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HINTS & SOLUTIONS

PART - | (PHYSICS)

1. Answer (5)

M+—
Hint: T =2n
K
M+—
Sol.: T=2n
K

(20+5)x107
10

T=2n

= 271J25 x1072 second s

T =10x x 102 seconds

10 n 11
=——=—=— seconds
100 10 35

2. Answer (4)

Hint: f=—"Y
2(length)
Sol. : Length = &:l
2 2f
- %
2(length)

v %
fi=| —2|f,=—2
! EZXZLJ 27 2xL
h_ov
f, 2v,

T
Also, V:\/: ul:(pxm’z):pm‘2
n

Answer (2)

Hint : Apply energy conservation.
Sol.:

....................... I

Energy Equation

2/

I . 1 1.
mg§(1—3|ne):5mv2+§|cmm2 (D)

Equation (1) can be written as

L 1) 1 _0?x3 1 1 ., »
> mg—=|1-=|= +=x—mL o
2 2) 2 4x4 2 12

= ml%w? |:i+ 1 }

32 24
96
Lo P20
13 L
Answer (2)
Hint: E, = IdEcose
Sol.:
dy
¥ dEcosb

2
E, = jdE coso

2

Gdm

_ 4Gdmcos® 0

dE =

=

J3L

=——tano
y 2

312

Corporate Office : Aakash Tower, 8, Pusa Road, New Delhi-110005 Ph.011-47623456



Test - 4A (Paper-2) (Code-B)_(Hints & Solutions)

All India Aakash Test Series for JEE (Advanced)-2024

J3L

dy = X"—sec?0do
y 2
dm = idm = %[%Jsecz 0do

J3m

=" sec?0do
2

_ 4Gcos® 0 y J3m
32

:[ZﬁGdee

312

dE sec?0do

m><2><E
2

2./3G

c0s0do =

312

T
.
£ _ [ 2/36m
- I 312
"6

)

312
5.  Answer (6)
Hint : Vg =Vg =V,

Sol. : N
S
VBA =\7|3 _\7A
Vea| = J20% +102
=104/5 km/hr
tan® = \i =£:l
Vg 20 2
tan6—2:>cos¢—(ij
5
BP =5 cos¢
1
=5 x —
5
= \/gkm
time = ?P = izihr
Vo] 10510

time = 6 min

6. Answer (5)

gx°

Hint: y =xtan— —————
2v2cos? 0
Sol.:y=4x—x?

gx°

= y=xtang——FX __
2v2cos? 0

x=1,y=3
[tan6 = 4]

2 .
V< sin26 _a
g
_v (1
g 2
uz=v2—-2gx3
179
— -6
> g
uz =29
2
u=+25=5m/s
7. Answer (8)
n
. X
Hint : X ean e
10
Sol.: X =—m
mean 4
=250m

0.08
Mean absolute error = T

=0.02m
Percentage error in measurement

= 902 100
2.50

~ 0.8%
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10.

11.

12.

Answer (6)

Hint: ST -V =0
Sol.: Va=Ve=6m/s
as 3TVa—-3TVe=0

VA = VB
Va=6m/s
Answer (B, C)
oF
Hint : R Ny
oy oX
oF, oF
Sol.: —==—L =(2xy)
oy X
Force is conservative in nature.
Answer (B)

Hint : Normal reaction is independent of frame of
reference

Sol. : Normal reaction is independent of frame of
reference.

Acceleration of block in case-| is zero.
Answer (B, D)
Hint : £ = constant

th

Sol. :
40°

(43)
2 60°

90-T T-40 T-60

Ly L L
KA 2KA  2KA

90-T

=(T-40+T -60)x2

=90-T=8T-100x4
= 9T =490

T2
9

Answer (A, C, D)
Hint : Temperature first increases then decreases.
Sol.: So,W>0

13.

Answer (A, B)

Hint : Apply linear momentum conservation.

Sol. :
'_',.-va
"‘VQ
sing=—~ -1
3R 3
R 1
tanf= ———=—+
2J2R 22
cose=&
3
MQ:M
Ms:M
Mp = 8M

Momentum conservation
V1i=V2=Vo

Final velocity of P is v

= 8Mu = 2Mv,, x Zf + 8MV
8u = ﬂv0 +8v
3
NA

= 2uU=—Vy+2V
3

Y
o 0v0039:1
ucoso
v _VZ\/E_UXZ'\/E
° 3 3

3V,
> —=-u=Vv

On solving (1) and (2),

11

(1)

(2
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14. Answer (B)

. F>0 x<0 .
Hint : stable equilibrium
F<0 x>0
F<0 x>0 _
Sol.: < stable equilibrium
F>0 x<0
F>0 x>0

F <0,
15. Answer (B)

O} unstable equilibrium

oL 1
Hint : |1ocnd—2

. 1
Sol. : |10CF

n = number density per unit volume

d = diameter of molecule

L_m(dyY
l, ngdg
2
I 3 4 3 16 8
—_— = — [ X]| — = —X—=| —
l, 2 3 2 9 3
16. Answer (C)

\Y \

. dv
Hint : IZ—V _Idt
0 0
Sol. d—V: -
dt
\ \Y
jd" =Idt - —|n(2_"j:t
2—-Vv
0 0
= =Y et
2
= v=21-e)
dx
= =21-¢e"!
pm ( )

In4

jdx:2£(1—e‘t)dt

In4
x=2[t+e't]" _2lina+ o1
0 4

o3

17. Answer (D)

Hint : | :szdm
Sol.: | = szdm = Ixzmx

= szkoxzdx

18. Answer (C)

Hint : aP =<r;lP,com + écom,A
Sol.: ap = ®?R + 2 x (2R)
= 3w?R

PART - Il (CHEMISTRY)

19. Answer (7)
Hint : NaCl + HCl — No reaction
Na2COs + 2HCI — 2NaCl + H20 + CO2
Sol. : Since, 1 mole of Na2COs = 1 mole of CO2
Let the mass of Na2COs be w gm

W _48
106 44

w :EXIOB =11.56¢g
44

11.56 x100 =58%

20. Answer (8)

Hint : PV :%mnC2

Sol.: Px1073 = % x107%° x10%* x (10%)?

6
:£ N/rn2
3

_10°
10° x3

bar = 3.33 bar
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21.

22.

Kinetic energy of 1 molecule = ngT

3 1

—kgT == mcC?
2 2
mC? 107 x(10%)?
y = T = = 3
3kg 3x1.38x10
X _g
10
Answer (7)

Hint : meq of O.A = meq of R.A

Sol. : H202 + KI + H2SO4 — |2 + H20 + K2SO4
I2 + 2Na25203 — 2Nal + Na2S40s

Since, meq of I2 = meq of Na2S40s

meqgoflo=25%x0.1=2.5

meq of H202 = meq of Iz

(Nx V)0, =2.5

No25 25
100 1000
25
Volume strength of H202 = ——x5.6
1000
x=0.14V

Answer (3)

o
Hint : is more stable, since negative charge

is more stable on more electronegative
atom.

+ +
Sol.: CH; —C=0 and CH; —O=CH, are more

stable due to complete octet.
o
+ /
CH,=CH -
\o
complete octet.

OCH,

is more stable due to

In —| effect is operating at Meta
CH;

position, leads to stabilisation of carbanion.

23. Answer (1)
Hint : e~/

-r -

3a, na,
Sol.:n=3
Maximum power of r = 1

Hence, /=1
No. of radial nodes=n-/-1=3-1-1=1

24. Answer (6)

Hint : Sodium tetraborate decahydrate is Borax.

Naz[B4Os5(OH)4]-8H20 has following
structure.
EH
0" o
, L QA
Sol. : 2Na’'|HO—B2—0—=B—OH|. 8H,0
\O c)/
\IB/
OH
Hencex=2,y=2andz=2
25. Answer (4)
Hint: NH; +H,0 ——= NH,OH + H'
c-ch Ch Ch
[H] = 10-*H
Sol.: [H*] =10
—14
Kn=Che = S _ 10 = =0.5x10"°
kb 2)(107
-10
= Kn _ Ki :—5X105 —5x107°
Ch [HY] 10~
+ -5
C= [ ]: 10 =02
h 5x10~

1 litre contains — 0.2 moles

2

800 ml contains —» 0 x 800
1000

= 0.16 mole

Mass (in g) =0.16 x 53.5=8.56 g

x=8.56¢g
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26.

27.

28.

29.

30.

Answer (8)
Hint : Work done by the system = —pAV
W =—-AnRT
Sol. : Ca + 2HCI —» CaClz + Hz
= VRT = %xo 0821x 400
=-8.21L atm
Answer (A, B, D)
Hint : Li* Be* B* Cc+
1s?  1s?2s!  1s22s? 1s22s22p!
Sol. : I-is more stable than other halide ions

SiO2 < P20s < SO3 < Cl207 (acidic strength)

As we move from left to right, acidic strength of
oxides increases.

Although Ne* and F are iso-electronic, due to
greater nuclear charge, the electron attracting
tendency or electron affinity of Ne* ion is more than
that of F.

Answer (A, B, C, D)
All statements are correct
Answer (A, B, C)

Hint : /Y

1. Hg(OACI,)/ THF/H,0_

OH

&

1. BHYTHF
2. H,0,/0H

2. NaBH,/OH~
OH
=" /major)
+
/Y
(Mlnor)
—Hia,
(Major) (Minor)
Answer (C)
Hint For exothermic reaction, increasing

temperature moves the reaction in backward
direction.

Sol. : Addition of inert gas at constant volume has
no effect.

According to Le-Chatelier’s principle,

On decreasing pressure, reaction moves in

backward direction.

All India Aakash Test Series for JEE (Advanced)-2024

31.

32.

33.

34.

Answer (A, C)
Hint : N2 = 6152, 6"1s?, 6252,
Gzpzz

c*2s2, m2ps2 = n2pPyA,

02 = ols?, 6's?, 6252, 6252, o2p?
= n2py?, m*2pyt, mr2pyt

, T2Px,

1
BO =2 [Ny ~N,]
sol. : NZ(B.O):%[G]:S
N;(B.0) = [5]-
N I
0;,B0.=7[6-1-

C; = ols?, 6*1s%,62s2,6* 252, an)%,
7t2p§, GZp;

1

Bond orderoc ——— —
Bond length

In F2 molecule, HOMO is Anti bonding
molecular orbital.

Answer (A, B, C, D)

Hint : Beryl contain SigO73 unit, hence a cyclic
silicate.
Sol. : Pyroxenes are formed by sharing of O-

atoms at two corners of each tetrahedron with
other tetrahedra.

Two tetrahedral units are joined by sharing the O
at one corner, thus giving the unit (Si2O7)%-.

Answer (D)

Hint : Beryllium halides are essentially covalent
and soluble in organic solvents.

Sol. : Among alkaline earth metal hydroxides, the
anion being common the cationic radius will
influence lattice enthalpy. Since lattice enthalpy
decreases much more than the hydration enthalpy
with increasing ionic size, the solubility increases
as we go down the group.

Answer (B)

Hint : HC = CH 2zt

HC = ONa — - >HC = C—CH, - Ph
0

Sol.: HC=C—CH,—Ph & 250, )I\CHz_ph
(R)
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35. Answer (C)

Hint : Percentage of nitrogen = 28xVx100
22400xm
V is volume of N2 in mL (at STP)

m is weight of organic compound.
Sol. : Actual pressure = 725 — 15 =710 mm
Volume of nitrogen at STP

_ 273x710x80
"~ 300x760

=68 mL
Since, 22400 ml of N2 at STP weighs 28 g

68 mL of nitrogen weighs = 2868
22400
: 28x68x100
Percentage of nitrogen = ———
22400x0.8
=10.6%

36. Answer (A)

Hint : M92C3 i} CH3 _C=CH
Sol.: CH; -C=CH 2mole HCI
(P)
CHS - CCI2 —CH3
Q)

PART - lll (MATHEMATICS)

37. Answer (4)

Hint : Remove modulus sign for different intervals
and solve.

Sol. :

Casel:sinx>0 0<x<m
[sinx| siny = sinx siny

= %[cos(x —y)—cos(x+Y)]
COS(X —y)—cos(x+y) = —%
Ccos(X+Yy)+cos(x—y) = g

(57: 77c] [TE 11nj
=|—,— |and| =, —
6 6 6 6

Four ordered pairs.

cos(x-y)= 1

cos(x+y)=1

38. Answer (2)

Hint : Use relation between roots and coefficients.

r
X+px+q=0
Sol. : pPx+q e s
P
X+rx+s=0
q
r+s=-p ...(i)
p+q=-r ..(iii)
rs=q (i)
pq=s .(iv)

Equation (i) x (ii),
pars=gs = pr=1 ...(v)
Equation (i) + (iii),
p+tq+r+s=—p-r
= 2(p+r)+qgq+s=0

p2+rp+s=0 [ pis root of equation]

r+pr+q=0 [ ris root of equation]

(p+r)?—2(p+r)=0 = p+r=0,p+r=2
Also,pr=1 = p=1,r=1
From equation (iv),
Pg=s = gq=s
q+s=-2(p+0)
= gq+s=-4 = gq=s=-2
4x1-2+2-2=2
39. Answer (7)

n
Hint: Use > [(r + P —rP*]
r-1

n n n
Sol.: PHC, Y P+ PHC, > P4+ ()
r=1 r=1 r=1

aO:p_+1

i1
8 p+1

p+1=8
p=7
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40. Answer (8)

41.

42.

Hint : While applying summation on k, take i and j
as constant.

Sol.:s=208% 3 31

50 S0 k03'313
i#j#k
== -3 — 2y =
208 ,;;és'slsk z‘,g‘)g'sk ;27.
3 _(9)(3 27
=|—| =3[ == |+2| =
2 8 )\ 2 6
s 81
208 208
S =81= 32
a_y4
2
a=8
Answer (2)

Hint : Make different cases and count.

Sol. : Case | : When we use 6, 7 or 8 at ten
thousand place, then number of numbers

=3x4Ps=72
Case Il : When we use 5 at ten thousand place

and 6, 7 or 8 at thousand place, then number of
numbers is

=1x3x3P3=18
Hence, required number of numbers is
72+18=90
Now, 2 x 1°C, = 90

r=2

Answer (7)

Hint : ]\(

m
B(t,t?)\ * At
m, 60° /m,
C(t,t,?)
t2 —t2
) = tz L=t +t,

21
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44,

43.

Sol.: Similarly, ma=tz2+tzand ms =tz + t1

Zt _mmy +my
! 2
m-2
1+2m
= +[3(1+2m)=m-2

/N

BA+2m=m-2 -[B1+2m)=m-2

Now, tan60 =

(2 +/3) 2-[3
m= m=
2/5-1 2[3+1
nh_z.:ig;tlﬁgz rn2;= 2__\ﬁ§ rn3 =2
23-1 2J3+1
Ztlzi
11
Answer (6)

Hint : Use log . (b)™ = %Ioga1 b

Sol. : 5log”5% +log 4. log 1
- 2 \/7+ \/§ vz 10+ 2\/2_1
4
=552 4 2log, ——— +log, (10 + 24/21)
2 ﬁ+ \/g 2
=2+ 21l0g, (\7 —/3) +10g,(10 + 24/21)
= 2+10g,(10 - 24/21) +log, (10 + 24/21)
= 2+10g, (102 — (24/21)?)
= 2 + logz(100 — 84)
=2 + l0g216
=2+4=6
Answer (2)

Hint : Use transformation formula to simplify and
use standard limits.

Sol. :

(lj(Ssin 5x —1sinx)
—C0S5X +cos X

lim
x—0" 1
. COS X
sinx
1 . .
——————(5sin5x —sinx)
lim 2sin3xsin2x
x—0 COS X
sinx

lim sinx (5sin5x —sinx)
x—0 28in3x Sin2X cos X
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45.

46.

47.

Answer (A, B)
Hint : Put z = x + iy and simplify.
Sol. : |z—iRe(z)| = |z — Im(z)|
Letx=x+1iy

Ix+iy —ix| =[x +iy -yl
e, X2+ (y—x)2=(x-y)2+y?
i.e., x2=y?2

X =1y

X=Yy

X=-y
Answer (A, D)

Hint : Use parametric point as diametrically end
points.

Sol. : The circles with (Ztl, tgj and (th, tzj as
1 2

diameter.

(x —2t;)(x —2t2)+(y —tgj[y —EJ =0

1 t2

1
Also, slope ——=1 = tit, =-1
tlt2

So, equation of circle

(x> +y? =8) = (t, +t,)(x —y) =0

S + AL=0
Fixed point
x-y=0 }(2,2)
x?+y?=8(-2-2)

Answer (A, B, C)
Hint : Express cos2x in terms of a.

Sol. : 4sin(x +Ej cos[x —Ej
3 6

=a® ++/3sin2x — cos2x

4[_S|nx + ﬁ cos x](?coy —SISXJ

2 2

=a® +/3sin2x — cos2x

J3 sin2x + 3 cos? x + sin? x

=a? +/3 sin2x — cos2x
COS2X + 2 = a2 — c0S2x

2
a -2
COS2X =

0<a?<4
acl[-2 2]
48. Answer (A, B, D)
Hint : Try to represent as different of 2 terms.
Sol.: T, :&L
(n+2)!
_(n®+2n)—(n+1)
(n+2)!
. h  n+l
(n+H! (n+2)!

1002 +100-1 10099
T100 = =
102! 102!

sl
S, =l == |+ =—— |+
2! 3! 31 4l

Mfn_ n+l
T+ (n+2)!

_1 n+1
"2 (n+2)
s _1 2010
20097 2 (2011)!
_1 1 1
2 2011 2009!
5, -
2

49. Answer (A, B, C)

Hint : Sum of roots = Product of roots and roots
are real

Sol. :

b 1
sec’0+cosec’ ) =——=————
a sin“0cos 0

(o] 1
sec’0+cosec? =~ = —————
a cos“0sind

0
...(ii)

sinzzezﬂsl = c>4a
C

Combining equations (i) and (ii),
b+c=0
50. Answer (A, C)
Hint:3p=@4 -1 =41+ (-1)p
50=(4+1)¥9=4m+1
r=({7-1)=8m+ (-1)r
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Sol. : Any positive power of 5 will be of form 53. Answer (D)
A+ 1 x2-3x+2
Even power of 3 and 7 will form 4| + 1 and odd Hint : [xz —x+—J >1
power of 3 and 7 will be 41 — 1. 2
Hence, both p and r must be even. Sol.:
Thus, p + ris always even. (i x?-x +%
Also, p + g + r can be odd or even. 5
1 1
51. Answer (A X—=| +==1
®) (x-3] +5
Hint :
C(h, k) o ox-1y¥8
2 2
B(ct, mo. \ /-
0
A3, 1\ R

The line can be written y = mx and curve as -
X2 + y2 = 4. \/

Sol. : Let C(h, k) be a point on circles and A(«/§, 1 (i) [x 1| =[x +1 1
be given point, then 2
Set X can be

h+ 2J§ B

» 3

= h=3a—2\/§

—-2X>= —2x—£=1
k+2 2
=ma
3 -1 -3
= X<— |=> X=—
= k=3moa -2 4 4

Now, this point (h, k) lie on circle.
—2X
= (Ba-2V3)?+(Bma-2)* =4 e
-1 2
=3(1+m?)o? —4a(\3+m)+4=0 5

D>0 54. Answer (A)

16(v3 +m)? —4x3(1+m?)(4) >0 Hint : Im(z) = 4
Sol.:z=|z| -2 + 4i

= Im(z)=4

(/3 +m)? -3(1+m?)>0

3+m?+2J3m-3-3m? >0 z=a+di
2
2m? —23m <0 — a=+a?+16-2
m e (0, 3) = (@a+2?=a’+16=a=3
52. Answer (A) S z=3+4i

Hint : Squaring and adding. 4
Amp(z) = tanl(—j
p(z) 3

Sol.: x2+y?=a2+b?

Q Q Q
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