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Solution to 2024-JEE Advanced Full Test-1 | Paper-1

PHYSICS
1.(3) Using conservation of energy %mvg = —GRI\/Im + % mv?2
GMm GMm 1 OGMm 1
—_—t—=—mv = =—mv
8R R 2 8R 2

\/9@|v| \/GM
V= =3
4R 4R

Using conservation of angular momentum

mvpd = mvR
[My_g[oMg . d_g
4R 4R R
2.(3) Vv=4/2gh
After collision
HI. l\‘
Before
e
r
1 V
v =5 W +Wy = Ak
2 2
—lk m+b _(Mg +2mgb=0—12mv’2
2 k Kk 2
1 mv?
—=k(9)+3mg=——
> (9)+3mg 2
v 2gh
15=—=—"- = h=3m
4 4

3.(1.80) As impulse exerted by wall is equal to change in momentum of the system.

X [k
Fao At =3m.V,, =3m.—,[—
av. cm 3 m

X 2n |k 1
= F.,=—+km==",—x<kmx—=1.8
& At 7 \m 100
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4.(0.27-0.28)
w
[ | ]
2 2 2
2Mg£+Mg(£j:l (2M)L—+&+M(£j w2
2 2) 2 3 12 2
%:1 g+i+g ML20)2
2 23 12 4
SgL _1(24+1+27) 2 2. 2 59
2 2 12 3L
After lower half breaks off
2 2,2
L12ML ) o omygh: =S5 5L _gagy
2| 3 6g 18

» =100 rad/s

6.(4)  Let atmospheric pressure be F.
Suppose the pressure inside the tube is 6P, (the maximum allowed), and the liquid comes out of the

hole at speed v.
Since the hole is very small, the velocity of the liquid inside the tube will be negligible

Applying Bernoulli’s theorem,

5
6P =P, +1pv2 S i =ﬂ/10XiO =10 m/s
2 p 10

Therefore, Quax =V x (area of cross-section of the hole)

= Qua =10)(4x107%) =4x10° m3/s
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7.(40)

8.(7.07)

9.(BD)

Ivdt =40cm = I2vdt =80cm

> 80 cm

»|
[ »l

»2y

. 40 cm .

£ =80cm—40cm =40cm

5m/s

2

2
S5mis R= v (5\/5) = 5\/§ =7.07
¥ N ay 52

_g

ay ﬁ

AB — beam of length L, hinged at A. Force at hinge is F , making an angle 6 with the beam. T is the
tension in the rope, making an angle 45° with the beam.

Taking moments of all forces, about A, \
500x0.5L +W x0.6L =T sin45°-L PR - O P 4SNB
: 1 0 E
W = (T sin 45°—250) X6 0.6 L——P(m L
' F ¥
W =W When T — T, . =1800N ‘1{_"_ SO0N T

W, = (1800x0.707 — 250) %

=(70.7 x18—250)x%= (1272.6—250)><% =1704N = 170.4 kg
If P is moved to O, (500+W)0.5L=1800><L
V2
3600
W = W—SOO =2045.2N = 204.5 kg [Increased from 170.4 kg to 204.5 kg].

For 60 kg load at mid point
g(50+60)0.5L=Tsin6-L

T =110x10x0.5x~/2 =550x1.414
T =778N

10.(AD) Taking potential energy at A =0, the speed of the body projected at A when it reaches C is Uy,

Lng? :lmulz+mg><2
2 2

u? =u?-49 =100-40=60

U, =~/60 = 24/15 ms™?

Let u, be the speed of combined mass 1 kg after collision.

U, =15 ms 1 =3.87 ms? m

u=10ms"'
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At P, 0=53°, let u; be the speed at P, then

2
. 5

2mgcosf— N = 2m-U3 4
R A

3
If it leaves the track, N =0

uz = gR0089:10x1><§:6
3 5

At C, Kinetic Energy of (2m) = EX 2m x u% = % J

Potential Energy of (2m)=2mxgx2=20J

total energy at C = Ec =Kinetic Energy + Potential Energy = 5—25 =27.5J

At P, Kinetic Energy of (2m) = %xlx u§ = g =3J
Potential Energy of (2m) =2mx g x(R+Rco0s0) :10(1+§] =16J

total energy at P =Ep =3+16=19J
Net work done on the body = Change in kinetic energy = K, —K; =3-7.5=-4.5]
(W-D-)Conservative + (W-D-)Nonconservative +other = (KZ o Kl)
W.D.)ne =Ko =K +V, =V [No W.D. by other forces]
= E2 - El
Here, W.D. by friction = Ep —E; =19-27.5=-8.5J
W.D. by the body against friction =8.5J

11.(BC) a gs'”e ( /aszl: (- ssind = h)

2 - o
For A 2mR2 —mk? = K _2 aA:gsm60 :3«/§g; ty =
3 R? 3 1.2 10
3
2 H o
ForB,szzzmk2 = kK _2 aBngm30 _°9
5 R?2 5 1.2 14
5
= @ tg >t
5¢
N 1mVA+Eng2 Ya Emvi
23 R
_ v : Sv =l = v = 2y
10 ° - 6 ~ 10 ° By A
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12.(AC) a, :Ecos(mt); ay = Esin(oat)
m m
Vy = isin(cot) ; Vy :L(l—cos(mt))
mm me
Speed v = Vg +V; :ESin(w—tj
mm 2
v=0 = ot =Nn or t= 2nm
2
2n
[}
Distance in (0—t) = J vdt :8—F2
0 mm
Fxo 4F

8
Average speed = 5 =
Mo x2t  TMo

X=L2(1—Cos(oot)); yzﬂ—izsin(mt)
mo mo  mo

1
13.(AC) |W, |=|Wg | +5 kx3

. . ) 1
AQ =change in internal energies of gases on the two sides +— kxg

Mo Ped
PA
PL = PR +k% K\‘o
14.(ABCD)
Finally velocity of the cart and the block will be same
Vv
mv=(m+32m)v = Vi =—
( Vs =33

Velocity of the block w.r.t cart after five collision :3:/—2 (left)

Vv 33mv
So, m(—§+vc)+32m(vc):mv ; 33mv; =
V, -V (twowards right)
3
So after five collisions velocity of block w.r.t ground :—3\/—2+l:0time in five collisions

d 2d 4d 8d 16d 31d
—t—t—t—F =—
vV V VvV v VvV v
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15.(B)

16.(A)

17.(A)

50g

Q) % =constant a o X
dt
2
(m dL = 2v_dv =constant = a = constant
dx dx
(11 a=constant
(1v) d—\; = constant = ﬂ oct
dt
In equilibrium
= T=200 = 3I=W+100 = W =500
For man
N 400
T N =100
500
If N=500
Platform Man
T 2T
[ 10 Ta
N =500
100
T —-600=10a; T =50a
—  15a=600 ; a=40 m/s’
2T =50x40 =2000N
= If string is let go:
a= w =5 m/s?
80
500— N =5x%x50
N = 250 Newton
Vy=2xgx8=4/10m/s

V, 4
V, =-3 =210
273 3

Applying Bernoulli’s between pts 2 & 3

1 (4 2 1 2
P +§px(§x\/ﬁlﬁ) =R +§p><(4\/m)

2
P,-P :%px(4\/]3) xgzloooleOxg: 71111 Pa

Rottom — Py = px g x5=50000Pa
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18.(B) () Process is isobaric
5 7
So C,=—R,C, =—R
VT TP
7 5
AQ =—RT,, AU = =RT,
Q > RTo 5o
AW =RT,
P . .
(m T = constant, isochoric process
3
C=C,=—R
Y2
3
AQ =AU = 5 RT,
AW =0
R
I C,=—=2R
(i Y 15-1
2 P
VT =constant; PV “ =constant; — =constant
P2
vit® o &V
dT dT T
POV _ PV_ pocc R-R
ndT nT
AQ =RTy, AU =2RTj; AW =-RT,
2 3 R
(av) v=1+ 2-7 C, 3 2R
—-1
2
2 p?
PT =constant; PV =constant; — =constant
p
AU =2RT,; AW =2RT,; AQ=4RT,
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CHEMISTRY
1.(448) Given, V =4L, T = 273K, P = 2.8atm, n = 0.4mole
PV =nRT
(2.8)4 = n(0.0821)273
= Ntotas = 0.5Mole = Nynown = 0-1mole
n' . rNZ _ 0.4/10 _ I\/Ianknown

oC —

t 1 runknown B 0.1/10 - MN2

leffusion

0
(4722 = Momn MGy, = 2816 = 448g mol

2.(74.80) C(s)+2H(9) ——> CHy (9)
AH =—-393.5—285.8x 2 +890.3 =—74.8 k]/ mol

So, heat of formation (magnitude) = 74.8 kJ/mole.
3.(80) Eg.of Fe=Eq. of H,

W3-80, w=9%0 g o pe - 8296, 100

56 2 3 3 140

4.(11.40) Eq. of HNOsused = Eq. of NaOH used.

Maximum 0.2 equivalent of both can be neutralized
Heat evolved = 57x0.2=11.4kJ

5.(L1) FRF NN M w /\<\ /\)\

(Pair of enantiomer)

80

(Pair of enantiomer)

SN e X X

6.(8.30) Sodium bicarbonate is a salt of amphoteric anion. Its pH is given by expression
oH = pKay ;pKaz _ 6.3+210.3

7.(37)Z2,=10,2,=9,Z,=18

(C of C = O and benzene ring are sp?

=8.3

Two lone pair on every O and one lone pair on every N)

*sp3carbon atom (in the given figure)

= 0
COsH

8.(6)  Electronic configuration of As, 1s%,2s?2p® 3s%,3p° 4s%,3d™ 4p®. Electrons of 3p haven=3and | = 1.
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9.(ABC)

Given, 0.01 M eachof Zn%", Mg®", Mn®" and 0.1 M H,S

For ppt. of MnS : Qsp > Kyp

[$>1>10% 510720 <[s?"]1<107%6
For ppt. of ZnS :
[$>71>10710 10716 <[s?71<107%0
For ppt. of MgS :
[ ]1>10710
H,S —— 2H" +[$?"]
_[HTPs™]

KalH2S] _

10—22

s =
T [HS] 5

(A)  When pH=1t03

[H*]1=102to107!

So, [$*]1=10%to107%6 =
(B)  When pH >3

[H*]<1073

So, [82_] >107% =
(C)  When pH >6

[H*]<107®

So, [$*7]>10710

= Hence, MgS will get precipitated.

10.(BCD)
Number of e in a subshell
S=3,P=9,d=15,f=21

Noble gas configuration ns’np® i.e. 12 valance electrons.
Electronic configuration of X, molecule.

ols®, 6'1s*, 625°

G 25°, 7t2pi = 71:2p‘:',

chi, Tc*Zpi = Tt*2p§,

Bond order of X, is2 (1o bond and 1w bond)

[H'?  [H'P

Hence, MnS will get precipitated.

Hence, ZnS will get precipitated.
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11.(ABCD)
A reversible B Pext = 1atm C

(10atm, 300K) (5atm, 300K) (Latm, 300K)
(A) Wr = Wpg +Wge

=—-nRT/(n (%j — Peyt [ﬂ - ﬂj
2

= —1><2x300x€n2—1x1x2x300(%—%)
W5 = —900cal

P
B AS)._ =nR/(n| =L |=1x2x(n2
B)  (AS)g (sz x2x

(AS)AB =14 cal/K
© dG=Vdp-SdT  (SdT =0)

dG = Vdp
(sz (1)
AG =nRT/n| == |=1x2x300x(n| =
P 2
AG =—-420cal
(D) ASgyr = ~Qsystem
T
AU=gq+WwW = q=-w (AU =0)
Wiy _Pext AV

ASsurr = ? ; ASsurr =

1 1 1 1
ASgyrr = _PextnR(P_—Ej = —-1Ix1x 2(5-—%)
2 1

(ASgyr)gc =-16cal/K

12.(ABC) Relations given in options A, B and C are true using the equation of states under isothermal
and adiabatic conditions and the respective P — V diagrams.
13.(AB) 0,: ols*c*1s?62s° 6*2s* 62ps n2p; = n2ps n*2py = n*2py
So HOMO (highest occupied molecular orbital) is ©*2p, or n*2p,,
N, : 6152 6*1s? 625% 5*25? n2p)2( = Tc2p§, 52p§ n*Zp?( :n*2p3
So LUMO (lowest unoccupied molecular orbital) is ©*2p, or ©*2p,,
C,: 6152 6*1s° 625% 6*25° 7t2p>2( = n2p§
C, is stable as bond order is positive
- 2 %12 2 _xnd2 2 _ 2 2
C5 : ols"c*1s" 625" 6*2s" n2p; = n2py o2p;

C5 is stable due to positive value of bond order.
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14.(BCD) HCI + NaOH —— NaCl + H,0, so mixture can't acts as buffer because both are strong
electrolytes.

CH3;COONa + HCl —— CH3;COOH + NaCl, so mixture can be a buffer
NH,OH + HCl —— NH,CI + H,0, so mixture can be a buffer
NH,Cl+ NaOH —— NH,OH + NaCl, so mixture can be a buffer

15.(A) I-P; IS5 1HI-R;1IV-Q

n Rev. Cooling of ideal gas at constant volume: w=0
q=-ve
AU =—ve

(I1)  Rev. isothermal expansion of ideal gas W =-ve
gq=+ve
AU =0

(111)  Adiabatic is free expansion of ideal gas into vacuum w=0
q=0
AU =0

(1IV)  Rev. isothermal compression of an ideal gas. w = +ve
q=-ve
AU =0

16.(C) a:He<CH,4<SO,
vander Waal’s constant

Vi o6 o V. = He > CH, > SO,
VMo
(K.E.)per mole = gRT (KE) = He= CH4 = SOZ

Rate of diffusion o —

VMo

17.(A) In compound (1), Resonance effect is present and aromaticity is also present (cyclic + completely
conjugated + planar and 6z delocalized electrons.

In compound (1), + | effect is present because of methyl group, Hyperconjugation is present because
of a-hydrogen and resonance effect is also present.

In compound (lI1), Resonance effect is present and the compound is aromatic as it is cyclic,
completely conjugated and planar and have 6x delocalized electrons. — | effect is also present because
of Chlorine.

In compound (1V), Resonance effect is present and the compound is aromatic because it is cyclic,
completely conjugated and planar and a close loop of 6m delocalized electrons is present. But the
resonating structure with charged ring will be not aromatic.

18.(C) (P) Wurtz reaction
(Q) Allylic substitution followed by dehydrohalogenation
(R) Dehydration of alcohol in the presence of conc. H,SO, / A
(S) NH,-NH; (OH) " reduces ketone to alkane [Wolff-Kishner reaction]
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MATHEMATICS
1.(12) f(x)=x Now, Put x=c0s6, = vx? ~1=isin®
(x+\/E)lo+(x—\/E)m:(cose+isine)1o+(cose—isine)lo
=2¢0s(100) =2f;y(cos0) =2 fyq (X)
2.(056) (n? 1)3= n+1)°(n-1)°
(n+1) —(n—l) —6n°+2
6n? + 2 _1[(n+1)3—(n—1)3J

1 _1
2 (n+1)*(n-1)°

2

3n? +1

)

2 1)3
g ii(1_1), (i_i)+ 1 13, i_ij+
21\ 3#) (22 48) (@ 52) (48 )
=1(1+1)=3:> 16S =9
8) 16

3.(4.24) Since, z; =10+6i,2, =4+6i

-1 s . . .
and ( L ] = 2 represents locus of z is a circle shown as from the figure whose centre is (7, y) and
-1,

ZAOB=90°, = OD=6+3=9

*. Centre = (7, 9) and radius = —= = 32

z
Cc

> X

40 D (7.0 (10,0

= Equation of circle is |z — (7 +9i)| = OC = 3v/2
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4.(1210) Here, a+b=10c and c+d =10a
= (a—c)+(b—d)=10(c—a)

= (b—d)=11(c—a) ()
Since, c’ is the roots of x? —10ax—110=0
—  ¢?>-10ac-11b=0 ...(ii)

Similarly, ‘a’ is the root of
x> —10cx —11d =0

—  a’-10ca-11d =0 ...(iii)

On subtracting Eq. (iv) from Eq. (ii), we get
(cz—a2)=11(b—d) (i)
(c+a)(c—a)=11x11l(c—a) [from Eq. (i)]

= c+a=121
a+b+c+d=10c+10a
=10(c+a)=1210

5.(12) a=1+\/§’B=1—«/§
2 2
a4:a3 +a2

:2a2+a1 :3a1+2a0
28 =p(Ba+2)+q(3p+2)

28=(p+q)(g+2j+(p—q)[3£j

2
7
p—-g=0 and (p+q)><§=28
= p+g=8 = p=q=4
p+29=12
6.00) sin® xsin3x =sin®x(3sin x—4sin®x) =3sin* x —4sin® x =3(1—cos? x)? — 4(1—cos? x)*
=3(1+t" -2t7)-4(1-t°-3° +3t")  (wheret =cosx),Now  C+Cp+Cy+Cp =0

7.9) sin50c0s30=sin960 . cos760

SIn80+sin20 _sinl60+sin20 o a0 <in160. sin80 = 2sin80cos8o

2 2
= sin8(9=0:>9=0,£,ﬁ,3—71,4—7T or 0058(9:l
8 8 8 8 2
= e=£5_n7_n& .. 9solutions
24 24 24 24
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8.(0.22)LetS:E—§+g—E+ ...... o0
3 6 3 24
2 5(-1) 8(-1y 11(-1\°
Which can be expressedas: S=—+—| — |[+=| — | +—| — | +....© (D)
3 32 3\ 2 3\ 2

-1
Itis a AGP series with 1 = > Multiplying both sides by —%,we get:

1 2(4) 5(4}2 8(—1)3 y
——S=—| —|[+=| = | +=| = | +...... 0 1)
2 3L2) 302 3\ 2
3. 2 3(-1) 3(-1\ 3(-1)
Subtracting (ii) from (i), we have —S=—+—(—j+—(—] +—(—j +o 00
2- 3 3l2) 302 3\ 2
1
§szg—F—i+ ...... oo} = 25=2__2 o 351522
27 3 |2 22 2 3 9

9.(AC) - Tangents are _L r. so, they intersect on directrix.

Point of intersection = (2, 0) mid-point of (1, 1) & (4, 2) is (gg]

30

Slope of axis = é— =3

2.2
2

A(1,1)

S
(4.2)

Equation of directrix, y = —%(X— 2) = X+3y=2
AB is focal chord,

. . . 4+6-2 8
BS = (L, distance from B on directrix) = =
(L N N
] . . 1+3-2 2
AS =(_L, distance from A on directrix) = =—
(L N RN
So, focus divides AB in 1: 4 ratios. So S = (gg]
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10.(ABD) AAXE = ACYE
s0, ar (AAXE) =ar (ACYE) = A,

A
Y

B
ar(ABYC) =ar (ABEC)+A,

4A, =ar (ABEC)+A;

ar (ABEC)=3A, =ar (AABE) =ar (AAXB)+ar (AAXE)
= ar(AAXB)=2A,

ar (AABC) = 2ar (ABEC) = 6A,

= 2bB=aC+cA

= aB+cB=aC+cA

= a[B—C]=c[A-B]

So,r:E
a

(B) forr=d
(A Cjb b rb bc+réab
—_— .t -t =—
a c/)B ar C acr

_(a+n)(a+2r)+ rza(a+ r
- a(a+2r)r

B a®+3ar+2r’ +a’r® +ar’

a(a+2n)r

=2

= a®+3ar+2r2+a%r? +ar® = 2ar + 4ar? will not hold for all a and r.

cannotbeinH.Pifr=d

a b c
:>_,_,_
A B C
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2 g2 .2
©) A—B—C— are in HP = 2—2:%+%
a b c B A° C

= 2bB? =aC? +cA?
— aB? +cB? =aC? +cA?

= a(B?-C?)=c(A’-B?)

c
==
a

2 2 2
(D) 2= A_+C_ izl_{_ﬂ
a ¢ /B ar® ¢

_a+d +d(a+d) _a?+3ad +2d? +a’d? +ad®
ad  a+2d ad(a+2d)

— 2a%d +4ad? =a% +3ad +2d? +a%d 2 +ad* will not always hold for all a and d.
D is incorrect.

12.(ABCD) |f|=3 = f =43
f2-c-0 = c=9
2 gz—c:8
=  g?-c=4*> = g*-c=16

= g2 =25
= g=15

13.BD) f(0)=r isodd. Let r=2n+1nel
f(-1)=-1+p-q+2n+1=p—q+2n is odd
= exactly one of p, q is odd
fO=1+p+q+2n+1=p+q+2n+2isodd

If possible suppose a,pB,y,€ | be zeros of f (x).

= x>+ pX2+qX+r=X3—(oc+[3+y)X2+(0cB+[3y+yoc)X—0LBy

= r=—afy = o,B,y are odd integers
= p=—(a+pB+7y)isodd

and g =ap +py+yo isalso odd.

It is a contradiction. Hence f(x)=0
Cannot have three integer roots.
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14.(ABC) The tangent 3x +4y —25=0is tangent at vertex and axis is 4x—3y =0
So, PS=a=5 Latus rectum = AB=20

15. (A) (P) Iogsin X (IOQB (IOgO.Z X)) <0 = IOgsin x1
= logs(logg, X)>1 = logg, x>3=1l0gy,(0.2)°

= 0<x<(O.2)3 = 0<x<i
125

(ex —1)(2x—3)(x2 + x+2)

@ (sinx—-2)x(x+1) =
eX—1)(x-3/2
= ( )(X )20
x(x+1)
+ - - +
o—0 o
~1 OE 3/2

= x<—1orx2§ = Xe(—oo,—l)uB,ooj
R 2x-1]<2 = |x-1-2<2 =0<|x-1<4 = -3<x<5

S) ‘sin(3x—4x3)‘§0 = sin(3x-4x%)=0 = x=0

12z i2—Tc(n—l)
16.(B) Wehave Z"-1=(z-1)|Z-e " |... Z-en

i2n i2n
1+z+....+z”1_[2—e”J....[Z—e”(nl)} (D)

1. . 2 ]
Put z = 1 and take modulus n = 2" %sin Zsin 2~ ... sin (n—l) T
n

n n
(P) Ifn=21
21=2% sinlsin— ...... sm9—7t smlo—7T ..... |nﬂ
21 1 21 21 21
2
21=(sin ™. sin20T| 520 sin~..._si 1()_71:@
21 21 21 21 10
Q) Ifn=22
2
22:221(sinlsinﬁ ........ smlo—nj
2 22
( T 1071)2 22 11 . T . 2% . 10% \/ﬂ
sin—...sin— | =— ="+ sosin—sin—=—.....sin—=——
22 22 221 920 22 22 22 210
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(R) Againputz=-1lis............ (1) and take modulus
1=|cos Ecos2~... cos(n—1) &|2nt
n n n
n=21
1=|cos ™ cos 2% ... cos 20T 920 cos = .....cos0F = }
21 21 21 1 21 910
(S) (sini.sinﬁ ..... sin 10—71) :@
22 22 22 210
(coslo—ncosg—n ..... coslj:@ .+ sinB=cos(90-6)
22 22 22 10
17.(C)
A
0
D@3, -1
Pa. ) (3,-1
B
r=45

Chord of contact of P is §; =0, x—3y-11=0

Length of AB = 24r? —d? =10

PC 10 2
AreaofAPABzix 10 x 5 :5
2 Jio 2

Let slope be m
Tangent linebe mx—y=4m+4 , r=d

ng|3m+1—4m—4| L om?—3m—2-0m-"t 2 = Iml—mz|=§
\/1+m2 2 2

18.(D) P — ezg

Q — Forany k, it is rectangular hyperbola.
R—>a=01234

S — compare with xy = c?

Tangent at (X, Yy ) is XYoo K=2e2= 2(1+sin2 6)
1
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