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TEST - 4A (Paper-2) - Code-B

Test Date : 03/04/2022

ANSWERS

PHYSICS CHEMISTRY MATHEMATICS
1. (AB,C) 20. (A, C,D) 39. (A, B)
2. (AC) 21, (A) 40. (B, C,D)
3. (B,C) 22.  (A,B,C) 41. (A, B, D)
4. (A B,D) 23.  (A,B,C,D) 42. (A, D)
5. (B,C) 24. (A B,C,D) 43. (B, C)
6. (A B,D) 25. (B) 44. (A, D)
7. (08.00) 26.  (01.50) 45.  (29.00)
8.  (04.00) 27.  (01.60) 46.  (06.00)
9.  (25.00) 28.  (12.50) 47.  (18.00)
10.  (12.00) 29.  (36.00) 48.  (40.00)
11.  (08.31) 30.  (02.00) 49.  (50.00)
12.  (33.24) 31.  (03.00) 50. (07.00)
13.  (B) 32. (B) 51. (D)
14. (D) 33. (B) 52. (B)
15.  (B) 34. (D) 53. (D)
16. (D) 35. (A 54. (B)
17.  (01) 36.  (04) 55.  (36)
18.  (06) 37.  (08) 56. (27)
19. (01) 38.  (54) 57. (13)
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HINTS & SOLUTIONS
PART - | (PHYSICS) - 180 =m x 540
1
Answer (A, B, C) = m= 3 g
Hint : E = 0 inside shell 1 4
S Water=1+—-—=—g
Sol.:E=0forr<R 3 3

and, V = —CM forr <R
Forr>R, E :ﬂ and, vV _—GM
r r
Answer (A, C)
Hint : y = SU€ss
Strain
F xI F x2l
Sol.: AL. = L AL = ——
S Y, (2A) E Yo x A
= AlL¢ > AlLs
2
Stress
AE :%xux(VOl.)

= AE¢ > AEs
Answer (B, C)
Hint : Use Bernoulli equation

Sol. : P2 > P1 as liquid turns through a curved path

= V2 < V1 from Bernoulli’s law.

Answer (A, B, D)

Hint : v:g
Sol.: kx="%_, k:izﬁ
10 10 A

=A=20cm
Amplitude = 4sin(ix5j: 4 cm
10

Vp=wA=96nx4=12 m/s

Answer (B, C)

Hint : Heat lost = Heat gained
Sol.:Q1=1x80+1x1x100=180 cal
Q2 =1 x 540 = 540

= Final temp. = 100°C

Vapour = %gm

6. Answer (A, B, D)
. . . 7 2 a
Hint and Sol.: mgsindxR =(—mR ]x—
5 R
5 . 5x10 1 25
= a=-=gsing= ——x=-=—
7 2 7
" f:EmgsinezgxlxloxE:EN
7 7 2 7
and ngsin6<umgcosez u ——><i
l 7 — min \/§
7. Answer (08.00)
8. Answer (04.00)

Hint and Sol. for Q.Nos. 7 and 8

_ My +MyX,

Hint: X_, =
m; +m,

cm

Solution: mi=9m, m2=—-—m

 9mx0+ (- m)x(2R)
- (9m — m)

cm

9. Answer (25.00)

10. Answer (12.00)

Hint and Sol. for Q.Nos. 9 and 10
tan@ = tana + tanf

3 4
= — 4+ —
4 3

0= tan™" §
12
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11. Answer (08.31) GM 2GM
SO0, Vmin = \[——Vmax =+|——
12. Answer (33.24) 6R 3R
Hint and Sol. for Q.Nos. 11 and 12 R - vZ v2., 2GM/3R
Hint : AQ = nCAT a F/m GM/4R?
_8R
Solution: c =R __R_ T3
2 15-1
17. Answer (01)
=£—2R Hint: t=la
2
Sol.: FxR=SMR?x| 2%
_-R 2 R
2
Lo ZE
o AQ =1x[?)x(—2) M
. _ 2F
-R=831 "F_T_MX(SMJ
=8.31J
= f :E: f :w: Mg
W = - 2RAT 3 3
=33.24 —
13. Answer (B
® 18. Answer (06)
14. Answer (D) d?x
i Hint: AF =m—-
Hint: Free=m x a dt?
Sol.: T =Ta*9 Sol . ~-1,4.4
2 Ky K K K
T 20-T 1 8 9
al:_,a2:— =4 —=—
3 2 K K K
T 20-T k - K
AT —=——- a9 9
2
~2T=60-3T=>T=12N ."T:2n,mxgz6n\/ﬁ
K K
2x12
A = ;O =2.4Kkg 19. Answer (01)
Hint : beats = v, —v
1.2g | ! 2|
az= —=
1T
Sol.: v=—_|—
= 4 m/sec? 2L\ p
15. Answer (B) Av 1 AT
16. Answer (D) v 2T
1oy2 _GMm_1 0, _GMm M1 o1
2 M R 2 ™M 4R 200 2 100
MV 2R = Mvin 4R = Av=1Hz
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PART - Il (CHEMISTRY) 25. Answer (B)
Hint: It is a buffer of Na2HPO4 and NaH2POa4

20. Answer (A, C, D)

. . : Sol.:
Hint : Internal energy decreases with decrease in

volume when attractive forces dominate. H,PO, +Na PO, Na,HPO, + NaHZPO4
1 1 1

Sol. : Ideal gas is independent of volume change. : : : L
21. Answer (A)
26. Answer (01.50)
Hint : Mg is not alkali metal.

- L , 27. Answer (01.60)
Sol. : Only Lithium burns in air to form LisN among

alkali metals Hint and Sol. for Q.Nos. 26 and 27

22. Answer (A, B, C) Hint :
Hint : NHs Cleaves B2Hs unsymmetrically. 2NO(qg) + Br,(g) ==2NOBr(g)
SOI. : (8 « 2x) (2= x) (6 + 2x)

Initsal
Concentrations

B,Hg + NHy — 2T 5 [BH,(NH;),] [BH,]

Excess 62
_ Sol. : Q.=-——<k,, so reaction moves in
BoHo + NHy —19"T 5 (BN), ©o(8Y)2
Excess
B,H, + NH, High T BsNoH, forward direction.
1: 2 mole ratio 2NO(g) + Br,(g) —— 2NOBr(g)
23. Answer (A, B, C, D) (8-2x) (2-x) (6 + 2x)
Hint : A to B is isochoric process. 8—2x=6+2x
T
Sol.: AS, 5 =nC, In-2 4x =2
Tl
3R, (400 x=03
=1X?'”(zoo)zmnz NT=(8=2X+2—x+6+2x)+45=20
AEg _, o =—nC, AT PV = nRT
3R P=20x0.08T=16T

= -22(200) = - 300R
2 28. Answer (12.50)

AH =nC,AT
A-B P 29. Answer (36.00)
5R

= - (200) = 500R Hint and Sol. for Q.Nos. 28 and 29

24. Answer (A, B, C, D) Hint and Sol. :

Hi H = bK. + log st e The amount of energy required for Rahul
int : pH=pK, +log—*

Nacid = 1250 x 0.5 x 200
Sol.: =12.5 x 10* kJ year!
HA:NaH )
e The amount of energy required for a car
pH=9 = 11
=93 = 12 _500x0-76 5100200
pH=28.7 = 21
=36 x 10° kJ year!
pH=09.9 = 18
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30. Answer (02.00)

31. Answer (03.00)
Hint and Sol. for Q.Nos. 30 and 31

O
i

32. Answer (B)
Hint : Compound A is B2Hs
Sol. :
B2He + CHz — NHz —
[BH2(CHs — NH2)2]* [BHa4]-
33. Answer (B)
Hint : Compound B is B3sNzHe

Sol. : B,Hg +NH; —2—B,NH,
1 D2

34. Answer (D)

35. Answer (A)

Hint and Sol. for Q.Nos. 34 and 35
Hint and Sol. : M is Na

Na+O, Na,O, —°

H,0, +NaOH

36. Answer (04)

37.

38.

Hint : SnC204—— SnO + CO + CO2

Sol. :

2Sn0 —2 5 SnO2 + Sn
n-fac of SnO =1
Answer (08)

Hint and Sol. : Maximum prescribed concentration
of Cu and Zn are 3 and 5 ppm respectively.

Answer (54)

Pl\/l _ P2V2
Tl - T2

Hint :

Sol. : P1=Po + pgh
=1x 105+ 10%x 10 x 80
=9 x 10° Pa=9 bar

9><4_l><V2
280 300

PART - lll (MATHEMATICS)

39.

Answer (A, B)

Hint : " Roots does not lies in interval [-1, 1]
then if a > 0 then f(-1) <0 and f(1) <0

Sol.: Letf(x) =ax?+ bx + ¢
and f(-1) <0 and f(1) < 0

=a-b+c<O0anda+b+c<0

= 1—9+E<0 and 1+E+E<O ifa>0
a a a a

+E<Oﬁa>0
a

:>1i9
a

Fora<0,f(-1) >0and f(1) >0

=azxb+c>0

:>1i2+g<0 fora<o0
a a

b

a

+£<O fora<0
a

L1t
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40. Answer (B, C, D)
Hint : The generalterm = T,+1

20-r _r
Sol. Here, Tr+1= 2°C,5 3 .7 4

th
Median = (11+ 1)

or 6" observation=9=M

11
i=1

M.D. (M) = i.58=5.27
The expansion contain rational terms for r = 8 11

and 20. 44. Answer (A, D)

. . Hint : Equation of circle touching both axes and
. Two term is rational and rest 19 terms are q 9

of given radius ris (x £1)° + (y £ 1)’ = r*

irrational.
20C,0 = 220 hence circle must lie in fourth quadrant and

The middle term is T11 which is irrational centre will be (r, ).

41. Answer (A, B, D) .. Equation of circle is (x = r)2 + (y + r)2 =r?
Hint: °" a,b,carein AP.then2b=a+c X2+y2=2rx+2ry+r2=0 ...(i)
25sin2x—1 —2sin2 ; o .
Sol.: 329"~ 14,3429 gre in AP, " This circle passes through point (3, —6) hence

- 28 = 323in2x—1 + 34—23in2x 9+36—6r—12r+12=0

This only possible if sin2x = % =1r2-18r+45=0
-~ r=15,3.

. Equation of circles are : x2 + y2 — 6x + 6y +

The required A. P. is 1, 14, 27, 40..
. Fifth term of A.P. = 53 9=0and x*+y2-30x + 30y + 225 =0
Tenth term Of AP=1+ (lO - 1)13 = 118 45. Answer (2900)

42. Answer (A, D)

Hint - lim f(x) _ Iimf(0+h) _ Iimf(h) Hint : Here L.H.S. lies in interval [-1, 1] and R.H.S.

x—0° h—0 h—0 is always positive.
1— cos(2mx 1—cos(2mh

Sol.: lim \/ _ ( ) =i \/ . ( ) Sol.: Here R.H.S.>1and L.H.S. <1

x—0"  sin(nx) h-0  sin(nh)

sinmh - (4n+ Yr _
) \/§|sin(mh)| |' «/§|m| mh Ly = T nelandx=1
I P T — sin(nh)
nh . 10ex~1 + 15siny + 4cos?y
2 2 = =

:\/_r!m|:—\/|_n||m|{':m>0,n<0} 10+15+4=29

46. Answer (06.00)
43. Answer (B, C)

Hint : Arrange data in increasing order Hint : Limiting value problems.
Sol.: We have 3, 3,4,5,7,9, 10, 12, 18, 19, 21
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Sol. Here siny = 1 and cos2y = 1 then
(4n +1)Tc |
=~——" nNe
y 2
_—Mn —7n 31 n 5% 9=
2 2" 2'2"2"2
47. Answer (18.00)
Hint Selection of 2 teachers out of 7

teachers =7C> =21

Sol. : Total number of ways in which papers of 4
students can be checked by seven teachers = 74,
Number of ways in which 4 papers can be

checked by exactly two teachers =24—-2 =14,

2114 6
74 49

. Required probability = P =

. 147 P =18.

48. Answer (40.00)

Hint : Number of ways to select 4 teachers
C4=35

Sol. Number of ways that 4 papers
are checked by four different teachers
= 'C,x41=35x24.
35x24 120

.. Required probability = Q = =—

q p y=Q -4 343
L 348Q 4o

3

49. Answer (50.00)

Hint :
hyperbola.

The given point P satisfy the locus of

Sol. : The coordinate of focii are (1, 2) and (5, 5).

- 2ae=,|(5-1)° +(5-2)° =5

and length of transverse axis = 2a =4

. 5
eccentr|C|ty e= —.
4
1 1
—+—5=1
e e’

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

50.

51.

52.

e’:§:30e’:50

Answer (07.00)

Hint : Locus of perpendicular tangents is director
circle of the hyperbola.

Sol. : '.'2a:4ande:%

7
Centre of hyperbola/circle = (3, Ej

.. Equation of director circle is

2
2 7 9
_ _f 242
(x—-3) +[y 2} 2
2
Cx—3Pa[v_T) T
. (x=3) +(y 2} 2
soarr=17.
Answer (D)
Hint:g(x)z\/2—|x|+\/1+|x|+ﬁ

Sol. : Fordomain,x#0and 2 —|x| >0
oo Xe[-2, 2].

. Domain = [-2, 2] — {0}.

Answer (B)

Hint : h(x)=\/2—[x] +\/1+[x] +ﬁ,

where [ ] represent the greatest integer function.
Sol.: [x]#0 = x¢[01) ..(0)
and1+[x]>0=[x]>-1

= XE€ [—1,00)

...(ii)
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53.

54,

and 2-[x]>0=[x] <2
. Xe(-x,3) ....(iii)
From eq. (i), eq. (i) and eq. (iii) we get :
xe[-10)uU[13)

Answer (D)

Hint : Algebraic distance of line
az+az+b=0 from point z1 is equal to
az; +az; +b

2]al

Sol. : Sum of all algebraic distances of line from
n-15.,r =
. ao +ada +b
roots of unity = ag vax *9

r=0 2|a|
= i{énfar +anz_’jar +bn}
2|a| r=0 r=0
_ bn
2|al
Answer (B)

Hint:* (x —1) (x—a)(x —az)...

a9

On taking log of both sides and differentiating w.r.t.
X we get :

=
=
[EEY
>
X
T

Q

*n=3K+1
Then ™1 =1 and 0" = o.

55. Answer (36)
Hint : 10500 = 2500_5500 and 10495 = 2495'5495

Sol. : For required divisors the exponent of 2 and
5 may be 495, 496, 497, 498, 499 or 500.

.. Total number of divisors =6 x 6 = 36
56. Answer (27)

Hint : y = mx + ¢ be a tangent to hyperbola

X2 y2

-7 2 =72 2 _h2
3 b2thenc azm?-»b

Q

2
Sol. : here C2= 32m? — (x3 A2+ x)

S A2MZ = A2(A2 + L+ 1)2> 0

3
>m>=
4

- [48my, | =27

57. Answer (13)

Hint : sum of n AM’s between a and b is equal to

&

Sol.: - 364= n.(7+49j
_ 364
.n=—
28
. n=13
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