz?
GM
10.(ABD) E = -~
2r
The drag force causes energy loss at the rate
oaGM GM
—Fy =avy =av?’= ( = J
r r
dr
_dE_ MMy _aGM
dt 22 r
2ot

Integrating, we get  =rpe ™ , where we have used r =ryat¢=0.

11.(ABC) — &1 —[ Eb j:V

47'580R1 47'580R2
+q1
|
1! R
Ri v 2
Also number of electrons emitted = i
e
12.(BCD) At t=l1s; V=2i+2j
~ ~ - A 6 2
a=2i+2j a,=a.v=—=m/s
9 t \/g
2 2 55
a,= a’ a,2 = m/s; R=— =220
J5 a. 2
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13.(750) W, + W+ W, =0
W, =W, +W,]

1

W, = nRTln[ﬁj =1750J
Z

nRT BN
Wy=-FR(V,-V)=———=V,-W)=-nRT Lo
(VZ_I/I) ........
25
=l><?>< 300 =-2500J Wei=75017
2(v
2/5 =)
l l
MMV AN
T Rl iz Rl
v R,
l‘ ANV MM
Rl R]
2v/5
2v/5 v/5 2v/25 R,
= + = —=1.6
Rl R2 Rl R2
c 10.0+£0.1
15.(5 = 5.0+£0.)6=(10.0£0.1)6—(10.0£0.1
) c—-90 5.0zx0.1 ( Jo=( Jo = )s

+ +19
=  (10.0£0.1)s=(5.0£02)c = =0 100201 10.0£1% ) 50

s 5.0%02  5.0+4%
16.(336) When reservoir is lowered by x, let the level of water fall by y

v Ty 6x
X—== X=— = =
6 6 YT
For x=21cm,y, =18 cm
For x=21+49=70 cm; y, =60 cm
&+€=18
4
3A
—+e=060 (i
1 (ii)
(i1) - (i) gives
%:42:>x:g4cm:o,g4m SV =2f =0.84x400 =336 ms™"

(RIL) _

17.(0.69) Rate of increase of energy in inductor is maximum when e~

18.2) 12=k(45-15) = k=04
Rate of loss of heat =k(20—-15)=2W
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CHEMISTRY

1.(13) For element X, the maximum difference in L.E is in between IE; and IE, ; hence, after removal of 3" electron

element must have achieve Noble gas configuration. So, it belongs to group 13.

2.2) KO, and O, are paramagnetic in nature have 1 and 2 unpaired e respectively.

Electronic configuration of O, (more than 14e ") is:

*

T, 2T, 1
* * 2px 2px
(e} (e} (e) (e} (e}
1S2 ) 1S2 ) 2S2 s 2s2 5 szZ n s Tc*
2py 2py1
3.(6) The balanced equation is
nf=3
3 | -1 -1 ‘l'+6 +7 -2
| ' 7
nf=24 nf=2

nf=27 nf=2

KOH,A —  Alkali+H -
42)  MnO, — 2555 MnO;” —2RHR0 5 MnOj
Pyrolusite green melt green solution

3K,MnO, + 2H,0+==2KMnO,+MnO,  +4KOH
purple black

2KMnO, —2€ 5 K,MnO,+MnO,+ O,
green black
Oxidation number of Mn in K,MnO, is +6

Oxidation number of Mn in MnO, is +4
Difference = 2

5.(0) At pH =8, the charge on the respective groups will be:
pK, 9.82 3.86 10.07 10.53 2.18
Charge +1 -1 0 +1 -1
Net charge =0

20-12 4

6.(5) C9H120 has DBE =

CyH;,0 must have a benzene ring.

Given
COCl COOH
AlCI
@ n COC12 3 @ Steam @
H,0
(B)
- A does react with Na, hence must have a phenolic or alcoholic group or carboxylic group.
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- A gives positive iodoform test, hence must have ketone or —CH— CHj5 group

|
OH

Since it gives the Lucas test in 5 min.
- Hence, a must be a secondary alcohol.

CH,— CH - CH, COOH
| KMnO,
OH KOH, A

(A) (B)

Red P @ CH,CH,CH;
HI ()

CH,

CH2 - CH-OH CHzCOO Na
1,/NaOH
— >
—CHI,

Molecular weight of C = 120 g/mol
X

X =120 YR
7.(CD) Compound EAN

Ni(CO), 36

[Fe(CO)s] 36

[Fe(NH;),1** 36

[Fe(H,0)s NOT** 37 (NO" is ligand)

[Mn(CO),] 37

[Ti(CO)4] 34

[Mn(C,0,); T~ 34

[Cr(OX); ]~ 33

8.(BD) For figure 1, rate of formation of B is higher than rate of formation of C.
For figure 2, rate of formation of C is greater than rate of formation of B, hence k, >k;

9.(AC) Oxygen liberated at anode which is made up of graphite, corrodes the anode forming CO and CO,.

Surface becomes rough and radiation loss of heat is also prevented.

10.(ACD)
O
I
(A) Structure of H3PO, is  / P\
HO (|)H OH

(B) Electronic configuration of Zn is [ Ar] 319442
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© B,H¢ has two 3C—2e  bond and four 2C —2e bonds

(D) Stability of Pb?* > Pb*" while Sn*" >Sn?" hence Pb*" is an O.A. and Sn’" is a R.A.
11.(ABD)

(A) Electron withdrawing group favours nucleophilic addition

(B) Good leaving group favours acyl Sy 2 reaction

© Smaller acids are more reactive

D) Smaller alkyl groups in ester favours hydrolysis
12.(BCD)

@ Br,/hv @ AgNO,(Q) @ H,,Pd/C @ CHC13 @

(i) KMnO,/KOH/A

A
0" gCN(V)

COOH CONH, CH,NH,
_UNHy _ LiAmH,
2) A
T

13.(3) Equivalence point 1 of H,S is at (0.1x40) =0.08xV;
V; =50ml
At equivalence point 2 of H,S
0.1x2x40=0.08xV,
V, =100ml
At 40 ml
H,S + NaOH—— NaHS+H,0

4m mol 3.2m mol

0.8m mol — 3.2m mol

)
H=7+log=—=17.6
P £0.8

H,S + NaOH —— NaHS + H,0
At 50 ml 4mmol  4m mol
— — 4m mol
_PKy +PK,, 74142
= 5 =
ApH =10.6-7.6=3

=10.6
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14.8) AT; = 0°C —(—6°C) = 6°C
AT; =iK;m
i=1
X
62x4
X =800g =8x10°g
Y=38

6=1x1.86x

15.22) Atnode w3, =0

16.(13.94)

Molecular mass of X = 168g/mol

16.
Moles of X = 16.8g = 0.1 mole

168g

Br
Bry/hv O O CH,C=CMgBr
—_— ﬁ
C-CH,
= 4

H,/Lindlar
4—
Catalyst

Molar mass of Y = 208 g/mol
Expected moles of Y = 0.1 mole (100% yield)
Yield of Y = 0.067 moles

W, =0.067x208 =13.936 ~ 13.94

17.46.08) H, + 1, —— 2HI

i= 10 10 0 (Consider 10 =n)
400R  400R 400R

f: n=x n—x 2x
(2x/10)*

)
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= 2% =3 = 2x=3n-3x
(n—x)
3n 3| 120 36
5 5400 200
36
S W =21 —— [[128]1=46.08
HI [200}[ ]

18.(1.9) FeS is much more soluble than HgS in acidic medium. We want H' large enough to prevent FeS to

precipitate but HgS to:
[H'P’[S*] e
=————=; K. (FeS)=[Fe™][S
"= HLS] sp(FeS) =[Fe”"][S7"]
Ka _ 10—21 _ [H+]2
Ky 6x107"7  [H,S][Fe*']
-2 -1 -2 —4
10 X106 A0 10 ) 667x107,[H" ]=1.291x1072
pH=2-logl1.291

[H'] =
=2-0.1=1.9
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MATHEMATICS

1.(1) 2arg(z"?) =arg(z? + =)

= 1/3

2By —arg(2* + ') = arg(z® + ") —arg(z*?) =0

= arg(z

2, =1/3 —
z-+zz 4/3 z
= arg[TJ—O = arg(z +ZIT =0

= 23 4 ) =z 4 El% (because arg(z)=0=>z = E)
— ZI3(55 47y = J3(Z55 4 gy = T3S L A3 L A | 40
- |23 2P T3 o PR LB o B 2P 2B o 2P = 0
N (23— 293y 1= 2 ) =0
43 =43

Since z is a non-real complex number, z#z,andso z*~ #z

Therefore, 1z?=1 = |z =1

2.(2) Let the co-ordinates of A and B be (a, 0) and (0, b) respectively, so that the equation to the variable circle

becomes x* + y> —ax—by =0

B(0, b)

0 Ala, 0)

The equation for S is x* + y* —ax—by =0
Note that since LZAOB = g s

AB is a diameter of the circle
We have a” +b* =162 ... (1)

. . . . h
Let the foot of perpendicular P have the co-ordinates (h, k). Since OP L AB, we obtain m ; = —

Equation ofaB:2+2 1=0 ()
a b
. h
Also, Equation of AB:y—kz—z(x—h) .......... 3)
(2) & (3)
2 2 2 2
A L S — (2+32) =16(my)’ = 1 =16

h k

VMC |JEE-2024 | Paper -2 11 Solutions |JEE Advanced - Home Practice Test -6



Vidyamandir Classes

F
+3 *—0
oo 1, .o [k-1]
3.(5) o ol ° o (Graph-A)
; I ———0 { E I >
-2 -1 0 12 3 4 5 X
-1

41;0 [5_-‘1]

(Graph-B)

31 o——=e
24 o—=e *——0
1+ o—e *—0

Now add the graphs of A and B point by point:
AV

6+

h
|
T

-2
|
T

o o
whd T
N

Lh ==

6 X

We see that the value of (graph 4 + graph B) is 4 for the following values of x:

x:(0, 1], {2, 3, 4}, [5, 6).

Hence, D=R-{(0, 1], 2, 3, 4, [5, 6)}. We see that there are 5 integers which do not lie in the domain of the
given function, namely 1, 2, 3, 4, 5. Therefore, the correct answer is 5
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4.3)

5.(1)

6.3)

7.(AC)

n—r+l
k=1

The general, rth term in the series is ¢, = (r + 2)(2 k) which equals (7 +2)-

(n—r+1)2(n—r+2).Thus’

S o r+2)m-r+)(n-r+2)
2L

r=1

4 4
n

The highest degree term in this summation is 2—4 . Thus, the limit is 7—3 x—=3.
n

Firstly, note that to calculate the total number of matrices in the sample space, we may place the three 1’s in
any of the 9 entries of M and the remaining 6 entries would be all 0.

Hence, total number of matrices M in the sample space is ° C;=84=L

For M to be non-singular, each row must have exactly one 1 and no two 1’s must be present on the same
. . e 1
column. This can be done in 6 ways. Hence, probability is 8% 11 =t=14

For trace (M) = 0, 0’s are present on the principal diagonal. Hence, 1’s can be placed on any of the 6 remaining

. e A
entries. Hence, probability is % = s=5 7 —-s=1
(EM)" =201
Take transpose on both sides

EM =20 .. (1)

(E+M) =17(E-M)"
ET+M" =17(E" - M)
16E" =18M"

Take transpose on both sides

l6E=18M ... 2)
From Equations (1) and (2), we get

3410 410

I, M=+
2 3

E=+ 1

2
E2+M2=71—851 G+ bh=T43 = a+b—T40=3

Both the lines have been specified in non-parametric form, which we can easily convert to parametric form:

Fxd=bxd =7=b+Ai  where LeR

Fxb=dxb =>F=d+\b  where \'eR

If these two lines intersect, then we must have some values of A, L', say A, and A, such that
b+hgd=ad+Mpb

=3 A=1)b+ (kg —1d@=0

Since @ and b are non-collinear, we must have A, =, =1. The position vector of the point of intersection P

can now be evaluated by substituting A, or A in the corresponding equation:

P=b+d=a+b =  P=3i+)-k
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8.(AC) The ellipse and the hyperbola will intersect in four points, and it can be easily deduced that the coordinates of
1

3
t— y=t—
V10 J5

If the four points are represented by (x;, y,), i =1, 2, 3, 4, we conclude that

4 4
in = Zyl‘ =0
i=1 i=1

Now, if the variable line is represented by ax+ by +c =0, the (algebraic) length of the perpendicular p, from

these points will be x =

ax; +by; +c
\a* +b*

Ifipizo,wehave; aixi+bz4:yi+4C=0 = c=0

i=1 i=1 i=1

any one of the four points of intersection is p; =

Thus, the variable line always passes through (0, 0)

9.(ABC)
A point point on L, is £(0, 0, ¢) and a unit vector along L, is [i, = , while a point on
I+m
: . N
L,is P,=(0,0,—-c), and a unit vector along L, is [i, = : :
1+m

P(4,A,-2)
,‘.x‘:-n

Also,

PP= +2'+(A+c)
PP= A2+ +(A-c)
PO, =IRP-i|

PO, =|P,P-ii|

P]
(0,0,¢)

From the figure and accompanying observations, we can deduce that

If PO, = PQ, as given in the problem, we have PR> — RO} = PP} — B,O;

Using the values for these terms and simplifying, we will obtain

A=0,+ c(m+lj
\ m

The correct options are (A), (B) and (C)

10.(BD) Notice that we are required to find the intervals of increase of f'(x) and not f(x). Therefore, we need to first
determine f'(x) from f(x), and then check the sign of the derivative of f'(x) in different intervals, i.e., the
sign of f"(x). Observe that f(x) is continuous and differentiable at x =0 so that f'(x) is defined at x=0.

(I+ax)e™, x< 0}

Therefore, f'(x)=
1+2ax—3x2, x>0
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Notice again that f'(x) is also continuous and differentiable at x =0 so that f"(x) is also defined at x=0
(2+ax)ae™, x<0
"(x —
S 2a—6x, x>0
Interval(s) of strict increase for f'(x): f"(x) >0
= 2+ax>0 (if x<0) and 2a—6x>0 (if x>0)
= x>_—2(if x<0)and x<%(ifx>0) = _—2<x£0 and 0<x<< = _—2<x<£
a a

a
And f'(x) —is continuous at x =0

Therefore, f'(x) is strictly increasing on the interval (ﬁ,gj We see that L(a)=%+% which gives
a

a
L'(a)= l—% Thus L'(3) 1 so that '1 =9
3 4 9 L'3)
S/ (x)
2
11.(ABD) nmﬂz lim—X— = lim S (f) =8 and lim f(x)=0
x>0sin“x *»>»0smn“x *»>0 x x—0
2
and lim g(x) -2

x—0 xz X2 3
20 l——+. |=x|14+x+—+. .. |+x +x-2
21 2!

Stim—E o im 8
02 (—2+x+..) 0-2x
2
i 2 F(x)/x |
2
Hm(1+2f/(x))80) =0 87— - 5 =8
x—0 e
12.(CD) (1-x)" =Cy = Cyx + Cox* = Cyx® + ...+ (=1)"C, x"

Multiplying both sides by x" ',
= X" 1-x)" =Cy " = O + Cox™ — L+ (=D C, X (1)

Now again multiplying both sides of equation (1) with (1-x),

= A=) = (G X" = CX e+ (D) C X1 x)
Integrating both sides w.r.t. x from 0 to 1, we get
R.H.S=

1
j (Co" =x") =" =" )+ Gy (" = 2"*2).
0

! n+l n+2 ! n+2 n+3 !
¢ x X ‘C, X X
n+l n+2 n+2 n+3
0 0 0
__ G _ G n G,
nn+l) m+D(n+2) (n+2)(n+3)

1
1
...... = Io X"NA=x)"dx = I(l —x)" e x
0
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13.(89) Multiply both sides of the equality by cos1°. The general term on the left side can be manipulated as follows:
cosl® _cos((x+1)—x)°
cosx°sin(x +1)° ~ cosx° sin(x +1)°
Thus, on the left side we will be left with
= (tan45°+cot46°) + (tan 47°+cot48°) +...+ (tan133°+cot134°) = tan 45°=

= tan x°+cot(x +1)°

cos1®
= 1=—
sinn®

=sinn°=cosl® = n=89

2
14.(3) (f(xﬂl)——} =(f(x+a)’ —f(X+a)+—=f(X) (f ()

Using x — x + a in the given relation, we have

f(X+2a)———\/f(x+a) f((x+a))? =3 ——f(x)+(f(X)) =——‘——f(X)

Since f(x)e [0, %} , this implies that f(x+2a)= f(x). Thus, f(x) is periodic with period 2a.

15.(8) Substituting x — (A + (—A) —x) or x > —x, we have

A 2 A 2 A 2 X7

1= al dx=I al dx = = dx
.23 x! .23 —x’ .23 x!
S(Q+sin"x7)(1+e" ) S (A+sin“x)(1+e ) S 0+sin"x)(1+e )
A 2
= 2= I
k(1+sm x)

.. dt
Substituting x> =1, so that x>dx == , we have

2
t
[:l lj dt Z_I sec it
23 1+sin’¢ 1+2tan t

Substltutlng tant — y, we have

1 -1 B
= E(\Etan \Ey) 5

=%tan_1 J6

=g_£§1+2y2

16.(104)
a=52,b=51,c=1
P(2 aces are drawn in exactly n draws) = P (exactly 1 ace in n—1 draws)
P(second ace in nth draw)
“Scn_z.“clx e _A8H(n-D!(53-mt4 3
2C 53-n (n-2)1(50-n)!-52! 53-n
:(n—l)(53—n)(52—n)(51—n)-12X 1 :(n—52)(n—51)(n—1) 1
52-51-50-49 53—-n 13-17-50-49 k
a=52,b=51,c=1 and k=13-17-50-49 = a+b+c=104

(n—a)(n—>b)(n—c)

17.865) 4 >2/-1, 4, >2m+2, 43 >2n+3, 4, >2p
20-1+2m+2+2n+3+2p =50
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= 2042m+2n+2p=46 =>l+m+n+p=23,1,m,n, p=>1
U'+m'+n"+p' =19, I'm',n', p>0
Total number of ways of distribution = 22C3 = p=22
When 4, receiving not more than 14 marbles

I+m+n+p=23
11 1 1
11 1 8

U'+m'+n'+p' =12,I',m", n', p'>0
Number of ways of distribution when 4, receiving 14 or more marbles ="C,

Number of ways when A4, receiving not more than 14 marbles =**C; —'°C; =1085 = ¢ =1085

18.(191)
The number of solutions of x; +x, +...x, =n, under given conditions
= coefficient of x"in (x+ x> + x> +... )2 + X + .o )eenn. (xF +xF )
k(k+1)
= coefficient of x" in x4+ x+x? +.....) = coefficient of x" in x 2 (1-x)*
. - - . k(k+1
= coefficient of x"" in (1-x)* [Assuming (—)zr]

= coefficient of x" ™ in [1+*Cx+*"Cox? +.......]

k—1+n—r Cn_r — k—l-%—n—rcvk_1 where 7 = k(k + 1)

k(k+D) _1

Now, k—l+n—r=k—1+n E(2n—k2+k—2)

Hence, required number of solutions

="C,_,="C,_,where m =%[2n — i +k-2]
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