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All India Aakash Test Series for JEE (Advanced)-2020
TEST - 1A (Paper-1) - Code-C

Test Date : 13/10/2019

ANSWERS

PHYSICS CHEMISTRY MATHEMATICS
1. (B, C) 19. (A C,D) 37. (C,D)
2. (A, D) 20. (B,C,D) 38. (B,C)
3. (A, C) 21.  (B,C) 39. (A D)
4. (A, D) 22. (B,C,D) 40.  (A)
5. (A, B, C) 23. (B,C,D) 41. (A D)
6. (A, B) 24. (B,C) 42. (A B,C)
7. (00) 25.  (30) 43.  (35)
8. (02) 26.  (09) 44. (63)
9. (20) 27.  (70) 45.  (41)
10.  (05) 28.  (50) 46. (26)
11.  (08) 29. (10) 47.  (10)
12.  (05) 30.  (30) 48.  (61)
13.  (16) 3. (19) 49. (06)
14.  (20) 32.  (65) 50. (27)
15, (C) 33. (D) 51. (C)
16.  (B) 34. (D) 52. (B)
17.  (C) 35. (B) 53. (A)
18. (A 36. (B) 54. (C)
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PART - | (PHYSICS)

Answer (B, C)
Hint: U, ~Llexz
2

Solution :

mg
k., =2k, AX =—

eq max Kk
Answer (A, D)
Hint : k = S10?
2

Solution :

" %(mﬁ)[%]

kT = mvo?

2
= Lppoe (Yo
2% (R

2 2
mvy My

2 v
Answer (A, C)

. T
Hint: to > r =E

Solution: t

. r_T
R>Q 4 12 6

_r,T.T
o4 12 3
Answer (A, D)

Hint: v, = /@
R

Solution :

ve =\/2C5_M — g(e)inR?’
R R 3

t

All India Aakash Test Series for JEE (Advanced)-2020 Test - 1A (Paper-1) (Code-C)_(Hints & Solutions)

HINTS & SOLUTIONS

A\
- ([ BR/
") | )
il l\\_ //
A B
V, =+/CeR?

V, =4/(C)16¢,R?* = 4,/Ce,R?

V, =,/(C)e 82 xR? =8,/Ce,R?
Answer (A, B, C)
Hint : For equilibrium pggjigq = Piquia

Solution :

2p,X
H

P=pot

2p,X
If 2p, = p, + —2
Po = Po H

2p,X H
:p_osz_

=
Po 2

~ (po)vg
e = (29, v

Answer (A, B)
Hint: F =(Y—?)M

Solution :

_9
2

(Mg Mg/

(Y)2A (Y)2A

(Mg Mg/
YA YA

Answer (00)

AL,

Hint: ¢f, =0=a, =0
Solution :

No force on plate (2)
= AX, =0

Answer (02)

Hint : Find IA0R

Solution :
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Test - 1A (Paper-1) (Code-C)_(Hints & Solutions)

10.

11.

12.

125-= (2.5)"7@

Answer (20)
Hint: 1 =la

Solution :

t=(mg() = (mf2 +gm€2)a

—a=|-2
(10&)

dcm = Ia
Answer (05)

Hint : f :nAd—u
dx

Solution :

du
f =nA—
N dx

15 = () (£)(¢ - %)

_ 15h
T nl(0-x)

dx _ 15h
dt  nme(0-x)

=u

Solve for t
Answer (08)

Hint: v = @
\}R

Solution :

Yo _ /%X&
Vv, M, R,
v, :\/Eve
= N=08

Answer (05)
Hint: Al ocF

Solution :

ar=| F
YA,

All India Aakash Test Series for JEE (Advanced)-2020

13.

14.

15.
16.

Al, F
Al, 5F
Ay _g
AL,
Answer (16)
Hint : Fupo = mg
Solution :
Av, e
VS ee
Avg 1
Y 16

Answer (20)

Hint: Ap = palL = pgAh
Solution :

_aL

9

Ah =20cm

Answer (C)

Answer (B)

Solution for Q. nos. 15 and 16

Hint & Solution : Find tension at mid-point of
rope (Net vertical force on string will be zero)

Ah

3r:
P 2 \;’/_1
X\ /\5\
SN M=8kg 5
L=20m
4
2)Tx==M
()T xZz=Mg
ST =M _5op
8
Ty :(T)x§=(50)><§=30N
A0 (M
Now (21,)5 =( 1 JiR)(40)e
M =2Kkg
' ”/\\—";\\ y
\', ‘_">"’
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All India Aakash Test Series for JEE (Advanced)-2020 Test - 1A (Paper-1) (Code-C)_(Hints & Solutions)

17.
18.

~R- Tyl )_30x20
Mg 80

30 15
=—="m
4 2
Answer (C)
Answer (A)
Solution for Q. nos. 17 and 18

R

v, 4
H . _ 0
Hint: vy, =vy+—

Solution :

PART - Il (CHEMISTRY)

19.

20.

Answer (A, C, D)

Hint : (5.18 bar, —56.6°C) represents the triple
point of CO2. Hence, all three phases exist
simultaneously.

Solution :
P (bar)

80
-60

Answer (B, C, D)
Hint : AG®° = AH°-TAS®
and AG°=-RTIn Keq

3

k =
€q H,0

21.

22.

23.

Solution :

AH° = g(—241.8) +(~1575) — (-2021)
= 83.3 kd/mole

AS°® = 2(188-6) +130.5 -194

= 219.4 JK! mol-*
AG® = AH° - TAS®
= 83.3 - 298 (219.4) x 103
=17.92 kJmol*
—RTIn K, =17.92

-17.92
PTORT

InKp<O

InK

= Kp<1

= (P <1

32
H,0 )

= PHZo <1

Answer (B, C)
Hint: P:Cl=1:5
Compound is PCl,

Solution :

Axial P—CI bond length > Equatorial P—CI| bond
length.

Answer (B, C, D)
Hint : Mass is lost in the form of « particles.

=

Solution :

Th2%? ——Pb2?

a=6 =4

And emission of one a particle and two B
particles lead to formation of an isotope.
Answer (B, C, D)

Hint : Closest distance between two atoms = 2R
Solution :

Rank = 2 for BCC

Rank = 4 for FCC
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Test - 1A (Paper-1) (Code-C)_(Hints & Solutions) All India Aakash Test Series for JEE (Advanced)-2020

24. Answer (B, C) Solution :

Hint : In presence of phenolphthalein,
neutralisation of half of the equivalents of
carbonate is reported.

Mean free path o« g

Mean speed o T

Solution :
Let in 100 ml, m moles of NaOH be ‘@’ and m Tg
moles of Na2COs be ‘b’ .. Diffusion coefficient .« —
So,
3
a+b = 100 95 27
a+2b = 160 Lo X==r=9
b - % 27. Answer (70)
Hint : The given set of quantum number
m moles of Na2COsz =120 Solution :
Now, So, the last electron enters 4f orbital.
CO, + 2NaOH——Na,CO, +H,0 S0, X =[Xe] 652414
m moles of CO, =120 .. Atomic number(Y) =70
And m moles of NaOH initially = 120 x 2 + 80 28. Answer (50)
=320 Hint : AG® is the maximum extractable useful
320 work.
X=—=1.
200 Solution :
Now, 120 m mole of C is present in 0.02 mole 386 x 103 =2(96500) x 4 x p
0.02(n+2)=0.12 p=05
nN+2=6 .. 100p =50
n=4 29. Answer (10)
25. Answer (30) Hint : Electrical neutrality
Hint : Moles of SOz = 2 x moles of FeS: Solution :
Assuming 100% vyield
( g 0 yield) 0>-=4
Solution :
ov=14
44.8 L at 2 atm and 546 K = 2 moles
2 moles of SO2 are produced with 40% yield. Tv=8
(ﬂ)Zn—Z 2x%x4+%x8x3:8
100
+3gq=100
= n=25 p=d

g=2.5x(120)=300g 0.1(p+3g)=10

30. Answer (30)

% x W =300 x10"° kg Hint : Rate = K [H*] [Ester]
3 2 Solution :
W:3OO><10 x10 ~6kg . .
5 (H )na = 0.001 [H*]Her.
26. Answer (09) [H*]HA =107

Hint : Diffusion coefficient « HA —H 4+ A K,
(mean free path) x (mean speed) (1-x) x X
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All India Aakash Test Series for JEE (Advanced)-2020

T

Ka =10

A~ +H,0 =HA+OH K, =10"°
(1-h) - h

h2

T 108 =h=10"

pOH=4=pH=10

31. Answer (19)

32.

Hint :
Ag"+e ——Ag ..(i)
Agl=Ag" +I" ...(ii)
Agl+e =Ag+I- .. (ii)
Solution : (jii) = (i) + (ii)

—nf(-0.28) = ~f(0.8) - 2.303RT log K,
= -0.28=0.8+0.06logK,
= -1.08=0.06l0gK_,
= log Ksp =-18

Kep =1 % 1018
Answer (65)
Hint :

3Fe® — > Fe* +3e”
6C*t — > 6C™ +12e”

6N®" —— 6N + 48"
n factor = 63
Solution :
40 x 0.63 x 5= (m moles) x 63
m moles = 2
M, =3 x 56+ 6 x (26) = 324
X =2x324x107° =0.648

100x = 64.8 ~ 65

33. Answer (D)

Hint : RLVP = Xsolute

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

Solution :

760-670 0.1
760  0.1+Xx

9 01 9 01

p—— : =
76  0.1+x 67

= X=%=0.744

34. Answer (D)
Hint :

RT?
K, = (lj _—f
1000 (AHfusion)

Solution :

« _( 78 ] 8.314 x 77.56
" \1000 10.67

35. Answer (B)
Hint : In presence of external H*,

Ko, Ka, [H,S]

]

[s*]-=

Solution :

-22
[s2]-10" i 10720
1

2x107%

o IN#] = o

=0.2M

36. Answer (B)

Hint :

H,S = 2H" +S*
Ni?* +S> = NiS
Solution :

Sulphide ion concentration decrease while [H*]

increases. So pH decreases.

PART - Il (MATHEMATICS)

37. Answer (C, D)

n-1
Hint: [Jox,=-1Vn=2mmeN
k=0

n-1
[J]oxi=1V¥Vn=2m+1imeN
k=0

Solution :

-1

=}

1=

Gy =—-1Vn=2m meN

=}
Ly

[Joxia=1Vn=2m+1imeN
k=0
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Test - 1A (Paper-1) (Code-C)_(Hints & Solutions) All India Aakash Test Series for JEE (Advanced)-2020

21 For independent of X, r =5

l-o2=1-en" Independent term = 1°Cs(sin~!p)5(cos1p)°

=1- cosﬁ—i sinﬁ So for given interval p € [-1, 1]
n n
Minimum value of (sin-p cos-1p)® at p = -1,
T
= 1-1+2 sin? ——| 2sin”.cos ™ 5 10
n n [—_X nj _T
25
Y
= 25|n—( inX —icos™ J 1
n
Maximum value of (sin-p cos™p)* at p=—,
n( . (n nn V2
= 2sin—| cos ——— +| sin| ———
n n 2 5 10
(EXEJ _r
nn 4 4 220
l-—02=2 sm(ﬁje (“ 2]
n 41. Answer (A, D)
38. Answer (B, C) Hint : Substitute A== — (B + C)
n _ ; .
Hint : S, :% ( (n+3)2 n - j Solution :
an(n+H(n+2)(n+3) (g C NER B
Solution : Sin E— +E + SIn E— +E +
1
T =
" nin+D)(n+2)(n+3) sin(%j :g
18 (n+3)—n j
S ==
! 3nz—1(n(n +D(n+2)(n+3) = cos(%}tcos[zcge’]—
_ 1[1_ 1 j
316 (n+h)(n+2)(n+3) Cos(@j = g ()
119
L=
2160 = 2 cos[ (B +C)] cos[B Cj
39. Answer (A, D)
Hint : f(8) < f(10) < f(12) 3 .
Solution : 2 cos ( (B +C)j+1— ) ...(ii)
f(8) < f(10) < (12)
Case 1: f(8) < f(10) < f(12) For real values of cos( (B +C)j
9Cs functions
Case 2 : (8) = f(10) < f(12) B-C
9C; functions [2 COS( D —4(=2) [ j 0
Case 3 : (8) < f(10) = f(12)
9C; functions = cos? (ﬁj >1
Case 4 : f(8) = f(10) = f(12) 4
9 i —
_ ?1 functions - B-C 0 — B-C i)
For f(i) < f(j), 2-°C2 + °C3z + °C1 = 165 4
f(i) <f(j), °Cs = 84 By equation (i), we get
40. Answer (A) 2
cos r {2 COS(E(B +C)j —1} =0
Hint : T,,, = °C, (x sin "t p)**" (—pj 4
X
3B 1
Solution : = 0037 =5
“1pY 3B
Trq = °C, (x sintpy!o! (Mj = = =60° = B=40°=Cand A=100°
X
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All India Aakash Test Series for JEE (Advanced)-2020 Test - 1A (Paper-1) (Code-C)_(Hints & Solutions)

42.

43.

44,

45,

Answer (A, B, C)

Hint : .. Ais symmetric matrix.

Solution :
2 -1 0
The matrix A=|-1 2 -1
0 -1 2

A is symmetric matrix.
trace (A) =6
det(A)=2(4-1)+1(-2-0)=4

Answer (35)

Hint : Simplify using properties of determinants.

Solution :
3
1
a + b2 C2
a
3
abc| a? b +1 c? |=154
b
3
1
a2 b2 C™ +
c
a®+1 bl c®
= | a® b*+1 % |=154
as b® c3+1

= ad3+b3+c3=153
a, b, c all must be odd.
Hence, 13+ 33 + 53

(a, b, ¢) has unordered pair triplets satisfying
1,3,5).

= a?+b?2+c2=12+32+52=1+9+25=35
Answer (63)

Hint : Convert entire problem in cosine function.
Solution :

2 secz = cos(x +y) + cos(x —v)

=

=2 COSX COSY
cosz

= cosxcosycosz=1

Hence, (1, -1, -1), (-1, -1, 1), (4, 1, 1) and
(-1, 1, -1) for (cosx, cosy, cosz) are possible.

Total number of triplets = 27 + 18 + 18 = 63
Answer (41)

1 1
r—— r+1)——
2 _( ) 2

Hint: T, = 1 1
rr-+= (r+Yr+—=
(r=D+5 (+Dr+7

46.

47.

Solution :
21 21
T = i: : 2
s (2 r+=|[r2-r+=
4 2 2
1 1
r—= r+-
T - 2 21
r2—r+= r24r+=
2
r—1 (r+1—£
T 2 2
' 1 1
rr-D+= (+hr+=
( )2( ) >
20 1 21—£
ZTr:;_ 2
w1 o404l
2
L A1 _800
841 841

Answer (26)

Hint : Make a quadratic in a.
Solution :

a?—1lax + (10x2 + 9x® —x* =0

L 11 +121x2 + 4(x* —9x3 —10x?)
- 2

=

= xX2+x—a=0orx2—10x+a=0
All four roots are real, then

1+4a>0and100-4a=>0

= ae {—% 25}
Number of integral values of a = 26
Answer (10)
Hint : P is orthocentre of AABC.
Solution :

DEF is pedal triangle of triangle ABC.

So, P is orthocentre of AABC.
AP = 2R cosA, BP = 2R cosB and CP = 2R cosC

8R3 cosA cosB cosC = 3
and 4R?[cos?A + cos®B + cos’C] = 7

= 4R?[1 - 2 cosA cosB cosC] =7

Now, DP = 2R cosB cosC, EP = 2R cosA cosC
and FP = 2R cosA cosB

Aakash Educational Services Limited - Regd. Office :
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All India Aakash Test Series for JEE (Advanced)-2020

DP-EP-FP = 8R3[cosA cosB cosCJ?

1

0
7/ N\
N w
N—
w
1
O
| I
N

48. Answer (61)
Hint : Such numbers = 53 — 43
Solution :
Such numbers = 53 - 43 =61
49. Answer (06)

Hint :
(1+3x-2x2)% = Z%mp(s«:x)q (—2x3)"

Solution :

(1+3x-2x*)° =" plz!'r !(1)P(3x)q (=2x?)

p+q+r=5 qg+2r=3
p q r
Casel: 2 3 0
Case2: 3 1 1
1C1 3:_
Coefficient of x 2I3|()() 3|1|11(3)(2)

10 x 27 + 20 x 3 x (=2)
=3x10(9-4)=150
Sum of digits of coefficients of x3 = 6
50. Answer (27)

o (222

Solution :

s=3+5(3 )+ [jls[jw
(sl -ls)ol3) ol -~
s(gjzs+z[§j+4(§f+6[§f’+...w
SEHRORORS
o) (i) -
OO

Let S

1
s =
31

51.
52.

53.

54.

|

Answer (C)

Answer (B)

Hint : Draw graph of A, B, C.
Solution for Q.Nos. 51 and 52 :

Re(z)-Im{z)=2

v= 2
Y <)

= Number of elements in AN B n C is two.
Area=%n><4—%x2«/§x 2=n-2

0 < arg(zs) < cot?2
Answer (A)

Hint : Total number of matrices be 9! and values
of determinants are of opposite sign.

Solution :
All the determinants can be grouped into two

- 9! .
groups each containing > determinants such

that corresponding to each determinant in a
group there is another determinant in the other
group which is obtained by interchanging the two
consecutive rows of the determinant in the first
group.

Sum of the values of the determinants is 0.
Answer (C)
Hint : First 9 prime numbers are 2, 3,5, 7, 11, 13,
17,19, 23.
Solution :
matrix

The maximum value of trace of

=23+19+17=59
The minimum value of trace of matrix = 10
The required value =59 — 10 = 49

Aakash Educational Services Limited - Regd. Office : Aakash Tower, 8, Pusa Road, New Delhi-110005 Ph.011-47623456
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Test - 1A (Paper-1) (Code-D)_(Answers) All India Aakash Test Series for JEE (Advanced)-2020

All India Aakash Test Series for JEE (Advanced)-2020
TEST - 1A (Paper-1) - Code-D

Test Date : 13/10/2019

ANSWERS

PHYSICS CHEMISTRY MATHEMATICS
1. (A, B) 19. (B,0) 37. (A,B,C)
2. (A, B, C) 20. (B,C,D) 38. (A D)
3 (A, D) 21. (B,C,D) 39. (A
4. (A, C) 22. (B,C) 40. (A, D)
5. (A, D) 23. (B,C,D) 41. (B,C)
6. (B, C) 24. (A, C,D) 42. (C,D)
7. (20) 25.  (65) 43.  (27)
8. (16) 26. (19) 44.  (06)
9. (05) 27.  (30) 45.  (61)
10.  (08) 28.  (10) 46. (10)
11.  (05) 29.  (50) 47.  (26)
12.  (20) 30. (70) 48.  (41)
13.  (02) 3. (09) 49. (63)
14.  (00) 32.  (30) 50. (35)
15, (C) 33. (D) 51. (C)
16.  (B) 34. (D) 52. (B)
17.  (C) 35. (B) 53. (A)
18. (A 36. (B) 54. (C)
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PART - | (PHYSICS)

Answer (A, B)

YA

Solution :

(Mg~ Mg/
(Y)2A (Y)2A

(Mg Mg/
YA YA

Answer (A, B, C)

AL,

Hint : For equilibrium Psolid = pliquid
Solution :

2pX
H

p=pot

2pX

If 2p, = p, +

_ 2peX

H
3[30 DX:E

_ (po)Vg 9

Answer (A, D)

Hint: v, = /@
R

Solution :

P =L TN
R R 3

V, =+/CeR?

V, =/(C)16e,R? =4,/Ce,R’

V, =/(C)e 82 xR? =8,[Ce,R?
Answer (A, C)

. T
Hint: to 5> Rr :E

5.

6.

7.

8.

All India Aakash Test Series for JEE (Advanced)-2020 Test - 1A (Paper-1) (Code-D)_(Hints & Solutions)

HINTS & SOLUTIONS

_r.r_T
R 4 12 6

Solution: t

RP

T
+ —
1

T
4 12
Answer (A, D)

T
3
Hint : k = ~1o?
2
Solution :
1 v2

k. ==(2mR?) =%
= 3{emm)

kT = mvo?

2
kZEIADB V_o
2% IR

2
k:£|AOBV_0
2 2° (R

2

mv
_ 0

=k, = > -

2
mv;

2 2
mv mv
2 0 0
kl = mVO _|:___:|

2 T

mv;

2

mv
= + 0
2 T

Answer (B, C)

Hint: U, D X2
2
Solution :

Keg = 2K, AXpay = %
Answer (20)

Hint: Ap = palL = pgAh
Solution :

_al

9

Ah =20cm

Answer (16)

Hint : Fuo = mg

Ah

Solution :
Av, e

S

2/9
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All India Aakash Test Series for JEE (Advanced)-2020

9. Answer (05)
Hint: Al ocF

Solution :

ar=| F
YA,

AL, F
AL, SF

AL,

—2_5
AL,

10. Answer (08)

Hint: v = @
\}R

Solution :

VP_ MPXRe
Vv, M, R,
vp=«/§ve
= N=08

11. Answer (05)

Hint : f :nAd—u
dx

Solution :

du
f =nA—
N dx

_15h
B nC(f—X)

dx _ 15h
dt  ne((-x)

=Uu

Solve for t
12. Answer (20)

Hint:t=la

Solution :

t=(mg() = (mC2 +gmf2)a

—a=|-2
(10&)

acm = I

13. Answer (02)
Hint : Find IAcR
Solution :

125- (2.5)‘%@

14. Answer (00)
Hint: ef, =0=a, =0
Solution :
No force on plate (2)
= AX, =0

15. Answer (C)

16. Answer (B)

Solution for Q. nos. 15 and 16

Hint & Solution : Find tension at mid-point of
rope (Net vertical force on string will be zero)

4
2T x==M
(2)T <z =Mg
=7 =M _5on
8
Tu :(T)x§:(50)><§:3ON
A0 (M
Now (21,)5 ~( 1 JiR)(40)g
M =2 kg
\ R
.\"‘/ ':.)‘-,
jR:GQJ:wxm
Mg 80
Rzﬁzém
4 2

Aakash Educational Services Limited - Regd. Office : Aakash Tower, 8, Pusa Road, New Delhi-110005 Ph.011-47623456
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All India Aakash Test Series for JEE (Advanced)-2020 Test - 1A (Paper-1) (Code-D)_(Hints & Solutions)

17. Answer (C)
18. Answer (A)

Solution for Q. nos. 17 and 18
. 4
Hint: v, =V, Yot

Solution :

PART - Il (CHEMISTRY)

19.

Answer (B, C)

Hint : In presence of phenolphthalein,
neutralisation of half of the equivalents of
carbonate is reported.

Solution :

Let in 100 ml, m moles of NaOH be ‘a’ and m
moles of Na2COs be ‘b’.

So,
a+tb = 100
a+2b = 160
b = 60
a = 40
In 200 ml m moles of NaOH = 80
m moles of Na2COz = 120
Now,

CO, +2NaOH——Na,CO, +H,0
m moles of CO, =120
And m moles of NaOH initially = 120 x 2 + 80
=320

x:ﬁzlﬁ
200

20.

21.

22.

Now, 120 m mole of C is present in 0.02 mole
0.02(n+2)=0.12
nN+2=6
n=4
Answer (B, C, D)
Hint : Closest distance between two atoms = 2R
Solution :
Rank = 2 for BCC
Rank = 4 for FCC
Answer (B, C, D)
Hint : Mass is lost in the form of o particles.
Solution :

232 208
Th90 —>Pb82
a=6, p=4

And emission of one « particle and two
particles lead to formation of an isotope.
Answer (B, C)
Hint: P:Cl=1:5

Compound is PCI,

Solution :

Axial P—CI bond length > Equatorial P—Cl bond
length.

=

23. Answer (B, C, D)

Hint : AG®=AH° - TAS®
and AG°=-RTInk,,

k = P?/2
ed H,0
Solution :

AH° = g(—241.8) 1 (~1575)— (~2021)
= 83.3 kd/mole
AS® = 3(188-6) +130.5 -194

=219.4 JK-1 mol?
AG® = AH° — TAS®
=83.3-298 (219.4) x 103
=17.92 kdmol-1
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—RTIn K, =17.92 Solution : (iii) = (i) + (ii)
1792 —nf(-0.28) = —f(0.8) - 2.303RT logK
P RT = -0.28=0.8+0.06logK
InK_ <0
P = -1.08=0.06logK,
= K <1
p = log Kep = -18
3/2
= (PHZO) <1 Ksp =1x1018
= P,o<1 27. Answer (30)
Hint : Rate = K [H*] [Ester]
24. Answer (A, C, D) )
Solution :

Hint : (5.18 bar, —56.6°C) represents the triple .
point of CO2. Hence, all three phases exist (H)ra = 0.001 [H*]He.

simultaneously. . [H*] 103
o HA =
Solution :
P (bar) . HA =H+A" K,
7387 o) x
2
5.18 [ Xk
1 RGNS 1
101 .. i Ka = 10_6
s gacg 10 © A" +H,0 =HA+OH K, =107
i &Ql) (1—h) - h h
2
25. Answer (65) h_ =10®% = h=10"*
Hint : 1

OH=4=pH=10
3Fe’* — sFe® +3e” P P

28. Answer (10)

2+ +4 -
6C" ——6C™ +12e Hint : Electrical neutrality

B6N>" — 5 6N*° +48e” Solution :
2-=9
n factor = 63 ©

_ ov=4
Solution :
40 x 0.63 x 5 = (m moles) x 63 V=8
m moles = 2 2><L><4+ 9 x8x3=8

100 100

M, =3x56+ 6 x (26) = 324

p+3g=100
X=2x324x10" =0.648

0.1(p+3q) =10

100x = 64.8 ~ 65 29. Answer (50)

26. Answer (19) Hint : AG° is the maximum extractable useful

Hint : work.
Ag"+e- ——Ag ...(i) Solution :
386 x 103 = 2(96500) x 4 x p
Agl=Ag" +I .. (i)
p=05
Agl+e =Ag+I- ... (i) - 100p =50
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30.

31.

32.

Answer (70)

Hint The given set of quantum number
represent 4f orbital.

Solution :
So, the last electron enters 4f orbital.
So, X =[Xe] 6s?4f*

Atomic number(Y) =70

Answer (09)
Hint : Diffusion coefficient o

(mean free path) x (mean speed)
Solution :

Mean free path oc%

Mean speed o T

3
o . T2
Diffusion coefficient oc F

3

2

3 3
Answer (30)

Hint : Moles of SO2 = 2 x moles of FeS>
(Assuming 100% vyield)

Solution :
44.8 L at 2 atm and 546 K = 2 moles
2 moles of SO:2 are produced with 40% yield.
(40
100

= n=25

g=2.5x(120)=300 g

S w=300x10"° kg
100

300 x107% x10?

vw=z——————

=6k
5 g

33. Answer (D)

Hint : RLVP = Xsolute
Solution :

760-670 0.1
760 0.1+ x

34.

35.

36.

Answer (D)
Hint :

RT?
K, = (l) R S
1000 (AHfusm)
Solution :

_( 78 ] 8.314 x 77.56
" \1000 10.67

Answer (B)
Hint : In presence of external H*,

K, K, [H,S]

[T

=4.714 K kgmol-

[s2]=

Solution :
22
[s2-] = 10 - 1020
0.1

) [Ni2+] _ 2x107%

102 =0.2M
Answer (B)
Hint :
H,S = 2H" +S*

Ni* + S~ = NiS
Solution :

Sulphide ion concentration decrease while [H*]
increases. So pH decreases.

PART - Il (MATHEMATICS)

37.

38.

Answer (A, B, C)
Hint : .. A is symmetric matrix.

Solution :
2 -1 0
The matrix A=|-1 2 -1
0O -1 2

A is symmetric matrix.

trace (A) =6

det(A)=24-1)+1(-2-0)=4
Answer (A, D)
Hint : Substitute A== — (B + C)
Solution :

{5l o2

. (3A 3
sin| — | ==
2 2
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£ZB+CJ (ZC-FB]

= cos +cos -

2 2
COSK:B(BJFC)j=E (i)

2 2
= 2005(§(B+C)jcos(8_cj—
4 4

ZCOSZ(%(B+C)j+1:§ ..(i)

2
3
For real values of cos Z(B +C)

(2 cos(B_C
4

= %:o = B=C

.. (iii)

By equation (ii), we get

3 2
[2 cos(Z(B +C)j—lj =0

3B 1
= CO0S—=—
2 2

%B:aoo — B =40°=C and A = 100°

39. Answer (A)

EERY
Hint: T,,, = °C, (x sin"t p)**" (m]
X

Solution :

1Y
T, = °C, (x sin ™t p)to" (—COSX p]

For independent of x, r =5
Independent term = 1°Cs(sin~!p)>(cos1p)®
So for given interval p € [-1, 1]

Minimum value of (sin-'p cos'p)® at p = -1,

Maximum value of (sin-'p cosIp)° at p=—F,

non)
4 4 220

&

40. Answer (A, D)
Hint : f(8) < f(10) < f(12)
Solution :
f(8) < f(10) < f(12)
Case 1: (8) < f(10) < f(12)
9Cs functions
Case 2 : f(8) = f(10) < f(12)
9Cz functions
Case 3 : (8) < f(10) = f(12)
9C2 functions
Case 4 : (8) = f(10) = f(12)
9C: functions
For f(i) < f(j), 2-°C2 + °C3 + °C1 = 165
f(i) < f(j), °Cs = 84
41. Answer (B, C)

n —
Hint : Snzlz (n+3)-n
3\ n(n+)(n+2)(n+3)
Solution :
1
T, =
n(n+H(n+2)(n+3)
S _13 (n+3)-n
" 345 n(n+D(n+2)(n+3)
_1f1 1
~ 36 (n+1)(n+2)(n+3)
119
72160
42. Answer (C, D)
n-1
Hint: [Joy,=-1Vn=2mmeN
k=0

-1
oy =1VvVn=2m+lmeN
0

=}

=
I

Solution :

-1
oy =—-1Vn=2m meN

=}

=
Il
o

]
=

o =1VvVn=2m+IlmeN
=0

=

j2m
l-oc2=1-e "

2n . . 2%
=1-cos——isin—
n n

. T . . T T
=1-1+2sin>=—i-2sin=-cos—
n n n
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. T . T . T
2 sin—| sin——1i cos—
n n n

1
N
v,
=]
|a
7\
o
o
)
N\
Sla
|
N3
N—
+
v,
>
|
|
|
N—
N——

1-o2

2 sin (Ejei[g_g]

43. Answer (27)

o (oo A

s-a-3of3) f3] -

s-la) o) )

o523 o -
Let 51=2(§j+4@26@3+_m

8

11
3
3
S, ==
)
So, S 2 :3+§:2
3 2 2
s=Z
4
44, Answer (06)
Hint :

5

! ‘
(1+3x-2x*)° =" o !(1)F’(3x)‘f| (-2x?)

p!

Solution :

(1+3x - 2x2)° = Zﬁ(np(sx)q (=2x2)

p+q+r=5 g+2r=3

p q r
Casel: 2 3 0
Case?2: 3 1 1

45.

46.

47.

- 5! 5!
3= 2 3.0, 2 1/ o\l
Coefficient of x 2!3!(3) (-2) +3!1!1! 3)(-2)

=10x 27 +20 x 3 x (-2)
=3x10(9-4)=150
Sum of digits of coefficients of x> = 6
Answer (61)
Hint : Such numbers = 53 — 43
Solution :
Such numbers =53 - 43 =61
Answer (10)
Hint : P is orthocentre of AABC.
Solution :
DEF is pedal triangle of triangle ABC.

So, P is orthocentre of AABC.
AP = 2R cosA, BP = 2R cosB and CP = 2R cosC

8R3 cosA cosB cosC =3
and 4R?[cos?A + cos?B + cos?C] =7
= 4R?[1 - 2 cosA cosB cosC] =7

Now, DP = 2R cosB cosC, EP = 2R cosA cosC
and FP = 2R cosA cosB

DP-EP-FP = 8R3[cosA cosB cosCJ?

o315

_27 1

81 3
Answer (26)
Hint : Make a quadratic in a.
Solution :
a?—1lax + (10x®2 + 9x® —x*) =0

L 11 +121x2 + 4(x* —9x® —10x?)
B 2
= x2+x—a=0orx2—-10x+a=0

=

All four roots are real, then

1+4a>0and100-4a=>0

= ae {—l, 25}
4

Number of integral values of a = 26

48. Answer (41)

r—1 (r+1—£
Hint: T, = 21— 21
rr=D+= (r+r+=-
r=D+5 (+Dr+7
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Solution :
rz—% rz—%
Tr: =
1
e (r2aret|frzor gl
4 2 2
1 1
r—= r+=
Te = 21 21
r2—r+= r24r+=
2
r—E (r+1—1
- 2 2
T 1 1
rr=D+= (r+Hr+=
( )2( ) 5
20 1ot
_2_ 2
ZTI’_l 1
T 4204 -
2 2
L 41 _800
841 841

49. Answer (63)
Hint : Convert entire problem in cosine function.
Solution :
2 secz =cos(x +y) +cos(x—y)

2
cosz

=

=2 COSX COSY

= cosxcosycosz=1

Hence, (1, -1, -1), (-1, -1, 1), (4, 1, 1) and
(-1, 1, -1) for (cosx, cosy, cosz) are possible.

Total number of triplets = 27 + 18 + 18 = 63
50. Answer (35)

Hint : Simplify using properties of determinants.

Solution :
3
a +1
h b2 c?
a
3
abc| a? b +1 c? |=154
b
3
c’+1
a® b2 hl
c
a+1 b c®
= | a b*+1 c® |=154
3 b3 cd+1

= a3+ b3+c3=153

O

51.
52.

53.

54.

O

All India Aakash Test Series for JEE (Advanced)-2020

a, b, ¢ all must be odd.
Hence, 13+ 33 + 53

(a, b, c) has unordered pair triplets satisfying
(1, 3, 5).

= a?+b?+c?2=12+32+52=1+9+25=35
Answer (C)

Answer (B)

Hint : Draw graph of A, B, C.

Solution for Q.Nos. 51 and 52 :

= Number of elements in An B n C is two.
Area:%nx4—%x2«/§x 2=n-2

0 < arg(z4) < cot12
Answer (A)

Hint : Total number of matrices be 9! and values
of determinants are of opposite sign.

Solution :

All the determinants can be grouped into two

- 9! .
groups each containing e determinants such

that corresponding to each determinant in a
group there is another determinant in the other
group which is obtained by interchanging the two
consecutive rows of the determinant in the first

group.
Sum of the values of the determinants is 0.
Answer (C)

Hint : First 9 prime numbers are 2, 3, 5, 7, 11, 13,
17, 19, 23.
Solution :
matrix

The maximum value of trace of

=23+19+17=59
The minimum value of trace of matrix = 10

The required value =59 — 10 = 49
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