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TEST - 4A (Paper-1) - Code-A

Test Date : 03/04/2022

ANSWERS

PHYSICS CHEMISTRY MATHEMATICS
1.  (© 20. (B) 39. (D)
2. (A 21.  (B) 40. (B)
N (o) 22.  (B) 41, (A)
4. (D) 23. (D) 42. (B)
5. (21.00) 24.  (05.00) 43.  (07.00)
6.  (50.20) 25.  (00.00) 44, (29.00)
7. (00.33) 26.  (12.00) 45.  (33.00)
8.  (01.50) 27.  (03.00) 46.  (09.00)
9.  (08.00) 28.  (09.00) 47.  (07.00)
10.  (04.00) 29.  (02.00) 48.  (06.00)
11. (A B) 30. (A B) 49. (A, B)
12. (C,D) 31. (A B,D) 50. (A, B, D)
13. (B, D) 32. (B, C) 51. (A, C,D)
14. (A B,C) 33. (A C,D) 52. (B, C,D)
15. (A, C) 34. (A B) 53. (A, C,D)
16. (C,D) 35. (A C,D) 54. (A, B,D)
17.  (50) 36. (19) 55. (08)
18.  (04) 37.  (07) 56. (16)
19. (03) 38. (75) 57.  (04)
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HINTS & SOLUTIONS

PART - | (PHYSICS) 4. Answer (D)
Hint : Heat gained = Heat lost

1. Answer (C)

‘O eyl -
Hint : AQ = AU + AW Sol. : Ql—SxEx20+5><80—450 cal

SOI.: AQB*}A:(UA_UB)-FAW:O Q2:1OX1X30:3OO Cal
= Final temperature = 0°C

5. Answer (21.00)

= Uar—-Ug=30J ()] 6. Answer (50.20)

Solution for Q. Nos. 5 and 6

= (Ua—Ug) +(-30) =0

AQa-g = (Ug — Ua) + AWa5 =20

—30 + AWasp = 20 W —PAV 4+ Kx?
gas 2

= AW =50J

=10° x(20x10><10*6)+Exzoox(o.l)2
2. Answer (A) 2

Hint : tang =2 =20+1
g
_ =21 joules
Sol.: tan6 = (12-8) :i:E
(12 + 8) 20 5 PV = nRT;
_a_1l 2x R x300
g 5 V= %mS
10
= a= % =2 m/s?
2x—x300
3. Answer (C) V= 3 . % 10%cm3
Hint : Use Doppler effect 10
Sol. = 50000 cm3
S Y%
20 AV =20 x 10 cm?
i d =200 cm3
i Vi = Vi + AV = 50200 cm?
N
=50.2 x 108 cm?
n=—Y _xn
" v-vycos ° 7. Answer (00.33)
SDcos® SD v 8. Answer (01.50)
_— = —O
and, Vo v = cosb v Solution for Q. Nos. 7 and 8
2 2
n= VY Ny Hint : F=
vZ-vg r
2 oy T(r)
_ ?;40 _ <1200 Sol.: dl =AY
340 -170 —
dx
= 1600 Hz
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1 pmz(L2 —rz)dr

:»jou:jE v
:>AL—p(DzL3
-3y

1 10*x(400)’ x(0.5)°
=—x

3 77101 =0.33mm

3p002|2

Stress = =1.5x 108 Pa

9. Answer (08.00)
10. Answer (04.00)
Sol.of Q.9and Q. 10

P 1 2
Hint : dK =E(dm)-vy
Sol. : y = (A sinKx) (sinwt)

2
. dK = 2x(dm). [
2 dt
[K()-dx  me2a

S K
Y I 8

~N=8
Total energy is always constant =

11. Answer (A, B)
Hint : Use principle of homogeneity
Sol. : [a] = [PV?] = ML5T2
[b] = [V]=L3
[R]= Pv]_ ML2T-2K-1
[T]

12. Answer (C, D)
C 1 5
Hint : v=u + at, s:ut+§at

Sol.: a = %= 0.8 m/s?

s =%><0.8><(10)2= 40 m

8°-0

= = 0.5 m/s?
2x64

a3

S3=64m = s2=584-40-64=480m
. 1=10+60+16=86s

mo? A2

13.

14.

15.

16.

17.

Answer (B, D)
Hint: Vas =Va Vs

Sol.: Ui = V + V cos60° = ¥ = 3,10
2 2
=15 m/s
. Atz@:Zs
15

5.8=10%x2=20m
Answer (A, B, C)

Hint : Use constraint relation
Sol.: Ti—mg = maa

Tl:4xm><2m

x(9-an)

mg—Tz=mag and T1 = 2T>

5g T, - 16mg T, - 8mg

= ap =
11 11 11

39

%11

Answer (A, C)

. F
Hint: a,, = m;Xsts

Sol. : Block moves downward and rightward.
Friction acts rightward on the wedge.

Answer (C, D)
Hint : At pure rolling slipping stops.

v
Sol. : vaRJrszzx—o:Zmszi
5 2R R
5 5 7
o7
e Lo oty ==
ug 7ug

Answer (50)
Hint : AKE = Wext

Sol. : |1:«’32+(3\E)2 =6m

l, = 32442 =5m

L AKE=F-AS=50%x1=50J

18. Answer (04)

Hint: F :nAd—V
dz
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Sol.: F=mg sin6 = nAd—V
dz
. 20x10x = =102 x22 x| 22
2 h

10* 1

10x4 h

=h=4x103m=4mm
19. Answer (03)

Hint : dT =0
dx
mil?
Sol.: l=—+m =__X
12 yZ, y =
T =2n !
\}mgy
and_T:ij:L:i
dy 12 243
wet_y_t__t
277275
LB
2( B

PART - Il (CHEMISTRY)

20. Answer (B)
Hint : An ideal gas undergoing reversible
adiabatic expansion follows the following
equation.

TV-1 = constant
Sol : TV = constant
500(10)* = T, (40)"*
1)”_ 500

T2 :500(— —WZZOOK

4

q=0=AE-w

w = AE = nCvm(TZ - Tl)
= %R(200—500)

= -3 x 150R
=-37351
21. Answer (B)

Hint : InK = AS - AH , Where K is equilibrium
constant.
Sol: InK = AS _AH
R RT
AHP

=2062.65 = AH°=17.12kJ

22. Answer (B)
Hint : Acidic buffer

[Salt]

H=pK, +lo
P PRa g[Acid]
Sol : Initial mmol of CeHsCOOH = 14

Initial mmol of CeHsCOONa =7
7
pH, =pK, + Ioga =pK, —log 2

After adding 2 mmol NaOH, the mmol of
CsHsCOOH = 12 mmol and CsHsCOONa = 9

9
H, =pK, +log—
p2pa 912

3
=pK, +log—
PK4 94

23. Answer (D)
Hint : Be?* < Mg?* < Ca? < Sr>* < Ba?*
[lonic radius M?]
Be > Mg > Ca > Sr > Ba (IE1)
Sol : Melting point: Be > Ca > Sr > Ba > Mg
24. Answer (05.00)
25. Answer (00.00)

Hint and Sol. for Q.Nos. 24 and 25

Hint : @COOH is most acidic among the
products.
OH
Sol.: © +Zn ——> © +2Zn0
(1)
lma lc ~ CH,CUAICI,
O'Na’' CH, - CH,
(2)
l CH, - CH,CI l H/KMnO,
O - CH, - CH, COOH

@

(3) (5)
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26. Answer (12.00)
27. Answer (03.00)
Hint and Sol. for Q.Nos. 24 and 25
Hint :
AN Hy— AN A=

AR tH,— N AH =-115

AN AN MR

2aH 6aH
Sol. : = Energy of stabilisation by

1C-H= %:Sk.]/mole
28. Answer (09.00)
29. Answer (02.00)
Hint and Sol. for Q.Nos. 28 and 29

Hint: The possible benzenoid compounds are :

CH, - CH,
Sol. :
CH, — CH, CH, CH, CH,

© O @w@

l(‘,l‘.'/«l(‘,l CH,
CH,-CH, CH,

© 0,0

3-Products 2-Products 3-Products

1-Product
C.H,

— compound having highest dipole

I
moment (it has 2 benzylic hydrogens)
30. Answer (A, B)

Hint : Total number of nodes=n—-1-1

Sol. : The correct plots for 2s and 3p are
P =

3p 28

All India Aakash Test Series for JEE (Advanced)-2023

31. Answer (A, B, D)

Hint: As, Ang=0 = Kp=K¢

Sol.:  2XY(g) —— X,(9) + Y,(9)
t=0 2 - -

X X
2 2

32. Answer (B, C)

[H'°[S* ]
[H,S]

Sol. : Saturated solution of H2S = 0.1 M H2S

Hint : KK, = =104

(0.2°[s*]
0.1

— 10*21

[S¥]=25x 102
Ksp = [Fe?*][S?] = 3.7 x 10-1°
Since (0.1) x (2.5 x 1072%) < 3.7 x 1019

FeS will not precipitate.

(0.001)2[S%]
0.1

=10 [s*]=107"°
Since (0.01)(10716) > 3.7 x 10%°
FeS will precipitate.
33. Answer (A, C, D)
Hint: AU=qg+w
Sol. :
l.  H,0() == H,O(s)
It is at equilibrium at 273 K and 1 atm.
S0, ASsystem IS Negative
AG =0
II.  Mixing of two ideal gas at constant T

q=0,AU=0,w=0
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34. Answer (A, B)

Hint : Generally thermal stability increases down
the group.

Sol. : BeCOs > MgCOs > CaCOsz > SrCOs >
BaCOs (Solubility order)

Be(OH)2 < Mg(OH)2 < Ca(OH)2 < Sr(OH)2 <
Ba(OH)2 (Thermal stability order)

35. Answer (A, C, D)

Hint :

600-800K

BeO+C+Cl, BeCl,+CO

®) Q)

2BeCl, +LiAlH, —— 2BeH,+LiCl+ AlCl,
(R) (S) (M

Sol. : Polymeric structure of (BeCl2)n

'Be/Cl\Be . Be/CI\'
v \Cﬁ/l\Cﬁ(lRCV/
sp’ sp’
hybridised

Be
AN

Polymeric BeH2 = Be is sp?® hybridised
36. Answer (19)

Hint : HA+NaOH —— H,0+NaA

Sol. : Millimoles of salt of NaA or A-=40x 0.1
=4
A" +H" —— HA
Initial millimoles 4 2
Final millimoles 2 - 2

Acidic  buffer solution is formed and
[AT]=[HA]

[A-
pH=pK, + Iogﬁ = pK, =6

Now, HA+NaOH —— NaA +H,0

Hydrolysis of A- will take place.

Millimoles of acid 20x0.2

[NaA] = =
Total volume 40

0.1

1
pH= E(pKW + pK, +log C)

=%(14+6—1) ~95

Test - 4A (Paper-1) (Code-A)_(Hints & Solutions)

37. Answer (07)
Hint : Tetranuclear unit [B4Os(OH)4]?-

Sol. : OH

by
':)B
%
/O/ e p=
HO-B O B-OH =&
AN /8p Q=5
N //O
9?
OH

38. Answer (75)
Hint : 2NaN; —— 2Na+3N,

10Na+2KNO; ——> K,0+5Na,0+N,

Sol. : Assume reaction initially starts with ‘a’
moles of NaNs

Moles of Na formed = a

Moles of N2 formed = 3_;
Moles of KNOz required for ‘a’

moles of Na =

gl

Moles of N2 formed in 2" reaction = %

3a a 8x18.45

+__—:
2 10 0.082x300

a= 106 =3.75 moles

.. Mass of KNOs required =

%xlOlz 75.75 g

PART - Il (MATHEMATICS)

39. Answer (D)
Hint: IfA+B+C=xthentan A+tan B +tan C
=tan A -tanB-tanC

Sol.: - 50° + 60° + 70° = 180°
tan 50° + tan 60° + tan 70°
=tan 50° - tan 60° - tan 70°
= /3 - tan(60° —10°) - tan(60° + 10°)

~ sin(60°-10°)-sin(60°+10°)
€0s(60°—10°)-cos(60°+10°)
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. sin? 60° —sin®10°
cos? 60° — sin® 10°

3-4sin?10°

3. 3-4sin’10° _ =
4c0s?10°-3

1-4sin®10°

~ 3sin10°- 4sin®10° ~cos10°
4cos®10°-3cos10° sin10°

- 3.tan300-cotlo°=J§-i.tan800
NE)

=tan80°
40. Answer (B)
Hint : For maximum value of ZMPN a circle with
centre at perpendicular bisector of MN and
touches the x axis at P
Sol. : Equation of perpendicular bisector of MN is
y—3=-1(x-0)
L y=3-X
Let centre of circle be (x1, 3 — X1)
Then equation of circle passing though points M
and N is
(X=x)? +(y =3+%)% = (% —1% +(3—x, —4)°
s (X=x)P (Y =84 x)P =2x2+1)  ...(1)
If this circle touches the x axis then
|3—x, [P=2(x +1)
X2 +6% -7=0
X, =-7 orl.
For maximum angle radius must be minimum.
. X1 =1 and point of contact P = (1, 0).
41. Answer (A)

Hint : Interchange the x and y in given equation

to get function.

Sol.: ~f(xy +1) =f(x) - fly) = f(y) = x + 2...(1)

On interchanging x and y we get

fixy + 1) =f(y) - f(xX) = f(x) —y + 2 ...(2)
From. eq (1) and eq. (2) :
f(x) - fy) = f(y) - x + 2 =1(y) - f(x) - f(x) -y - 2
o fx) +y =f(y) + x

On replacing y = 0 we get
49
Zf(r)=f(1)+f(2)+...+f(49)
r=1
=2+3+4+..+50

_ 50><51_l:1274

42. Answer (B)
Hint : Property of ellipse
Sol. : (S1M1)(S2M2) = b%2 =4
43. Answer (07.00)
Hint : Convert the given equation in quadratic in
x and y respectively to get range of y and x.
Sol. : 9x2 + 2xy + y2—92x — 20y + 244 =0
SoOXZ 4+ (2y —92)x + (y2—20y +244) =0

((92-2y)+ J(zy —92)% - 4.9(y? —20y +244)
- 18

Here (y —46)2—9 (y2—-20y + 244) 20

= -8y2+88y—-80=20
= y?—11y +10<0
.y e[1,10]

. minimum value ofy = 1
And again

Y2+ (2x = 20)y + (9x2 — 92x + 244) = 0

- (20-2x)+/4(x ~10)% — 4(9xX? — 92 +244)
B 18

s (Xx—=10)2—(9x2 —92x + 244) =20
= X2—-9x+18<0
X € [3, 6]
. Maximum value of x = 6
.. Requiredsum=6+1=7
44. Answer (29.00)
Hint : For two linear factors the discriminant must
be equal to zero.
Sol. : The expression
—3x2 — 8xy + 3y? — kx + 3y — 18 is compared with
ax? + 2hxy + by? + 2gx + 2fy + c we get

K f:§,c:—18

a=-3,h=-4b=3,g=—,
2 2
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For linear factors :

abc + 2fgh —af2—bg2—ch?2=0

3( k 3\
- (—3)-3-(—18)+2~§-(—Ej-(—4)—(—3)-(§J
2
—3-(—%) —(-18)-(-4)* =0

2
16246k + 2 3K o880
4 4

= k?-8k-609=0
. k=29ask e N.
45. Answer (33.00)
Hint : Use of Multinomial theorem

Sol. : Number of permutations = Coefficients of
X2
x3in 3! (1+x)*| 1+ x o7
= coefficients of x3in
X2
31(1+3x+3x% +x3) 1+x+7

:6(%+3+1}=33

46. Answer (09.00)
Hint : Use of coefficients in multinomial theorem
Sol. : .. A = Coefficient of x4 in

X2 x* X3
AA+X) 1 x+— | |1+ x+—+2—
2 21 3!

= Coefficient of x* in 4! (1 + 4x + 6x2 + 4x3 + x4)
4 2 3
1r2x2 + X v ox e @ || 1ex e 1 X
4 2 6

= 1422

. Sum of digits of L = 9.
47. Answer (07.00)
48. Answer (06.00)

Hint and Sol. for Q.Nos. 47 and 48
Hint : Sketch graphs and count number of prints

of intersection.

Sol. :
y=x10
Y — < b 7
y = sina
7 points of intersection
SN AT ‘.\/‘»T‘,\/-__\A/\y,:&m,[
Y=35

6 points of intersection

49. Answer (A, B)

X2 y2
Hint : Equation of normal to ellipse —+t= =1
a b
2 2
b
at point (X1, y1) is axX DY _g2 p2
1 1

Sol. : Equation of normal to ellipse at point with
eccentric angle a is :

A Y 2y ()
COsa SIiha

And normal at point (—a sin a, b cos a) is
ax by

: =b? -a? (2
SInae  COSa

Slope of normal (1) =m, = %tanoc

Slope of normal (2) =m, = —%cota

m, —m
o tanf=|—Lt—2
1+mm,
a a
—tanoa +—cota
= tan6 = b b
2
a
s ‘
1 1
_ a2 sino-cosa
= tan0 = \/1 €
1
1- 2
1-e ‘

- 2coth _e?\1-e?  —€? or e’
sin2a. e?_1 \/1_ 2 [_e?
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50.

51.

52.

53.

Answer (A, B, D)
Hint : Let common ratio of G.P. berthena=a, b
=ar and c = ar?,

Sol.: sa+b+c=70
= a(l+r+r3)=70 ...(i)
and 10b=4a +4c
5ar = 2a + 2ar?
2r2—-5r+2=0
1 .
= r=2or = N (
> (if)

From (i)and (i) :r=2thena=10and r :% then

a =40.
- (a, b, ¢) = (10, 20, 40) or (40, 20, 10)
Answer (A, C, D)
Hint: LH.L. = lim f(x) = limf(a—h)
Xx—a~ x—0
and R.H.L. = lim f(x)= limf(a+h)
h—0

x—a*

Sol. : lim f(x) = limf(1-h) = lim(@1-h)> -2=-1
X—1 h—0 h—0

and lim f(x) = r!imof(1+h) = 'Lirrz)(1+h)+1: 2
— —

x—1"

lim f(x) = lim f(4-h)= lim 4—h+1=5
- —

X—4"

and lim f(x)= lim f(4+h) = lim 6 —(4+h) =2
x—4" h—0 h—0

Answer (B, C, D)
Hint : z1 lies on circle and z2 lies on elliptical
region.
Sol. |z-37 +|z—7?’=40 then replace
z =X+ iy then

(X=3)2+y?+(X=7)>+y?=40
SLX2+y2-10x+9=0
..Centre of circle is (5, 0) and radius 4 units.
|z-12|+]|z-16|<6 is elliptical region with
centre at (14, 0)

The max|z -z, |=16units
min |z, -z, | =2 units.
Answer (A, C, D)

Hint Total number of words formed by

=10080
2121

‘TIKTANIC’ is equal to

All India Aakash Test Series for JEE (Advanced)-2023

54.

55.

|
Sol. : The words start with T is % .

.. Probability that words start with T

7!
2 1
T
21.21

Probability that word start with vowel

7T
7_1’_7
2002121 3

8! "8
21.21

Probability that word start and end with |

6!
__or 1
T8l 28
21.2!

Probability that word start with K and end with C
is
6!
2!. 2! 1 1

8! 8x7 56
2!. 2!

Answer (A, B, D)

Hint : f(x)=|ogz(;J
=2-log,(x+2 +42-x)

Sol. : For domain of f(x),

x+220and2-xz0

 xel[-2 2]

For range of f(x) we have to get range of

y=x+2+2-x

y2 =4+ 24— x?

s y?e[4, 8=y e[2 242]
.. Range of f(x) = B 1}

Answer (08)
Hint : For shortest chord it must be perpendicular

to x axis.
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Sol. : .. Required equation of chord is x = 2 Sol. :
When x =2theny =14
56. Answer (16)

Hint : Differentiate f(x) w.r.t. x and replace x by
Zero.

Sol.: f(0)=5-7=-2

and f'(x) =12x> + 5+ 2e* + 2xe*

. In AOMB
+7sec? x —5sinx n Ao
! sinZ _2
- f(0)=7+7=14 .
- f'(0)-f(0)=16 2
Sor= =4
57. Answer (04) sin ™
6

Hint : Length of chord is 4 units.

Radius of circle be 4 units.

g Q Q
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