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PHYSICS

SECTION-1
1.(8CD) o cosf=_t_ -1
' 22 2

The path will be helical.

3 3
vV, = \/EVO % = EVO

v

60°
B 1 v
Vi = \/Zvo E =0

V2
R_M_\E Vo _ N3
2

B V2ay2B, 20f
T 2rm _ 2m \/En
gB a\/EBO aBy
poyxT = Yo N2m_ o
V2 aBy 0By
_B. R )
2.(AC) = é=B-A =nrt
2
e=2mrt: i:27tr t
R
o iag =22
mag R
For toppling,
Tmag = Mr
Ar’rit

>mgr;

2.4.2
sziszt=I4n M pdt =122
R2 24
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3.(BD) The lower network of 4-8-6-2-4 is a wheat stone bridge in balanced condition since 4x4=8x2. So,
we remove 6€2. Now, net resistance in series with battery is 6.
= Current through battery = 4A.

So, currents in the three branches, starting from the top are: 2A, %A, %A
2
= Ammeter reads — A
Voltmeter reading =24 —(1)(2) =22V
= Power supplied =24x4=96W = Dissipation in 3QQ = 2°x3=12W
SECTION-2
4.(A) Magnetic field B=1.5x1071T
Average intensity of the wave is given by
8 -10y2
I, _c B2 _ (3.0x10 )(1.5><710 ) W/m?
Mo 4t x10™
Hence, energy transported through the window
8 -10y2
E =1, xAxt = (3010 )(1'5X710 ) (0.20)x (45) = 4.8x107°]
Arx10”
I pola
5(8) = do=[E adx; =02 n2
B) I ¢ '[ZTEX ¢ 27
Due to switching off the current, a clockwise J
current ‘i’ will be induced. I
i _% . uoaﬁl’IZﬂ X i l
Rdt 2nR dt " 1
Now, force acting on loop is dx z I
F=R-F, =ia(B-By) —

_ja| Mol __bol
2ma  2n(2a)

i 2
F:lvloll _ Mol uoa£n2ﬂ; det:“Oaf”ZP |
4n 4n 2nR - dt 8t°R
2 2 2
8n°R 2 16m2Rm
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6(A) F=eE; a=">
mSO
d=Lat?
2
_ eot? t 2mdeg
2me ce
R=ut; {R:u 2m80d}
ce
7.(B) Motional emf will be induced along in the tangential direction and will get added up for the entire
circumference.
E=Blv=B(2nr)v; i=—
SECTION-3
8.(B)
(A) Sphere of radius R.
_ QTotaI _ ﬁ . :3QTotaI _ ﬁ
47’[80R2 380 1 87580R 280
(b) Conducting shell
2
_ Qrota _PR. _ _ Qrotal _pR”
" 4megR2 3eg Wi T dmegR  3eg
(©) Insulating shell of inner and outer radii ; and R
4np( 7R ). _ Crota
Qrotal = , 2=
3\ 8 47580R 2480
Charge enclosed inside spherical Gaussian surface of radius x.
3 3
q(x) _ﬂ( R—j = E(x) = [xs - R—j
8 3X €p 8
2
Vgurtace = Qrotal _ 7pR
SUME  4megR 24,
R 3 2 2 2
Veentre =Vsurface + I g KFS—R—jdX = PR PR = 3pR
R/2 3X €g 8 2480 1280 880
fpr ., 3 _ Qrotar
@  Qrow =[ ' (4nr®)dr =prR’®; otal
9 ~ 4mgyR? 480
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q(x) =pnx® = E(x) - X
480

pR? +pR2 _ 3pR?
480 880 880

R
Vcentre =Vsurface +I E(X)dX =
0

Ccv 2
) Q=" Q =3CV
(c) Q =CV; Qs =2CV
N AN
@ o= a=eo(Y)=S
10.(D) (1)
i, leads i, by 74°
_3 .
tan¢_4, ¢=37
(1
iy leads iz_ by 106°
_4 45y
tan<|>—3 ; ¢=53
(1)
iy leads iz_ by 90°
tangp=1; ¢p=45°
(V)
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11.(A) For aloop placed in uniform magnetic field,

1.(3)

2.(7)

3.2)

i, leads i, by 90°
tanp=1; ¢p=45°

F=0: T=mxB

SECTION-4

Minimum separation will be when both the particles will have a common speed.

Pi = Pt
. Vo

= MV = (M+2m)v; v=3
Also, Ki +Ui = Kf +Uf

2 2 2
lmv§=13mVO +ki; rz—?’kq2
2 2 9 r mvg

2n(5a)

_ R ~ 4 . 3 _~
B =Byj + Bzk =—Bj+=Bk
Y) 5 ] 5

B 2 ~ ].lo' 2 ~
=—(4)1+3K) =——(4)+3k
5( J+3K) Orca( J+3K)

d  gAV?

5
p+q=7
Q¥ _Qd |, _Q%sd
'T2C 2g,A° T 2,A
2
d goA
Wext =Us _uiZSO_A :( ?j v
N =2
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202, _kel2

4.2 Ea= ;
r3 r z

tan¢ = 1 ; tan o =tan(45+¢) , !
i PINZ . X

L3 p LS !

X+y_1+tan¢_l+§_2 T 6{ \ x+)
x l-tng g 171 | |pz.
22 INEe |
q >
y < b e >

1+; =3; y=2X

5.(4) From the graph,
B 4 ; 0<t<1
T |-4t+4 ;) 1<t<2

j(4) dt+j( 4t +4)2dt 16+@
= Vims = ! 2 0 _4\/7

6.(7)  Seeing plane of symmetry AGEB, circuit can be redrawn like this
G F

A B

Solve to get Rpg = ?
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CHEMISTRY
SECTION -1
1.(ABCD)
COOH
1. conc. HoSOy, A
2. KMNnO4/OH~
A CH,-C-CH 4 —>
) 3 || 3 3 H0"
HOOC COOH
0 2
)J\/3\/ CHO Ofa ° 1
B AN —'Q—>©—>Pho
6 4 2 4 6
OH
CHO NHg,H*
(© OHC N
NH ~NH N
OH OH
Hs (1) CrO,Cl,, CS CHO
2.(BC) (A 22,29
(BC) (A) s
OH
(1) CHCI3, OH™(aq)
(B) © (2) Zn—Hg/HCI 7 ©/
OH
NO,
©) © dilute HNO3
R
NH,
(1) NaNO,+HCI, 0°C
CH,
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3.(ABD)

Positively charged sols Negatively charged sols

Hydrated metallic oxides, e.g., Al,O3-xH,0, | Metals e.g., copper, silver, gold sols.
CI‘O3 -xH 20 and F6203 . XHzo, etc.
Basic dye stuffs, e.g., methylene blue sol. Metallic sulphides, e.g., As,S;, Sh,S;3, CdS
sols.

Acid dye stuffs, e.g., eosin, congo red sols.

Sols of starch, gum, gelatin, clay, charcoal,
etc.

As gelatin is negatively charged thus it can’t prevent flocculation of positively charged hydrated metal
oxides sols.

SECTION-2

4.(C) (1) — 3D hcp, coordination number = 12, number of spheres containing their 100% volume is zero.
(I1) — ccp, coordination number = 12

4R\2 4RA3

Gap between identical layers (say A) is ——=— for (I) and —=— for (l1).
B 2
5(D) =n= Cxﬂxlooo
mg

Where C = concentration in g/cc.

Slope = ﬂ><1OOO

Mg
Mg = RT <1000 — 0.0821x 293)(31000 _ 517510°
Slope 4.65x10™
6.(C) % = ki[A]; —k5[B]; = Netr.o.f.of B
% =k,[B];=r.0.fof C

As  K[A]r —ka[B]; = 9k, [Bl;
Ke[Al =10k, [B]

_ k [Al _@
[B]t_k_zﬁ_ 5
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7.(B) AG°= _nFEEeII = \N(Max non PV)
AG® = —2F[+0.02+1.50] = —2F[L.52] = —3.04F

SECTION-3
8.(D)
Reaction from List-1 Reactant Correct match from List-11
(P) | Etard reaction © 3
N,CI™
(Q) | Gattermann reaction ©/ 4
(R) | Gattermann-Koch reaction © 5
(S) | Rosenmund reaction ©)1\ 2
9.(A)

OH

aq. NaOH
)\/ q )\/ (Single enantiomer of inverted configuration)
\)\/ aq NaOH

NaOH
)Y\ a2, )Y\ (A mixture of diastereomers)

(Single enantiomer with retention of configuration)

aq NaOH . .
(Racemic mixture)
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10.(B)
Cathode
Anode Product Product
(1) | CuSO,(aq) electrolysis using Pt electrodes 0,(9) Cu(s)
(2) | Dilute H,SO, electrolysis using Pt electrodes 0,(9) H,(9)
(3) | Electrolysis of conc. NaCl using Pt electrodes Cly(9) H,(9)
Electrolysis of NaCl(aq) using Hg cathode and Cl N
a—H
“) graphite anodes 2(9) g
Electrolysis of CH,COONa(aq) using Pt
) | EroetY COON@A) using P oy, _CHy (), CO) | Ha(0)
electrodes
11.(B) Relation between X and Y
X——>2‘2‘cx+4_2[3+Y Y is isotope of X
X—> goc +Y Y is isodiaphere to X
X—> _({B +VY Y is isobar to X
X—> ﬁB +Y Y is isobar to X
X—> +11P +Y Y is isotone to X
SECTION-4
1.(2)
+«—B
«N
o0

Following is the arrangement of atoms in solid graphite and BN(s).

Effective number of B atoms = 6x% +1x1=2
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. 1 1 , .
Effective number of N atoms = 6X6+3X§ = 2 .. Number of BN formula units = 2 per unit cell.

E 3k
NO, NO,
CH, COOH
2.(42) (i) KMnOy4, OH™, A SN
* (i) H30+ * *
O,N NO, O,N NO,
(A)
% %k
NO, O NH,
\ - NH,
NHs, A 2_ ()Bry,OH (aq), A
’ " % (i) Sn, HCI (- %
O,N NO, H,N NH,
(B) ©)
Mass percentage of N in compound C = 15x4x100 60100 _ 6000 _ =42.25
15><4+6><12+10><1 60+72+10 142
3.(3) 2N,0s —%> 2NO, + O,
=0 100 0 0
t =100 80 20 10
P _
As 2Kk= 2.303|0g10( N,05 )t =0
50 (Pnj00)t
2k = 2 303 (log;p5—log4)
k = ﬁ[o 70—0.60] = 2.303x10 3 min~t
O
Zn, Hg
P)
SOCl, AICI3 Zn, Hg
O HCI
R)
(T)
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5.(2)
ES ES
NO, NH, NC NC
Pt(s). H,0 g‘HClj. OH (aq) HCHO LtH-C—O"
Electrolysis A # conc. OH ™ * ) H
CHO CH, - OH o
OH OH 0
(P) Q (R)
I
NH, NH - C - CH,
CH4COCI
OH OH
P) (Paracetamol)
6.(1) E°forreactionl = E} -E° 4, =120
~Cl/CI”  CIO"/=Cl,
2 2
E° 1 =135-1.20 = 0.15volt
CIO™/=Cl,
2
Now as E’ +E; =2 Using the reaction sequence:
CIO_/%CIZ %uz/cr clo/cl [Using . :
CIO"—— =Cl,—— CI7]
= _ 0154139 _ 4 7500lt 2
clo-/cr o
E®forreaction2 =E_, _ .~ —EacetonesPropan-2-0l = Eyo- /o —(-0.25)
= ECIO‘/CI_ +0.25 =1volt
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MATHEMATICS

SECTION -1
1.(ABD)
f (0) =max{1+sin0,1,1-cos0} =1
g(0)=max{1,|0-1|}=1
f (1) = max{1+sin1,1,1—cosl} =1+sinl
g(f(0) )=g =max{L,|1-1|} =1
f(g(0))=f(1)=1+sin1
g(f(2) ):g (1+sin1) =max{1,| 1+sin1-1[} =1
2.(ABC)
Since, lim g(x)= lim g(x)=1and g(1)=
x—1" x—1+
So, g (X) is not continuous at x = 1 but lim g(x)exists.
Xx—1
We have lim f(x)=Ilimf(1-h)=lim[1-h]=0
Xx—1~ h—1 x—1
and lim f(x)=lim f(1+h)=lim[1+h]=1
x—1t h—0 h—0
So, Iimlf (x) =0 does not exist hence f (x) is not continuous at x = 1
X—

We have gof (x)=g(f(x))=g([x])=0,v xeR

So, gof is continuous for all x.

We have fog(x)= f(g(x)):

{f(o), xeZ {o, xeZ

f(xz), xeR-Z [xz] XxeR-Z

Which is clearly not continuous

1
3.(AB) f(x)=¢e +je f (t)dt =e* +ke* where k = jf(t)dt
0

k=

O'—.l—‘

(e + ket )dt:e+ke—1—k

D
|_\

z—
I
N
|
9

X
,thus f(x)=e (1+;—ij=ze -
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Obviously, f(0)= ﬁ <0

X

<0 for V xeR

Also,  (x)= 219 _

Hence, f (X) is a decreasing function.

1 1 ex
Also If(x)dx:j dx
5 o2—e
1
X —
e
—e —e
SECTION-2
2m

n
+0) mzzltan : 1+(m2+ m +1)- (m2 -m +1)

3 n?+n
= Y (tan™ (m* +m+1)—tan~H(m? —m+D) =tan~(n* +n+)—tan (1) =tan”* L ‘zj

me1 2+n+n
T | ’ 1 o o s © 5 3t (m
5(C) y=(SIN"T"X)°+| ——sin""Xx|; Lett=sin""x ; ——<t<—; y=t°+——-t°——1t| ——t
2 2 2 8 2
3, 3n? 3 , 3n T
y=—=t"——1t+—; y=3nt—=0 = t=—
2 4 4
yis i T T 3 T T T T 3 7
Att=—y=|—| +|———| =—; att=——y=|—| +| —+—| =10 ——=—
4 4 2 4 32 2 2 2 2 8 8
o . e e
At t=—;y=— - min. value =— ; max. value = ——
8 32
6.(D) Let two observations ae x and y.
X_5+7+10+12+14+15+x+y
8
10:% = x+y=17 )

2 2
var (x) :13.5:(25+49+100+144+196+ 225+x%+y J_(loz)

8

=  x?+y?=169 )

Code A | 2024 14 JEE Advanced -1 | Paper -1



Vidyamandir Classes: Innovating For Your Success

7.(D)

8.(A)

9.(D)

From (i) and (ii) (x, y) = (12, 5) or (5, 12)

Therefore, the absolute difference of the two observation = [12—5| or |5-12|=7

2 1
Area 4 I (e_x ——jdx =2-2(n2
5 2

¥y

(—(n2, 0) <O ((n2, 0) "
(0, -1/2)

[A-R] [B-S] [C-P] [D-Q]

[X]+{x} +[y]+{z} =127 ()
[x]+{y}+[z]+{z} =4 - (i)
{}[]{}[]2 ... iii)

Adding (i), (ii) and (iii),

= [X]+{d+[y]+{y}+[2]+{z} =04

SECTION-3

=

= {y)- 07[] {x=03,[y]=5

X|=7,{z}=0

[A-S][B-Q] [C-P] [D-R]

[
{
{
[

dx

y)+[2]=-33,{x} +[y]=5.3,[x]+{z} = 7.4

(A)

42
Let 1+—2—t

(B) X+2==

(C) de :I

J.(xz +1)\/x2 +2 _I(1+l)j\/1+22

Code A | 2024 15
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1-JIx _1-x
Lrdx  Ax
10.(B) [A-R] [B-Q] [C-S] [D-P]
(A)  Let sinx=t = cosxdx=dt

£(1+t;j(tz+t) zg(til_tizjdt:[m(lﬁ)_m(uz)]t

(D)

417/4 /4
(B) j | cos x| dx = 10_[|cosdx|dx+ _[ cos x dx
0 0 0

/2 /4
{J cos xdx — j cos xdx |+ _|' cos X dx

0 /2 | o
12 0 12
(®) .[ [X] dx+I [x]dx + I ﬁn(“x dx = I —ldx+.[0dx=—E
1-x 2
-1/2 0 -1/2 -2 0
/2 7/2 -
D) I:j 2:/cos @ d@zj 24/siné 40
3(\/cose+\/sin6’) 0 3( sin6?+\/cos¢9)
/2
= 2|=J'3d0=-z = 1=Z
5 3 3 6
11.(C) [A-P,Q,R, S] [B-R] [C-P] [D-P]
1
@ f(x)=—7F 1
5 +— 42
(x-1)° x-1
(x-1* (=1 —(x=1)’

14 x—1—2(x—1)2 2% —Bx+2 (x—2)(2x-1)
So, P, Q, R, S are correct
®)  f(x)=sgn x(l—xz)
So, R is correct as it is discontinuous at X =0, +1

So, R is correct

f(x)
(C) lim —~existsand f (0) =0
x—>0 X
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(D)

1.(7) Let

=

=

= f (x) is continuous at x = 0
So, P is correct

sgn x
f(x)= lim x+—"_=x
(x)= lim 1

1+—
n

So, P is correct

SECTION-4
2X+y=3X—y = 2y=X = yzg

X
Put y=—
y 2

2
f(x)+ f(g)jﬁiz f(gj 2x% +1
2 2 2

2

X
f =1-—
(=1-%

f (4) =—7

2.(8) Since RHS is finite quantity

At X —1, Numerator must be = 0

0+b+4=0
b=-+4
asin(x—1)—4cos(x-1)+4
Then lim ( ) ( )+ =2
x—1 (XZ _l)
. asinh+4(1-cosh
Put Xx=1+h, Then lim ( )=—2
h—0 h(2+h)
sinh 1-cosh
a h +4 H
= lim =2
h—0 2+h
a(l
- ( )+O:_2
2
= a=-4
= |a+b|=8
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3.(8)

f(x) = lim

f (x+h)—f(x)

£(x)+ f (h)+2xh(x+h)_é_(f (x)+ 1 (O)_éj

h

1
_ f(h)-= _
(-1, T3 -1
6h h—0 2h h—0 2h
_FO_2 fr(o)_f
2 3
f'(x)==+2x
f()=2+2x0 25 5 f(0)=at
3 3
3
_2x +ﬂx+1 = f(2)=§
3 3 3
Therefore, the value of [ f (2)] = {E} =8
3
4.(5) We have (gof )(x)=x
=N g'(f(x))f'(x)=1
when f(x):—g = x=1
7
—|f'(1)=1
- (-2 )r
Hence '(—Zj— 1 1
976)” f'(1) 5
5.(3) WY Llodgo_lag-Z
dx X 2 4
Also the pointPforQ:% is (2, 1)
. . 1
Equation of tangent is y—1:—§(x—2)
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or X+2y—-4=0 ()]

This meets the curve whose Cartesian equation on eliminating € by sec’ @ —tan’ =1 is

yl=—" (i)

Solving (i) and (ii), we get :
1
=1 —=
y 2

x=25

Hence P is (2, 1) as given and Q is (5, —%)

_[45 3
R
6.3) f"(x)=4x
f'(x)=2x2+C

Given f'(-2)=1= C=-7
f'(x)=2x*~7
f(x):§x3—7x+c, f(-2)=0

O=—E+14+C = C=—§
3 3

f(x):gx3—7x—§=1(2x3—21x—26)
3 3 3

f(l):—15
Therefore, the value of [@} = ‘—% =3
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