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SET # 01
PHYSICS 3. NTA Ans. (1)
1. NTA Ans. (1) Sol.
Sol. As K s variable we take a plate element of Area /\
A and thickness dx at distance x
Capacitance of element
dCZ(A)K(1+ocx)80 I
dx
Magnetic flux (¢) through ring is ¢ = n(R)2.B
H H $ = (R2)(pnD) = (RR2pgn)(t — 2)
—d¢
X dx | . Induced e.m.ffof Vp :T
Now all such elements are is series so
equivalent capacitance
a P = (7R gl ) (2t -1)
RIS S
C dc AKSO 1+ ox R2 I.(2t=1
0 ( ) and induced current I; = 1% Hol O( )
11 1n(1+ocd} Ry
C 0aAKeg, 1 (Rg —>Resistance of Ring)
2 3
zl - ! ad— (ocd) n (ocd) o Clearly Vi and I are zero at t =l = 0.5 sec.
C aAKg 2 3
and their sign also changes at t = 0.5 sec.
1 [ ad  (0d)? ] 4. NTA Ans. (3)
C aAKg 2 3 Sol. T
I T
C AKg, 2
lift
C= AKSO 1+(X_d
d 2 |
2. NTA Ans. (3) l l
Sol. Time period of revolution of electron in nth orbit f
2000 g '
pra | 1
2t o 7 Let elevator is moving upward with constant
T—Tz—vo(zj speed V.
n Tension in cable
n’ T = 2000 g + f. = 2000 + 4000
= T —
Z T = 24000 N
3 —
E:%:g — T,=8x 1.6 x 10-16 Power P =TV
T ) = 60 x 746 = (24000) V
1 10° 60 % 746
=== x 14 V=—t"""-1865 = 1.9 m/s.
Now frequency f, T, 8x1.6 7.8 x 1014 Hz. 24000
*
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S.

Sol.

Sol.

Sol.

Sol.

10.

Sol.

NTA Ans. (2)

Equivalent resistance of upper branch of circuit

R=25Q

;.50 20

S AMAM. AMAAA
7 TYYWYY YYYYYY

AAAAAA
YYYYyy

20

v

Voltage across upper branch = 1 V
_
2.5
= I1,=02A
NTA Ans. (1)

= 1 4 A

W
y—1 0.4
100 — 100 x3
_ 4.6555 __ _gg 9q.
0.4

NTA Ans. (3)

2
mghzlrnv2 FRLIVR oo ><V—2 22
2 2 I 4
4
u=,/—gh
3g
v
0=—
NTA Ans. (2)
NTA Ans. (1)
LD _150><250:375

m= =
fxf, £, x25

f, = 20 mm.
NTA Ans. (2)
2 2

m— +m— = mk’
12 16

r_

=k?
48

11.

Sol.

12.
13.

Sol.

14.

Sol.

15.

Sol.

ALLEN .

where B is along j
E
B

E=3x108x 3 x 108=9 V/m.
NTA Ans. (1)
NTA Ans. (3)

\F
v=|—
v

=C

YA
TAI 16x10" x10°° x A/
90 = = 3
m 6x10°
l
_ 810053, s _

NTA Ans. 4)

sinez2
®

sin60° = 2%
0]

sin, S E)
o

N

0, = 25°
NTA Ans. (1)

I—°=I= 9 % cos O
10
cosG—L
5
(N L
I, 10
2
0 = 63.44°

angle rotated = 90 — 63.44° = 26.56°
Closest is 1.
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16. NTA Ans. (2)
Sol. Applying energy conservation

v=,ut——— @)

By momentum conservation, we have

Vr

m_ 9m [GM

10" 70\ 2R ....>i1)

& —v =mv
10 °

= 10 N R

....(1i1)

Let 1 kg as origin and x-y axis as shown

_1(0)+1.5(3)+2.5(0)

cm 5 =0.9 cm

_1(0)+1.5(0)+2.5(4)

YCm_ 5 =2 cm

18. NTA Ans. (2)

B n1CP1 + n2CP2

Sol. CPeq -
C B HICVI +n2CV2
Vea O ny+a
5R 8R
2X—+3x—
v =CPeq _ 2 2
4 Cveq 2X$+3X@
2 2
_ 5+12_£~142
T 349 12

Correct Answer : 2
19. NTA Ans. (1)

Kinetic energy of rocket Sol. L C R
1
= Em(vi + Vf) i
(61 M L 100w —100SM
20 2R R
By kVL
_m 1002 _119GM
20 2R &
S 9 _jrR=0
, 119GM dt C
=5m|u -
200R /°
2
17. NTA Ans. (2) d—§1+lq+qu -0
d° C d
y for damped oscillator
Sol 1
: net force = -kx — bv = ma
2
mdzx +kx + bdx =0
dt dt
4 cm
by comparing ; Equivalence is
>X
(O,T)TI.Okg 3em ] 5kg L_>m;c_>i;R—>b.
(3,0) K
L 2 2
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20.

Sol.

21.

Sol.

22,

Sol.

ALLEN .

NTA Ans. (2)
Electric field due to each sheet is uniform and

equal to E -2

2¢g,

Now net electric field between plates

E,. =Ecos60°(—% )+(E —Esin60°)(9)

:i{_ﬁj{l_ﬁJ 9}
2¢,| 2 ME

NTA Ans. (10)
Mechanical energy conservation between
A &P

o]

U1+/Il/ =K2+U2

mgx2=mgx1+K,
K, =mgx1=101.
NTA Ans. (600)

900
y Q=Q+W
C: W=120017J

, Q,=Q
300

for carnot engine

QQ_T

Q2 T2
Q+1200 _ 900
Q 300

Q + 1200 = 3Q
Q = 600 J.

23.

Sol.

24.

Sol.

25.

Sol.

NTA Ans. (10)

Power incident P =1 x A

n = no. of photons incident/second
nE, = 1A

1A

n=—-
E,

I 6.4x107 x1
he @xlﬁxlO'19
A ) 310

n = 10*14 per second

Since efficiency = 10-3

no. of electrons emitted =110+!! per second.
x =10

NTA Ans. (60)

y=og+to, +a,

=5x%x40°+5 x 106 +5 x 106
=B0+5+5 x10°

y= 60 x 10-6
C =60.
NTA Ans. (175)

y

D C(5.5.0)

E
C(0,5,5)

zZ

>

ADEF — 251
A, =251 +25k

3i+4k

< W
Il

>

B.
=25%x3+25x4
o =175 W,
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CHEMISTRY 4. NTA Ans. (3)
1. NTA Ans. (3) Sol.
Sol.
0O
Il NaBH,
CH,-CH,-C=C-CH, C\Hﬂ
COOH
CH,-CH,-C=C-CH,- CH,-OH
PBry
0=C-OH 0=C-O™Na" Meelhel cH, —CH, - C = C - CH,~ CH,~ Br
NaHCO, + H,C0, —H,0 + CO,
Cl Cl _ (1) Co,
\ ) CH,-CH, -C=C~€H; - CH, — MgBt R
Fraction-A 0
[1
O-Na* C€H,-CH,-C=C- CH, -CH, - C-OH
Q.=Q
Cl 5. NTA Ans. (3)
Fractlon B Sol. Base strength order
@\ C.\ >NH -CH= NH>CH NH CH,
(+R)
(+R) (+R)
Fraction- C (B) (A) ©)
pk;, order (C > A > B)
6. NTA Ans. (3)
2. NTA Ans. 4) Sol. Atomic radius of Ag and Au is nearly same due
to lanthanide contraction.
HBr
Sol.  CHy— QH —LH, —=5CH, - CH-CH, | 7. NTA Ans. (1)
0 +
|
H H CY
¢ ¢
:IBI' SOl- H(A\H l’lnet = 0 /(A\ C/ l’lnet = 0
(1)Br~ H Cr
(2)HBr ’ CHS_ CH - Cle
Br
H
3. NTA Ans. (3) I
Sol. Option(3) is according to Gaylussac's law of C/(X\C/ Hpee # 0
volume combination. L
*
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8. NTA Ans. (1) NP
o O K"/A
Sol. E0 AGO (c) CH, —CH - CH - (%H3 _— N
Cu®®+2¢®*——>Cu 034 =-2F(0.34) CH; Br (Hoffmann
major)
Cu®+e®——Cu 0522 =-F(0.522)
0
Cu*® +e®——Cu’ - éollj - | 0o CH;
d ~CH-CH,-C -~ e
AGO= —2F (0.34) — (- F(0.522) = —F (0.68 — (@ 71 2 - CH-C-H
0.522) = - F (0.158) CH; CH;  (Saytzeff
major)

o _ “F(0.158)

9. NTA Ans. 4)

=0.158V

Sol. (a) Zeolite method removes only cations (Ca2+
and Mg2+ ion) present in hard water

2NaZ + M** (aq) - MZ,(s) + 2Na'(aq)

M—->Mg, Ca)

(b) Synthetic resin method removes cations

(Ca2+ and Mg2+ ion) and anions (like CI,

HCO, , SO,” etc.)

(i) 2RNa(s) + M**(aq) — R,M(s) + 2Na'(aq)
(Cation exchange M->Mg, Ca)
resin)

(i) RNH", OH (s) + X (aq) — RNH, X (s) +

OH (aq)
(Anion exchange (X_=C1_,HCO3_,SO42_
resin) etc)
10. NTA Ans. 4)
Sol. Order is

ion — ion > ion = dipole > dipole = dipole
11. NTA Ans. (1)

Sol.
(ljH3 Ht (|jH3
(a) CH37?7CIH7CH3WCH37|C7C4H7CH3
CH, OH CH,
3
<—CH; - IC - CH - CH,
H -
(Saytzeff CH;
major)
(b) CH; - CH-CH - CH,; %CH37|C:CH7CH3
CH; Br CH,
(Saytzeft
major)

(CH;3);0"K" is incorrect representation of

potassium tert-butoxide [(CH;);COK'].

So it is possible thatiit can be given as Bonus
12. NTA Ans. (2)

Sol. Wrought iron.is purest from of commercial
iron.

13. NTA Ans. 3)

Sol. <The vapour pressure of mixture ( = 600 mm Hg)

is greater than the individual vapour pressure
of its constituents (Vapour pressure of CS, =
512 mm Hg, acetone = 344 mm Hg). Hence,
the solution formed shows positive deviation
from Raoult's law.

:>(1)ASOIH>O , (2) Raoult's law is not

obeyed
(3) Ay Volume > 0
(4) CS, and Acetone are less attracted to each
ether than to themselves.
14. NTA Ans. (1)
Sol. Order of electron gain enthalpy (magnitude) is
Cl>F>Br>1
15. NTA Ans. (2)
Sol. No. of orbitals = n*= 5’ = 25
For n = 5, no. of orbitals = n2 = 25
Total number of orbitals is equal to no. of

1

electrons having m, = =

2
16. NTA Ans. (1)

Sol. (i) Riboflavin ——> (¢) Cheilosis
(i1) Thiamine ——> (a) Beriberi
(iii) Pyridoxin —— (d) Convulsions

(iv) Ascorbic acid —— (b) Scurvy
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17. NTA Ans. 4) 23. NTA Ans. (2)
Sol. In complex [Ni(CO),] decrease in Ni—-C bond
length and increase in C—O bond length as well OH OH
as it's magnetic property is explained by MOT.
18. NTA Ans. (1) 0) Cl
Sol Sol SN H 0
. ol. OK \ﬁ/ \Cl
0
H3C\ - @ -7+ .
N +Cl” [N=N SO; Na Chloramphenicol
H,” 24. NTA Ans. (10.60)
l, Sol. 4 gm of NaOH in, 100 L sol. = 103 M sol.
M 9.8 gm of H,SQ, in 100 L sol. = 103 M sol.
e : . -3
\N@N _ N@ SOTNG* Mixture : 40L_of 103 M NaOH and 10 L of
Me/ 10_3 M HzSO4 501.
Final Conc. of OH-
(Methyl orange)
10 (40x1-10x1x2) .
It is an acid base indicator 40+10
19. NTA Ans. 4) pOH = — log (6 x104)
20. NTA Ans. (3) =4-logb6 =4 -0.60 =3.40
Sol. Potasisum has an oxidation of +1 (only) in pH = 14 — 3.40 = 10.60
combined state. 25. NTA Ans. (1.66 to 1.67)
21. NTA Ans. (=2.70 to -2.71) Sols* 3Cl, + 6NaOH — 5NaCl + NaClO, + 3H,0
Sol.  A(f)—2B(g) ® &
NaCl + AgNO, — AgCl | + NaNO,
AU = 2.1 Kcal , AS= 20 cal K-! at 300 K
AH = AU + AnRT X)
AG = AH-TAS G
ClO, Cl_
AG= AU+ An RT-TAS o~ IS0
£ 0
B 1+2><2><300_300><20 ) s
B 1000 1000 Bond order of C1-O Bond = 1 +373
(R'= 2 cal K1 mol-) = 1.66 or 1.67
o L e ammEATICS
: ns. (23 to 23.03) .. | 1. NTAAns. 2
Sol. All nuclear decays follow first order kinetics
Sol. g(x) = x2 + x-1
1 [Ao] g (fx)) =4 x2-10x + 5
t = Eén [A] =(2x-2)2+ (2 -2x) -1
=2 -2x)2+ (2 - 2x) -1
= —22x2.303 log,, 10 =10 x 2.303 x 1
0.693 ¢ (2) -l
= 23.03 years 4 2
*
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Sol.

Sol.

JEE (Main) Examination January-2020 ALLEN .
NTA Ans. (2) 4. NTA Ans. (1)
z—1
Re( jzl \/ (tanoc+cotoc) 1 (371 j
i Sol. o) =42 + ,oel—,m
27 +i ol. y(a) l+tan’o  sin’a 4
Putz = x + 1y
|sina+cosa| 3 —(sina+cosa)
Re (x+iy)-1 ~1 = Jsinal sino
2(x+iy)+i
=—-1 - cota
: : y' (o) = cosecZa
Re (x—=1D+iy 2x—-1(2y +1 1
2x+i(2y +1 )\ 2x—i(2Qy +1) 5
GE
S22+ 2y2+2x +3y+1=0 6
3 5. NTA Ans. (1)
2 2 Ty4—=
x+y+x+2y+2 0 Sol. xX2+x+4=0
= locus is a circle whose o=
o= m?
(13 .5
Centre is _57_2 and radius —
4 A1
Az% 1 o o
= diameter = 7 S 1 @ o
NTA Ans. (3)
Let the A.P is 100
a-2d,a-d a a+d a+2d A°=10 0 1
csum=25=>a=35 010
Product = 2520
= AY=A2 A2=1,
(25 - 4d?) (25 =d2),= 504 N 5 A3 X
4d4 — 125d2 + 121 = 0 A= AT A = A
6. NTA Ans. (3)
= d2=1, %rl Sol. y = mx + 4 is tangent to y2 = 4x
_1
= dzil,i% B!

d = + 1 is rejected because none of the term

be —
canez.

AP will b 6_15216
= AP will be -6, ==, 5, =~

Largest term is 16.

1
y :ZX+4 is tangent to x2 = 2by

= xz—gx—8b=0

=D=0
b2 + 128b =0
=b=-128,0

b#0=b=-128

node06\BOBO-BA\Kota\JEE Main\JEE-Main January & September-2020 Booklet\Solution\01-January_JEE (Main) 2020-Solution
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7. NTA Ans. (3) 10. NTA Ans. (3)
l. xk+yk=ak(ak
Sol. Given 2ae = 6 = [qe = 3| ... (1) Sol. xE+yt=at(a.k>0)
dy
24 kxk-1 + kyk—l a =0
and = 2= (2)
k-1
d X 1
from (1) and (2) _Y{_J 0 k-] =-= = k=2/3
dx \y 3
1
2 — e=—
6e2=3>= NG 11. NTA Ans. 4)
Sol. eyﬂ—e%ex,Let ey =t
= dx
Now, b2 = a2 (1 — €2) dy dt
1 = ¢ dx  d&
=b2=18 (1——)=9
2 dt .
—-tEe
(9) dx
2
Length of LR = 7 7= 32 (F. =g o
8. NTA Ans. (3) teX=Xx+c=>e¥X=X+c¢
y0O)=0=c=1
ko1 ]2]3]4]5 dx=x+1=yl)=1+log?2
Sol. p(k) L1215 2010 12. NTA Ans. (1)
32 132132323232 Sol. Total number of 6-digit numbers in which only
and all the five digits 1, 3, 5, 7 and 9 is
Expected value = >, XP(k)
5 6!
1 12 11 15 8 5 Cixo5
_____ B I 2!
32 32 32 32 32 32
13. NTA Ans. (1)
_ 28-24 :i =l Sol. Plane passing through : (2, 1, 0), (4, 1, 1) and
32 32 '8 5,0, 1
9. NTA Ans. (2)
x—2 y-1 z
2 0 1
o A
x2+y2:2 4 SIYN B
< =>x+y-2z=3
Sol. \ P(2,1,6)
4 A(2,1,0
. 219 C(5,0,1)
A= (R -x)ax F i
0 1
B(4,1,1)
_ Ex3/2 _x_2 1 _1 plane
3 24, 6
Required Area : 7r’ —l=l(l2n—1)
d ' 6 6 I
L 2
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14.

Sol.

15.

Sol.

Let I and F are respectively image and foot of

perpendicular of point P in the plane.

x=2 y-1 z-6
1 1 -2

LetI(A+2,A+ 1,21+ 6)

eqn of line PI =A(say)
=F 2+&,1+&,—k+6

2 2
F lies in the plane
:>2+%+1+%+2k—12—3=0

=>A=4

=1(6,5, -2)

NTA Ans. 4)
ALLEN Ans. (Bonus)

5=X(B+6)=k({+j+{_3+412}

V2o 32

N

32

5=L(4{+2j+4f<): (41+2] + 4K)

32
=oi + 2} + Bf(
> oa=4and P =4
So, d=4i+2]+4k
None of the given options is correct
NTA Ans. (1)

ALLEN Ans. (1'or 3)
fx+1)=f(a+b-Xx)

f(x) +f(x+1)dx

anis

I =ﬁ.“ab(a+b — ) (f(x+1)+£(x))dx ...(2)

from (1) and (2)
21 = [ (F(x)+ £(x +1) dx

20 = J.abf(a+b—x)dx+.|.abf(x +1)dx
21 = 2jabf(x F)dx = 1= Lbf(x +1)dx

b+l
=j 1 f(x)dx

16.

Sol.

ALLENR .
OR

J"bx(f(x)+f(x+l))dx (D

Ih(a+b—x)(f(a+b—x)+f(a+b+1—x))dx

1 b
IZWL @+b-x)(fx+D+f(x)dx ()

equation (1) + (2)

1

)

[ @ b)(f(x+1)+£(x)) dx

1= %[ Lbf(x+ 1dx + Lbf(x)dx}

- %l:jabf(a +b+1-x)dx+ j:’f(x)dx}

_ %[ [Pteodx+ [ f(x)dx}

a

b
I=J.’ £(x)dx
Letx =T+ 1

- bll f(T+1)dT

_ b-1 f
1= jl (x +1)dx

NTA Ans. (2)
Using LMVT in [-7, —1]

(D=1 _,
-1-(-D

f(—1) — £ (=7) < 12

=) <9..(1)

Using LMVT in [-7, 0]

f(0)-1(=7) <1
0-(=7)
fO)-f(-7) < 14
f(0) < 11 ....(2)
from (1) and (2)
f(0) + £ (-1) <20
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17. NTA Ans. 4) 22. NTA Ans. (18)
Sol. For non-zero solution 2 4
Sol. Variance of first 'n' natural numbers = —— =10
2 2a a 1 2a a 12
2 3b b|=0,=|0 3b-2a b-a -0 =n=11
2 4c ¢ 0 4c-2a c-a and variance of first 'm' even natural numbers
= Bb-2a)(c-a)—(b—-—a) (d4c—-2a)=0 m? -1 m? -1
= 2ac = bc + ab =4 12 = 3 =16=>m=7
— %21 l m+n =18
a ¢ 23. NTA Ans. (30)
111 2 on) (1 — 2_ 3 2n
Hence —.—.— are in A.P. Sol. Let(l+x+Xx2+4.+%20) (1 —X+x2—-X3+...4+x20)
abe =) + ;X , X2 + a3X3 0+ a,x4 +.. . +ay xdn
18. NTA Ans. (2) So
Sol. tana + tanf = 2 ay+a; +a,+...+a, =2n+1 ...(1)
k+1 af —ap+ a5 — ag..tay = 2n + 1 (2
tano. tanP = % =a+ta+a+...4a,=2n+1
=2n+ 1 =061 =n = 30
M2 S5 24. NTA Ans. (5)
+ _ _
tan(ow + P) = I—T Ty _ﬁ Sol. P is centroid of the triangle ABC
k+1 17 8
% - (?5)
= —=50=>A=10&-10
2 = PQ=5
19. NTA AnS. (3) 25. NTA Ans. (3)
Sol. (=@ ~(q—>-p) Sol. f(x) = 12 — Ix - 3l
=(~pv @ A (~qv~p) S . .
= ~pv(q A ~q) f is not differentiable at
ENp\/CENP X=1,3,5
20. NTA Ans. (3) y (3,2)
Sol. 1 + 49 + 492 +...+ 4912 ’
49y _ 1 = 405 DR \
= f— = + y
(49) ( ) TGS 0.1)
So greatest value of k = 63
21. NTA Ans. (36) Y RTH) . 0)
Sol i 343712 3> -12.3* +27
ol. XIE)IZI 3—X/2 _31—X X2 3X/2 _3 y|
_ lim (3" =93 -3)

X2 (3)&/2 _3)
x/2 x/2 X _
lim 3 +3)(3/2 3)(3"-3)
X2 (32 -3)
36

= 2 f(f(x)) =f(f(1)) +£(f(3)) +{(f(5))

= f(0) + f(2) + f(0)
=1+1+1=3
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SET # 02
PHYSICS 3. NTA Ans. 4)
1. NTA Ans. 4) [1j t
Sol. A=A, |5+
v v 0 2 T1/2
1)t
Sol. | i 500 = 700 [EJT_
2 Observer v, 172
07 ~[1j t
c Al Bl
Vi = (C_V)VO 2)T,
1 172 t
c o
Vy, = m Vo 2 T1/2
beat frequency = v; — v, 30 1
Tl,z 2 = T1/2 = 60
B ( 11 )
=CVy c—V ctv 4. NTA Ans. (1)
2
- o Styey) 2oy sof
c —v c -V
dr
2cvgyv 2v,v
2x1400x v
= 350 ° dI = dmr?
dl = o27r dr 12
1 dl = 2n(A + Br) r3 dr
= v = Zm/e
di=2n[ (Ar’ +Br)d
2. NTA Ans. (3) Jar=2n] (Ar +Br)ar
Sol I = 2nat (é+B—9)
ol. ,% =LmAT 4T s
5. NTA Ans. (3)
l\l' ‘1'6000 Sol. F=qE+VxB)
9200 ~ L
6800 E=E, 1—+2JJCOSTE
elevater moving with constant speed hence __E ﬁ
=L
T = 6800 + 9200 + 6000 2
T = 22000 N as EXEZE
power = T-v = 22000 x 3 I+3
= 66000 W +Ey (—2 X B= ck
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A 8. NTA Ans. (1)
—~ B = _(EJ E, Sol. Magnetic energy stored per unit volume is
V2 ) ¢
B2
s oA s I
F= [—EO%_"_OKX(I ])EOJ ’
2 ¢ Dimension is ML-! T-2
v 9. NTA Ans. 4)
. 0
since —=<<1 Sol. 2201=P=15x45+15%100+15x 10+2x 103
i+] 1= 22 _ 966
i = —— =19.
= F is antiparallel to sz 220
I =20A
6. NTA Ans. (3)
10. NTA Ans. (2)
Sol. (2Vy)’ = v +0] ALLEN Ans. (1)
v, = 3V, Sol. i=1i, (1 —eRiL)
i 1
qEO 2 = 4
=0 t E —2x10
NER! T 11
\/§V0m ITO = 1
t= ——/ — i
qE,
11. NTA Ans. (2)
7. NTA Ans. (2)
Sol.
B (T)
10 kQ A
Sol. D LS ¢z
< d le~ A ¢ |Saturation
+30v 10 kg %10 kQ Retentivity | _ "( magnetization
y /
50 <& [ e f/
B }é/’ Co-¢rtivity m
\% ¥
10kQ , v4 i
30V VWA A VA Jrasttas 7
SR $10kQ %10 kQ
0 g 0 Retentivity = 1.0 T
Co-ercivity = 50 A/m
Saturation = 1.5 T
12. NTA Ans. 2
0-V, 0-V, 0-V, . 2)
10 1010 o DL 1.5x589x10"
Sol. Fringe width, f = —=——7—""—7—
d 0.15x10
A
10 =59 x 103m
V,=10V = 5.9 mm
L g
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13.

Sol.

14.

Sol.

15.

Sol.

ALLEN .

NTA Ans. (1)

10kg

For equilibrium,

T sin 45° = F

and T cos 45° = 10g
equation (1)/(2)

we get F = 10g
=100 N

NTA Ans. (3)

(D)
(2

l_(l-_5_1j 1 1
el R R, (D)

TR
and f] 142 R, R, ....(2)

equation (1)/(2),

05
We B T 0.056
=893 ~ 9

NTA Ans. 4)
Flux ¢ = B-A = BA cos 8 = BA cos ot

d
[Induced emfl = lel = ‘d—ﬂ = |IBA® sin otl
lel will be maximum at ot =
(271) T
lt==
T 2

(2—“}—5 t=25
10 2:> = z.J Se€C

|

lel will be minimum at ot = 7

— [t=mw = t =5 sec
10

16.

Sol.

17.

Sol.

18.

Sol.

19.

Sol.

20.

Sol.

NTA Ans. (3)

Lo
="
Q,

Tl

Qu _
Q 1 adW=Q -Q (D

Q T

Q. T, mdW=0Q -QL .0

2

NTA Ans. 4)

W = 196 — mo?R

NTA-Ans.” (1)
\"

tocﬁ

TV'? = constant

7+l

St V2
NTA Ans. (4)
A1V1 = A2V2

NTA Ans. (2)
A

electron

A =7

photon

hc

E=7\‘

photon

h
- \2mE

from (1) and (2)

A

electron

A

1/2
electron 1 E
A photon c\2m

(1)

(2)

(1)

2
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21. NTA Ans. (6) 24. NTA Ans. (90)
+Q| | |Q/2 |Q/2
ST LT e
2 2 2 =
Q {(Q/2) } Q
A = = x2|=— a
A =572 4C 2 P
1 Sol. ﬁ’.
= —CV2
4 C
a
1 =
= 7 X 60 x 1012 x 4 x 102 Q
Hence angle 90°
= onl 2 A A 4
22. NTA Ans. (75) 5. NTA Ans. (CH
Sol. M x 540 + M + 60 = 200 x 80 +200 x 1x (40-0)
=M = 40
Sol CHEMISTRY
ol.
1. NTA Ans. (3)
Sol.. (i) Electron affinity of second period p-block
element is less than third period p-block
element due to small size of second period p-
block element.
E.A. order : F < CI
(i1)) Down the group electron affinity decreases
due to size increases.
EA. order : S > Se
a a
(b+5j n=> Li > Na
2. NTA Anms. (1)
a
04 =p = 2b+a Sol. (i) N,+0, —¥X ,2NO (Redox reaction)
0.8b + 0.4a =a during the reaction, oxidation of nitrogen take
0.8b=0.6a place from O to 2 and reduction of oxygen take
place from O to —2. It means this reaction is
b = 3 redox reaction.
a 4
23. NTA Ans. (12) (ii) 30,—>20, (Non-redox reaction)
X—x' (ii1) H,SO4 + 2NaOH — Na,SO4 + 2H,0
Sol. r=R < (neutralization reaction)
(iv) [Co(H,0)4]Cl5 + 3AgNO;3
60
=10x oo — 3AgCH + [Co(H,0)4](NO3)s
_ 1 (White ppt.)
* 4
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3.

Sol.

Sol.

ALLEN .

NTA Ans. 4)
(a) Co*3 (with strong field ligands)

[T 1.

A g
Ay>p
i . diamagnetic
1afal,
2g
b)IfAg<p; [A11] e
A g
Ay <p
EAENER
2g

(c) Splitting power of ethylenediamine (en) is
greater than fluoride (F7) ligand therefore more
energy absorbed by [Co(en)3]3+ as compared
to [CoFg]*".

So wave length of light absorbed by
[Co(en);]** is lower than that of [CoFg]*~

4
(d) A =§Ao

so if Ag = 18,000 cm™!

4
A = §><18000 = 8000 cm™!

Statement (a) and (d) are incorrect.

NTA Ans. (1)

(a) If the complex MA,B, is sp® hybridisedthen
the shape of this complex is tetrahedral this
structure is opticalyninactive due to the
presence of plane of symmetry:

A
|

My B
7N
AT B
Optical isomes = 0

(b) If the complex MA;B, is dsp2 hybridised
then the shape of this complex is square planar.
A\M B
A~ TSB

(Cis-isomer)

A, P
B~ ™SA

(Trans-isomer)

Both isomers are optically inactive due to the
presence of plane of symmetry.
Optical isomers = 0

Sol.

Sol.

Sol.

Sol.

NTA Ans. (1)

6NaOH + 3Cl, — NaClO3 + 5NaCl + 3H,0
(hot and conc.) (A)
2Ca(OH), + 2Cl,—— Ca(OCl), +CaCl, +2H,0

side product

dry B) side product
NTA Ans. (2)
H
o=c” COOH
H——OH H—7F—OH
HO—7F—H — s HO——H
H——od  BREO  y_ |t op
H——OH H——OH
NoH “oH
D-glucose Gluconic acid
(non-reducing)
HNO. COOH
» H——OH
HO——H
H—7F—O0OH
H—7F—O0OH

COOH
Saccharic acid

NTA Ans. (1)
According to MOT (If z is internuclear axis)

The configuration of

-, 2 2 2 2 2 2 2
CN: 6155015502402 TEZpX - any ’ GZpL

1
Bond order = 5(10—4)

=3

CN is diamagnetic due to absence of unpaired
electron

NTA Ans. (1)

Option (1) is incorrect.

According to Kohlrausch's law correct
expression is

(Aom )NaBr h (A?n )NaI - (Aom )KBr h (Aom )KI

The other statements are correct.
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9. NTA Ans. (1) ALC,
o (¢) @ + CH,=CH-CI—No reaction
Il
NH, NH-C-CH,
P9 0 AICI,
CH,~C-O-C-CH, I (d) + CH,=CH-CH,-Cl ——>
Sol. —_— + Me-C-OH
CH, CH, @CHZ—CH—CHZ
(A)J'BrZ/ACOH
13. NTA Ans. 4)
I
WH-C-CH,6 v [- [2RT)_y [_ [SRT)_ ., [_ [3RT
Br Sol. mp [ T M av| ™ ms | M
CH, 14. NTA Ans. 3)
Sol. (a) H,O, »>2H,0+0
10. NTA Ans. (3) 2 =
Sol. The pure solvent solution will try to maintain A 3
higher vapour pressure in the sealed container (b)yKCIO; MnO, KC1+502
and in return the solvent vapour molecules will
. . _ . 1
con.dense.m t.he solution .o.f nc.)n Volajule solute Pb (NO3 )2 A S PbO +2NO, +-0,
as it maintains an equilibrium with lower 2
vapour pressure. (Lowering of vapour pressure
is observed when a non volatile solute is.mixed NaNO, —A—>NaNOZ +102
in a volatile solvent) 2
This will eventually lead to increase in the A O,(air) -thylanthraquinone + 1.0,
volume of solution and decrease.in the volume H,/Pd
of solvent. (d) 2H3BO3 + 2NaOH + 2H,0,
11. NTA Ans. (2) —> Nap[B»(0,)(OH)4] + 4H,0
All statements are correct
Il
Sol. (A) Benzanilide =>"Ph-NH-C-Ph (u = 2.71 D)
(B) Aniline — Ph=NH, (u'=:1.59 D) 15. NTA Ans. (3)
Sol.
[ _
(C) Acetophenone = pp-C-cH, (1 =3.05 D) K/CHSCHZCHZZ
Dipole moment : C > A > B CH,-CH,-CH,-Br + 7©
Hence the sequence of obtained compounds is %
(©), (A) and (B) CH,-CH=CH, + HZ + Br’
12. NTA Ans. (2)
(A) CH-CH,-0 =2° —
Sol. anhydrous . B O@ = Ze
(a) @ AICT, —~—>No reaction (B) >
(B) with more steric crowding forms elimination
¢l product compared to substitution.
Cl
anhyd AlCI, K.(B) > K (A)
(b) T Cl Cl
K (B K (A
Cl HBZKS(A)<HA=KS(A)
(electrophilic substitution) (A) (A)
*
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16.

Sol.

17.

Sol.

18.

Sol.

19.

Sol.

20.

ALLEN .

NTA Ans. (2)

Liquation method is used when the melting
point of metal is less compare to the melting
point of the associated impurity.

NTA Ans. (1)

©) > B)>(A)

NTA Ans. (3)

NH,CONH, + 2NaOH — Na,CO; + 2NH;
10 mmoles 20mmoles

Hence, NH; will require 20 meq.
NTA Ans. 4)

o OH
HBr @(\/\Br
CHZ—BI' CHz—BI'
(A) l
Na/ether

£

NTA Ans. 4)
o _k _[NJHOT
Y ko [H,][NOT

Atequilibrium 1, =1,

2 N, H202
ol SRt

Hence, rate expression for reverse reaction.

21.

Sol.

[N.][H.0]
o [H]

NTA Ans. (18.00 to 18.00)
4NaCl + K,Cr,0; + 6H,S0,
J
2Cr0,Cl, + 4NaHSO, + 2KHSO, + 3H,0
(A)
CrO,Cl, +4 NaOH——> Na,CrO, +2NaCl + 2H,0
(B)

=k

22,

Na,CrO4 + 2H,SO4 + 2H,0,
\
CrOs5 + 2NaHSO,4 + 3H,0
©
A = CrO,(Cl,
B = Na,CrOy4
C = CrOs
Total number of atom in A+ B + C =18
NTA Ans. (5.22 to 5.24)

Sol. 3gmAcetic Acid + 250 ml 0.1 M HCl +Water

.. 20ml solution has

—— made to 500 ml solution.

= 500 ml solution has 25 meq of HCI

50 meq of CH,COOH
1 meq of HCI

2'meq of CH,COOH

1
We haveadded 2.5 meq. of NaOH SM’Eml

Fmally , NaOH & HCIl are completely consumed
and we are left with 0.5 meq of CH,COOH

and 1.5 meq of CH, COONa

H =pKa + 1 13
prL=pha OgO.S

23.

=4.75+1log3=4.75 +0.4771
=5.2271
NTA Ans. (-192.00 to —85.00)

Sol. 2C(graphite) +3H,(g) —>C,H(g)

AfH (C2H6) - 2AHcomb (C

24.

Sol.

)+3AH__(H,)

graphite comb(

o AHcomb (CZH(J)
= —(286x2)—(393.5x3)—(-1560)

=-572-1180.5+1560 = -192.5 kJ/mole
NTA Ans. (0.36 to 0.38)
1 L solution requires 30 m.mol HCI
250 ml sol. will require 7.5 m.mol HCI
or 3.75 m.mol H, SO,

3.75%98
1000

= 0.3675 gm H SO,

gm stO4
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25. NTA Ans. (9.00) = 1P +1bF +1SP +2(a5) +2(55) +2(Ed) =0

- . .. =3

I 1 1 A= ab+bc+ca=—

Sol.  4o-C_CH, CH-C-NH-CH-C-OCH, 2

sp | sp’ sp’ - -
NH, CH, d = axb+bxc+cxa
©6Sp2carbon a+b+¢=0
= dxb=bxc=¢xd
no. of sp2—carbon — 9 = d = 3@@xb)

MATHEMATICS

4. NTA Ans. (1)
1.  NTA Ans.. @) _ Sol. Sum of the 40 terms of
Sol. Put x = sinf, y = sina 3+4+8+9+ 13+14+18+19...
yw/l—xzzk—x [1-y? = (3 + 8+ 13 +..upto 20 term)
s sino. - cosO + coso. - sind = k +[4+9+15 +... upto 20 terms]
. _ B =10 [{6 + 19 x5} + {8 + 19 x 5}]
= sin(a + 0) =k _q 204 = 2 102
= o+ 0 =sinlk = 10 x 204 = 20 x 10
= sin!x + sin~! y = sin-k 5. NTA Ans. (4)
Sol. £(0) =11
N 12+ lzxﬂzo f(1) = 16
J1-x \/l—y dx £(1)~ £(0)
——————~ £3c¢* -8c+8
1 -1 1-0
atX=E,y=I = 3¢2-8+8=5
= 32-8+3=0
dy _—V5 Nz
dx 2 cel0,1] =>c=—
2. NTA Ans. (4) 3
Sol. 4x2—-y<0and 8 —y+4220 6. NTA Ans. (4)
Sol. 2co0s20 — 5sin® + 4sin20 = 0
3sin20 — 5sin® + 2 = 0
B (3, 36)
1
sinf = 5 2 (Rejected)
6, S5m/6
(-1,4) A Icosz 30d6 = I Md@
0, /6
_ 1(5_71_2)_2_75_2
/(‘73 0 “2l6 6) 6 3
7. NTA Ans. (3)
Sol. 6x”C, =(k’-3)"C,,
On solving y = 4x k2-3>0 =>k2>3
and y=8x+12 25
We get A (-1, 4) & B(3, 36) K2 _ 3= %_ﬂ
Required area = area of the shaded region C 6
3 , 128 Possible values of r for integral values of k, are
= | Bx+12-4x")dx =— —
_fl ( Jdx=—= r=5,35 |
3. NTA Ans. (1) number of ordered pairs are 4
~ _ (57 2)7 (57 _2)s (35’ 3)9 (357 _3)
Sol. F+b+¢=0
*
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8.
Sol.

Sol.

10.
Sol.

11.

Sol.

12.

Sol.

NTA Ans. 4)
b, =(3)""?a,

2
a;, 3a, 37a,
B=13a, 3a, 3a,

2 2 2
3%a,, 37a;,, 37a,

a a a

11 12 13

3a, 3a, 3a,

= |IBl =3 x 32
3%a, 3%a, 3’a,

= 39|A|

Al = s1__1
== 97527 9
NTA Ans. (1)
a+a=4
r?a; + r2a, = 16
>r=4=r=-2 asa; <0

and a; + a, =4

(D -1)_ ), 313
4. = (4)[ S j—(4)x 3

= A =-171

NTA Ans. (2)

Contrapositive of p — q is ~q > ~p
AcB)ABcD— (AcgO)
Contrapositive is
~AcC—~AcB)v~(BcD)
AgzC—>AgB)v(BgD)

NTA Ans. (2)

2 2

3x + 4y = 12+/12 is tangent to X—2+%=1
a
c2 = m2a2 + b2
= az=16
9 7
e = 1_—:_
16 4

Distance between focii = 2ae = 2./7
NTA Ans. (3)

0 2
4q. {I e™dx +J‘e"‘“dx} =5
0

-1

= sof[ ][] )-s

= 4de2t +4e2-3=0

13.
Sol.

14.
Sol.

15.

Sol.

16.

Sol.

ALLEN .

1 -3
Let ev=t,42+4t-3=0,1 =3 (Rejected)

e = E; a = /n2
NTA Ans. (2)
Coefficient of x7 is

YC,+7C +Ci+..+C + C,

‘C,+'C,+C+..+C, =" C, =330
%/—J

SC]
NTA Ans. 4)
a+pP=1,ap =2l
P, = ok + Bk
o?-—o—-1=0
— ok — gk-! — gk2 =0
& Pr=iBEl — B2 = 0
=P =P + P,
Pi=a+p=1
Po=(a+p2-20=1+2=3

Ps =11
NTA Ans. (3)

©o-B
200
3a = 2f

(B, B)
(h, k)

0 2a, o)

k= 21(:—

== ;5x =Ty

NTA Ans. (3)

3+isin0
——— 18 a real number
4 —1icos0
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17.

Sol.

18.

Sol.

19.

Sol.

20.

Sol.

-3
= 3c0s0 + 4sin@ =0 = tan0 = T

argument of sinf + icos® = Tc—tan'lg
NTA Ans. (3)

-0 =1 :j—§+x=y2

IF. = o =

Solution is given by

xey = Iyzeydy+C = xey=(y2-2y+2)ey +C
x=0,y=1, gives C=-¢

Ify=0,thenx=2-¢
NTA Ans. (2)

Lim (2 + f(f)) —4
x—0

X

= f(x) = 2x3 + ax* + bx>
f'(x) = 6x2 + 4ax3 + 5bx4
f(1)=0,f-1)=0

— 6
= b= — fi = 2X3 ——X5
a=0, 5 = f(x) 5

f'(x) = 6x2 — 6x4 = 6x2(1 — x) (1 + Xx)
Sign scheme for f'(x)

-ve +ve I+Ve Ve
10 1
Minima at x = -1 Maxima at x = [
NTA Ans. (3)

Probability that at most 2 machines, are out of
service

oL Sl

= [EJ4XH :}k: H
4 8 8

NTA Ans. 4)

R=J16+4-16=2

L=.S =4

v

(0,0)

21.
Sol.

22,

Sol.

23.

Sol.

24.
Sol.

25.
Sol.

2LR 8
AB(Chord of contact) = W = ﬁ
64
(AB)? = 5
NTA Ans. (13.00)

System has intfinitely many solution

111

=1 2 3|=0 =>A=1
3 2 A
6 1 1
D, =110 2 3/=0
[T
u=14 p—-A2=13
NTA Ans. (5:00)
_ hm[ﬁn(l +3x) /n(l —2x)j
x—0 X X
k=3+2=5
NTA Ans. (54.00)
3+7+9+12+13+20+x+y_10
8
X+y=16
2 2
PR _(gj s
n n
32+ 72492+ 122 + 132 + 202 + x2 + y2 = 1000
X2 + y2 = 148 xy = 54
NTA Ans. (4.00)
A(1,0,3)

P (5/3,7/3, 17/3)

B(a, 7, 1)
DR. of BP = <2—0,2~7, —1>
. .0 —_— 3 ’3 ’3

5 7 17

DR. of AP = <——1,——0,—-3>

© 3 3 03
BP Lr AP
=S a=4
NTA Ans. (29.00)
n(A) = 25
n(B) = 7
n(A N B) =3

nAuB)=25+7-3=29




Sol.

Sol.

Sol.

JEE (Main) Examination January-2020 ALLEN .
SET # 03
PHYSICS 4. NTA Ans. 4)
vB
NTA Ans. (4) Sol. a=J
In case of minimum density of liqued, sphere m
will be floating while completely submerged Na
Somg =B v
R
m= Ip(4nr2dr) =B < > > E
0
R 2
r 24 4 3
— po.([(l—EJMtr dr—gnR psg vs
_ g ma_ ma~/m
On Solving av W2k
2
Py —% ma (1.6x107%7)*? x10"
" eV2k 1.6%10°v2x1x10° x1.6x107
NTA Ans. (3)
= 0.71 mT
Ap = 2hp 5. NTA Ans. (4)
h 2h Mean free path
= Sol. Mean free time = —,____
= \/2TBm \/2TAm pyo [ree time Average speed
TA = 4TB ""(i) 1
and Ty = (T, < 1.5) eV ....(ii) M
= |8RT
n S and (ii
rom (1) and (ii) =
3Ty 1.5 eV = Ty = 0.5eV
Tg =0.5eV =45%¢eV —o0p 1
toc—
o = 4eV JT
NTA Ans. (4) 6. NTA Ans. (2)
7 4m
S5=M
where A is potential gradient & L is total length (A
of wire. §
2
N2
s_AV, Sol. VN2 7
L K
45\0 vA2
SxL . 12 me”
AV = / =3 XE =6V =60 mA x R Let angular velocity of the system after collision
be o.
R = 100Q

L 4
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By conservation of angular momentum about | 10. NTA Ans. (4)
the hinge : Sol. x — y = Isobaric
5 5 y = z = Isochoric
ml £ = 4m¢ _,_% ® z = X = Isothermal
V2 \2 12 4 p
On solving % Y
32 (v
O=—-1,—
7 \/ z
7. NTA Ans. (Bonus) v
11. NTA Ans. 4)
Sol. v, = h*c’G*A" Sol. m,; = 3kg
MIT2 m, = 1kg
=MLT HY(LT Y M 'L’T?) A" 0,3) 2,3)
AT m, |Plate-2
= w=-l (2,2)
x-z=1) f}ll (1,2)
2x +y +3x =2 Plate-1
-X-y—-2z=-3
(0,00, (1,0
% = 0 Mass of plate-1 is assumed to be concentrated
Xx=0 at (0.5, 1.5)
7 = _1 Mass of plate-2 is assumed to be concentrated
2x0+y+3x—1=2 at (1.3, 2.5).
y=>5 xcm=m1X1+m2X2=3X0'5+1X1'5=0.75
= Vo = h%’G'A™ m, +m,
So Bonus
8. NTA Ans. (4) gy = MYy 3ASHIXDS ) 45
Sol. Gravitational field on the surface of a solid m; +m,
GM 12. NTA Ans. 4)
sphere I, Rz Sol. L=f,+f, =60cm
f,
By the graph M =f—0 =5
€
GM, 5 = f, = 51,
W’ 6f, = 60 cm
f, =10 cm
M, _ 13. NTA Ans. (3)
and 5 =
() Y
On solving
M, _1 Sol.
M, 6
9. NTA Ans. (4) 0 | O—n
Sol. |E| should be constant on the surface and the Y OCT
surface should be equipotential. (Sinzj
*
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14. NTA Ans. (2) 20. NTA Ans. (3)
o K m Sol. C,+C,=10 (i)
Sol. D] m + 2000 Lo v casde v
— > — 2 2
l X
G, =4C ....(ii)
= 2
kx = ml@? + mxw L C =28&C, =8
ml? For series combination
X=———
k—mo* _CC
15. NTA Ans. 4) “C+C,
Sl sin® 1 1 21. NTA Ans. (10.00)
o n Bx4s3
6 = 30° 12Q
16. NTA Ans. (1) 15Q
Sol. m = pyA (80) (i)
m = pA (79) ....(ii)
P Sol.
20cm
I 10Q2 4Q
80cm
Let the resistance to be connected is R.
For balanced wheatstone bridge,
17. NTA Ans. (3)
A|B|Y 15x4=12 1R
T 04R
0101
TTolo = R =10Q
Sol. 22. NTA Ans. (60.00)
0]110 Sol. Using Lens-Maker's formula :
1{1]0
18. NTA Ans. (4) L
f R, R,
Sol. E; :&‘?)00530°+&22q)c0530°+&22®00530°
R R R 1 1
—=(1.5-1)] —-0
19. NTA Ans. (3) = 37 ( )[30 j
Ba
1000 f =60 cm
23. NTA Ans. (1.00)
Sol. By conservation of linear momentum :
g 00 (0.D31) +(0.1(5]) = (0.1)(4)({ + ) +(0.1)¥
; = V=—i+ j
5 t . Speed of B after collision | |=+/2
%z 100 1,1 1
ineti =—mV =—(0.)2)=—
A =16 x4—4x2=56cm? Now, kinetic energy = - mV* = (0.D(2) =15
a=%A=100x104x56x104 wx=1
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24. NTA Ans. (580.00) 3. NTA Ans. 4)
Sol. x =10+ 8t-3¢ CONH,
Vx = 8 - 6t |C| - CH3
= 5 Sol. — >
(Vx)tzl 21 HOZC O
— 3
y=5-28t CN
— 2
v, = - 24 CONH,
(V) o, = —24] OCH,
Now HOH,
IV =424) +(2)* =+/580 CN
Most suitable reagent for given conversion is
-V =580 s’ B,H, (electrophilic reduci
»Hg philic reducing agent)
25. NTA Ans. (106.00 to 107.20) 4. NTA Ans. (1)
P Sol. Electronic configuration of
Sol. V5= Y_ »sMn xFe »Co xNi
M= [Ar]3d’4s’ [Ar]3d4s’ [Ar]3d4s’ [Ar]3d%s’
Vess  [Pas Ve 1 M = [Ar]3d’4s" [Ar]3d4s’> [Ar]3d4s’ [Ar]3d'4s’
E B g 300 ZE So third ionisation energy is minimum for Fe.
5. NTA Ans. (3)
300 Sol. Bthyl acetate { H,C—C-O-CH,~CH, ) is pol
:>VgaS=f ol. yl acetate O 5 , | is polar
0)
o Vias —1502 molecule. Hence there will be dipole-dipole
attraction and london dispersion forces are
v 150\/5 present.
gas
n,—n=—-r—=———= 75\/5
Now 1, —1 20 2(1) 6. NTA Ans. 4)
Sol.
= An = 106.06/Hz
Burette
NaOH
CHEMISTRY
1. NTA Ans. (3) ‘X,(’
Sol. Liquid which have less difference in boiling Conical\)/l Tl
point can be isolated by fractional distillation flask = B H,C,0,
and liquid with less boiling point will be isolated & (oxalic acid :
first. weak acid)
2.  NTA Ans. (1) 7. NTA Ans. (3)
Sol. Electronic configuration of Na = [Ne] 3s! Sol.  [Masbs] type complex shows fac and mer

Mg = [Ne] 3s?
Al = [Ne] 3s23p!
Si = [Ne] 3s23p?

So order of first ionisation energy is

Na <Mg> Al < Si
496 37 571 786

Na < Al < Mg < Si (IE; order)

kj/mol

isomerism.
[Co(NH3)3(NO2)3]

NH, NH,
ON__ (l; . NH, 0N (lj . NH,
’O2N/ T =~ NH, ’O2N/ T \NO{

NO,” NH,

fac-isomer mer-isomer

4
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8.

Sol.

Sol.

11.

Sol.

ALLEN .

NTA Ans. (3)

From the graph & dimensions salt is : XY,
[X]=1x103M

[Y] =2 x 103M

XY,(s) == Xag) +2Y0q)

ksp = [X2*] [Y]?

= (10-3) (2 x 10-3)2

=4 x 10% M3

NTA Ans. (3)

Reactivity D >B > C > A

Carbocation formed from D is most stable
Carbocation formed from A is least stable

NTA Ans. (3)

S2032_ :
O
(T) ) I o
\O/O\S/O or 7O/ﬁ\o/o\g/o
| O Il
O O

8 bonds are present between sulphur and
oxygen. (It is best answer in given options)
Rhombic sulphur :

Se S S
S \S’s37
(Ss) 5%
8 bonds are present between sulphur and
sulphur atoms.
NTA Ans. 4)

_Ea
K=AeRT

—E

a

K'=AeRT =10°K

-E' -E,
AeRT =10° x Ae RT

T
RT RT

E, =E,- RT In10¢

E,-E, =— RT In10¢
= — 6RT x 2.303

12.

Sol.

13.

Sol.

14.

Sol.

15.

Sol.

16:

Sol.

17.

Sol.

18.

Sol.

NTA Ans. (2)

Glucose gives negative test with Schiff reagent
NTA Ans. (3)

Orderof BP.is: Z>Y >X

Order of vapour pressure : Z < Y < X

order of intermolecular interaction : Z > Y > X.
NTA Ans. 4)

CO,, H,0, CFCs and O3 are green house gases.
NTA Ans. 4)

Since, Fe(OH); is positively charged sol, hence,
anionic charge will flocculate

As per Hardy Schulze rules coagulation power
of anion follows the order :

Fe(CN)¢3- > CrO2 > Cl- = Br = NO;~
Higher the coagulation power lower will be its
flocculation value

therefore order will be :

Fe(CN)g- < CrO,2 < Cl- = Br = NO;~
NTA Ans. (1)

>\|/CN PeroAxide N/CN

(A)
PN /\/\%N
2N
(B)

NTA Ans. (2)
For balmer: n;=2,n,=3,4,5, .. ®©

- 1 1 1
V:—:R _———
A H{Zz n%}

1 1 1
o~ Ru {_2__2}
longest 2 3

Ans.(2)
NTA Ans. (2)
H;C - OH (100% single bond)

H

OH

OH o"
> ©  C-OH bond has partial
double bond character
L K] @
GOH

(C—OH bond has some double

<> bond character but double bond
5 character is less)
«OEt <OFEt
[ X ] [ X J
(tM)
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24. NTA Ans. (-0.93 to -0.94)
OH OH
Sol. 2H,0(]) — O,(g) + 4H*+ + 4e- ; EY =123V
Ans. CH;0H > (p-ethoxyphenol) > From nernst equation
RT
OFEt Ec = By ——=1nQ
nF
19. NTA Ans. (2) at 1 bar & 298 K
H,C OH
Sol. >:/_>:ﬁ ﬁqsm) % =0.059
H,C :
H,;C CH; pH=5 = [H*] = 105 M
® o
E° xidation = — 1.23.volt
HZC X N oxidation Vo
0.059
Py E,y = -1.23C Tlog[H+]4
H,0
s B = <1.23 -%591%(10‘5)4
=-123 +0.059 x5 =-0935V
S 25.4 NTA Ans. (4.95 to 4.97)
OH 8H2 Sol. FeS0O,.7H,0(M = 277.85)
Terpineol A B x 108
PPIY= ot of wheat
20. NTA Ans. 4) :
1 3 let the wt. of salt be = w gm
Sol. CaSO, 2H,0—2% 5CaS0O,.—H,0+=H,0
Gypsum 2 . 2 moles =
Plaster of paris 277. 85
21. NTA Ans. (3.00) ( )
= 55.85
Sol. The structure of penicillin is wt. of Fe 2717.85 - sm
0 27‘7"/85 <5585
R - C - HNw, xS 10=TX10
.
Chlral_ W2 2717.85 _497
_ N center = 3 55.85
0 *SCOOH
22. NTA Ans. (48.00) MATHEMATICS
Sol. Area enclosed under 1. NTA Ans. 4)
P V curve =48 Sol. Any normal to the ellipse is
= 48 Joule xsecH 1
23. NTA Ans. (26.80 to 27.00) 5 Yeoseed=—3
Sol. Number of moles of Cl~ precipitated in X y
[Co(NH3)6]Cl;5 is equal to number of moles of = —cosh + Sin0 =
AgNO3 used. N )
0.3 y _0.125xV cos® 1 sin6
267.46 1000 =77 347 and =B
where V is volume of AgNOj (in mL) NG
V = 26,92 mL 33272
*
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2.

Sol.

Sol.

Sol.

Sol.

Sol.

NTA Ans. (2)
2(2* +2‘*)+(3X +3'X)
2

23

f(x)=
(AM > G.M)
NTA Ans. (1)
1 1 A

_UW o o T O]
Ca[w] V6o V618 6 6V3
NTA Ans. 4)

a=19C), b=20C,and c = 21C,

21
= a =19Cy, b = 2(19Cy) and C:ﬁ(zocw)

= b = 2a and c=2b=ﬁ
11 11

42a
=a:b:c=a:2a: — =11:22:42

11
NTA Ans. (1)
ALLEN Ans. (Bonus)

Lettan-'x =0, Oe —E,—E V) E’E
2 4 42

. 2 . _ 2x

f(x)=(sin6+cos6) _1=S1n29_1+x2
dy 1 dsin*[ 2% J
Now, dx 2dx 1+x°

I+x
Since, we can integrate only in the continuous

2,x|>1

interval. So we have to take integral in two cases
separtely namely for x < —1 and for x > 1.

—tan"'x +¢, | ;
= ¥Y= _
—tan”"' x+¢c, 3 x<-1

SO, Cl:g as y(\/§)=g

But we cannot find ¢, as we do not have any

x>1

other additional information for x < —1. So, all
of the given options may be correct as c, is
unknown so, it should be bonus.

NTA Ans. (4)

- (3x*+2 )1
lim -1 |
-0l 7x24+2 )x2

Required limit =e

4
i
"lg?’(7x2+2] — 1
2
(3]

=€

Sol.

Sol.

Sol.

10.

Sol.

11.

Sol.

NTA Ans. (3)
AB :3x+y-2=0 %

1
Also, Exﬁxh=5 NN

X
N
=h=+/10 A\
45 -2
! |=Jﬁ:m=3,—2
J10
NTA Ans. (1)
20p-q =10 (1)
1 .
and 2pl=1= p=i5 ...(i1)
1
S0, p= 3 and q = -20
NTA Ans. (2)
ALLEN Ans. (Bonus)

x e SO, ll—yz

Integrating, sin-!x + sin-ly = ¢

n.n
s0, —t—=¢C
6 3

T
Hence, sin-!x + sin-ly = B

1

. 3n
,SIN YZT (Not possible)

1
X=——=
Put \/E

NTA Ans. 4)
Assuming z is a root of the given equation,

,_—b£iVI80-b’

2

b) 180-b>
SQ’(I—E) + 4 =40
= 4b + 184 =160 =>b =6

NTA Ans. (1)

%P/(a,w
ZR(b.0)
\
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12.

Sol.

13.

Sol.

14.

Sol.

3| 6
3 2
_ae b2 (D)
3 a6

2
SO, &—i=a—:>a3—4a3/2+2=0
3 32 6

S at+4a3+4=16a3=>a%-12a3+4=0
NTA Ans. 4)

(1) PA(PVQ)=P

(2) Pv(PAQ)=P

(3) Q= (PA(P>Q)
=Q—>(PA(~PvQ))=Q—>(PAQ)
=(~Q)v(P~Q)=(Pv(<Q))

@ (PA(P-Q)-Q
=(PA(~PvQ))>Q=(PAQ)>Q

(- P)v(~ Q) V= (=) v 1 =t
NTA Ans. (2)

® 1 ° 2 *
A(0,-1) P(h,k) Q(2tt)

= 3h=2tand 3k =2 - 2

2
= 3y=(3?xj —2:>12y=9x2—8
NTA Ans. (2)

9+a 16+a

= =a=12
21 28
7x x> =12 x> =12
Also, f' = =
o, F' (%)= " e x(x? +12)
Hence, ¢=2/3
" _i
Now, f (C)—12

15.

Sol.

16.

Sol.

17«

Sol.

18.

Sol.

NTA Ans. 4)
2 x (il) = 2 x (1) = (iii) : -
0=2u-2-9%
=3d=2u-1)
NTA Ans. (3)

(1) P(A/B)=P(A)=

W | —

P(AN(AUB))  P(A)

(2) P(A/(AUB))= P(AUB)  P(AUB)

1

_ 3 3
1.1 14m
36

18

(3) P(A/B)=P(A)=

W | —

@) P(AYB) =P(A')=§
NTA Ans. (3)

_84"—1_1_ 2
8™ +1 8™ +1

f(x)=y

50, 8% p)o 2 gk _1tY

I-y -y

:>x=/€n1+—y>< ! =
-y ) 4/n8

(y)

1 1
Hence, f-1(x) = Zlog8 e/@n(l+ Xj

NTA Ans. (1)

J- cos x dx _—_6J- cosx dx

. .6 \Y3 T
sin’ x(1+sm‘ x) -6

2/3
. 7 1
sin' x| ——+1
sin” X

1 ( 1 ja
=——Xx3| ——+1| +c
6 sin” X
1
1+sin®x)?
__1(tesintx)
2 sin’x
1

2sin’ x

Hence, A = 3 and f(x)=
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19.

Sol.

20.

Sol.

21.

Sol.

REMARK : Technically, this question should

be marked as bonus. Because f(x) and A

cannot be found uniquely.

For example, another such f(x) and A can be
1

- 6 g
_M and 6 respectively.

2sin® x
NTA Ans. (2)
6 15 -3
3 -1 1
. -3 2 4 270
Shortest distance = =
V11x29-49 /270

70 =330
NTA Ans. (1)

f(x) is an odd function.
Now, if x > 0, then f(X) = Xcos~!(-sinx)

:xg_sm-l(_smx)j:x(gﬂj

T iox ; Xe€ {O,E)
S0, / (X)_ ( j
—-2x ; xe|—.,0
2
Tf'(x)
/2 En/Z
-m/2 O 5%
NTA Ans. (672.00)

trace (AAT) = Zaﬁ =3

Hence, number of such matrices
=°C, x 2° = 672.00

22,

Sol.

23.

Sol.

24.

Sol.

25.

Sol.

ALLEN .

NTA Ans. (8.00)

D>0=(a-102-4x2x [?—231)20

=a-4a-32>0
= a € (-, 4] U [8,:)

NTA Ans. (4.00)

Let P(a,pB)

so, B~3a?+ P +10=0 (1)

Now, 2yy' - 6x +y' =0

60 »
= 2B +1 ....>11)
X
Also, 2 z_l
(o) m
26-3  (2B+1) )
. o (from (i1))

= B=1= a=4 (from (1))

12
Hence, Iml = ? =4.00

NTA Ans. (1540.00)
S k(k+1) 1 i (k+1)(k+2)—(k—-1)k(k+1)
2 2 _E = 3

k=1

:%x20x21x22 = 1540.00

NTA Ans. (490.00)

ALLEN Ans. (13 or 490)

The question does not mention that whether
same coloured marbles are distinct or identi-
cal. So, assuming they are distinct our required
answer = C, — °C, = 490
And, if same coloured marbles are identical

then required answer = (2 +3 +4 +4) =13

L 4
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SET # 04
PHYSICS 5. NTA Ans. (3)
1. NTA Ans. (3) Sol. V2 =u2 + 2as
P04 2( E )x VV
m
I X
Sol. Vo 2qE X
m

By concept of COM 6. NTA Ans. (2)

mlRl = m2R2 Y]
Remaining mass x (2-R) = cavity mass x (R-1) Sol. T=2m g

4 4
(gﬂ:R3p—§ﬂ:l3pj(2—R) = %nﬁpx(R—l)

An*e
g= "3

R -1)2-R)=R-1 T

R2+R+1)(2-R)=1
2. NTA Ans. (4) £=%+_2$T

Ad g
Sol. I =1, cos? 7
_ 00, 2xI

i=cos2[A—¢j T 25 50

0 2

I @X& £=4.4%

— =cos’ 7‘2 8 g

0 7. NTA Ans. (1)

()

—=cos"| —

I, 8

I ______M

ﬁ_0.853 ooIyIT
3 NTA Ans. 2) . » | === Force F, on MN
Sol. E=BxV Sol.

(5x107%)) x (3 x 108K) Force F, on NO

15iV/m
4. NTA Ans. (1)
Sol. i,=1mA,R,=100Q

: R
LI DY VWNYYW A R

V=i,R +Ry
10=1 x 103 (R + 100)
R = 9.9 kQ
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ALLEN .

8. NTA Ans. (2)

Sol. Velocity of transverse wave V o /T
Vv X T T = 1
d 5 = e d = 4
4
T = 206107 _ 5 15,10°N
4
9. NTA Ans. (4)
Sol. i=1i,(l —eRL)= io(l_e‘”TC)
TC
q= jidt
0
T,
= Jgi(l_eil/’rc)
o R
8 s Te
_— t_
R —l/TCJ o
€ _ €
= E(TC—TCe 1)—E(O+TC)
q= %xTC e !
¢ L1
= —X— —
R R e
el
eR?
10. NTA Ans. 4)
Sol. Assume small element dx at a distance x from
left end
Vl__/
/\a/ Xo
i A
d d
—Xx—— <«
Vz dX
Capacitance for small element dx is
gya dx
dc = d+xa
jﬁ goadx
- 0 d+xo
£,a l+aa) 2
= Ln( ) (ln(l+x)zx—X—J
a d Jo 2
_ ﬁ(l_%)
T d 2d

11.
Sol.

NTA Ans. (3)
We say we have 3 parts (A, B, C)

Y

avy

M A

I
—Ho" (5in90° —sin45°) @ 4ol o 4 ol (G50 §in90°) o
AR RS TR

Mol (Gindsetn)

2nR
27R 2
12. NTA Ans. 4)
é u=0
hi —
Sol. i 2gh

P U
|
B

h
Particles will collide after time t, = \/@
at collision, v, = gt, Vg = Ug — 8ty
= VA = —VB

Before collision After collision

o

2m Rest

3h/4 GDT 3h/4

Time taken by combined mass to reach the
ground

/2x3h/4 [3h
time = T~
g 2g
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13. NTA Ans. (3) 16. NTA Ans. (1)
Sol. Refrigerator cycle is : Sol. m =0.5kg, v=>5cm/s
W KE in rolling = = mv’ += 1o’
170, T wQ N rotling = 5 2
1 10 1 2( sz
—= =—mv'| l+—
10 10+Q_ 2 R
Q =907 =875 x 10+4]
Heat absorbed from the reservoir at lower | 17. NTA Ans. (4)
temperature is 90 J KQ, KQ,
14. NTA Ans. (2) Sol. E, = RZ E, = RZ
1 2
n,C, +n,C :
Sol, ~—E-mix= lc Pl 2CP Given,
: n +n
v 1Ly, Tty E,_Ry
E, " R,
5R 7R
C nx| — [+2n| —
QM TSR R KQ
v x> 42 (2) R; ) Ry _ &zR_z
2
G _19 -
C, 13

Yy KQ /R, R}

15. NTA Ans. (3) V, KQ,/R, R’
2 2 2 2

Sol. By de-Broglie hypothesis
18. NTA Ans. (1)

L
mv Sol.  7(t) =cos i +sin (x)tj
h On diff. we get
Ay = R R
 m 2vy L T (1) V=—msinot i +®cosot j
- b i=-o’f
B E () v.r=0
e
\/V§+V§+[ o ) 19. NTA Ans. (2)
I 1 1
Sol. —+—=+
h v u f
= oy R 2) At focus m = oo x=f
" m? At centre m = -1 x = 2f

20. NTA Ans. (2)
By (1) and (2)

7\": 7\'0 N
22 ¢2 = AB+A
0
1+2mzv2 =0+0
0
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21. NTA Ans. (50) 24. NTA Ans. (16)
Sol. According to table and applying law of | Sol. U, + K, =U, + K,
calorimetry
GM 1 GM 1
1T, + 2T, = (1 + 2)60° e, (1) e vl = ey
10R 2 R 2
= 180
1T, + 2T, = (1 + 2)30° ... 2) 9 GMm 1
=90 +—X € f—mvy =—mv
10 R 2
2T, + 1T, = (1 + 2)60
=180 ... 3) 9 1 > 1,1,
. —X—MxV, +—mv,; =—mv
Adding (1) + 2) + 3) 102 c 2 % 2
3(T,+ T, + T;) =450
T, + T, + T, = 150° V= o4y
Hence,
T, +T,+T;=(1+1+1)0 9
150 = 30 = Ex(11.2)2+(12)2
0 = 50°C )
22. NTA Ans. (8 or 2888) vz = 112:896 + 144
Sol. Time to travel 81 m is t sec. v =16.027
1 v = 16_km/s
Time to travel 100 m is t + E sec. 25. NTA Ans. (30)
81 = l><a><t2 =t = z R X
2 a i, AN NN———
2 Sol §
1 1 1 2 . 30
100 = —xax| t+— =t+ — = 10,|— R
2 ( 2) 2 a : ANV
1
2 1 2 20Q 50
9— +—=10,/—
a2 2 —1<—| |—/vvvvx—| —AAAA
10 10
1_ ]2
2 Va E, =E-ir E,=E—ir
a =8 m/s> =10-i20=0 =10-05x%x5
i=05A =75V
23. NTA Ans. (486)
Sol. For Balmer series, E=E +E, =75V
i=i; +1,
Y 1
RS R
Ay 22 3 x=300Q
Mo L
22 42 CHEMISTRY
A, 5/36 1. NTA Ans. (1)
6561 - 3/16 Sol. In blast furnace (metallugy of iron) involved
reactions are
20 6561
Ay= 5% (a) CaO + Si0, ——> CaSiO;
A, = 4860 A = 486 nm (b) 3Fe,0; + CO ——> 2Fe;0, + CO,
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2. NTA Ams. (1) 6. NTA Ans. (1)
Sol. Alcohol has more boiling point than ether | Sol. Kjeldahl's method for estimation of nitrogen is
(due to hydrogen bonding). not applicable for nitrobenzene CcH;NO,.
So, because reaction with H,SO,, nitrobenzene can
HO OH not give ammonia.
7. NTA Ans. (1)
Sol.
OH
OH CH,-C=CH-CH,CH, — 22 H,C-CH - CH-CH,CH
has more boiling point than T s T M T
gp ICH(CHJ)Z (i) H,0,/0H ICH(CHJ)Z
H,CO OCH,
dil. HZSOA/Al -H,0
H,C-C — CH,-CH,CH, <SRt oy 8rcn,-cH,
OCH, }K:/CHJ CH(CH,),
3. NTA Ans. (3) \CH3
_ —Ea 1, 2 shift of H™
Sol. logK=————+logA H,C_ _CH,€H,CH,
2.303RT ., C
. . . , . i - “H “ (Saytzeff product
Acrroding to Arrhenius equation plot of log K' | H:C-CH=CH,~CH,-CH; ——> ¢ Major product)
oC B, CH,
Vs. — 1is linear with. 7N
T H,C CH,
—Ea 8. NTA Ans. (1
Sl = . ns. (1)
P = 2303R
From plot we conclude : A
|s]ope :c>a>d>b Sol. <3Mg +N———>MgN,
(magnitude) (A) (B )
o E.>E, >E;>E, 6H,0
4. NTA Ans. (1) 3Mg(OH), + 2NH,
Sol. colourless gas
2 CuSO, + 4NH,—>[Cu(NH,),]SO,

5

O O
3 1 oz, . Ha e A Sk _
e vh,
6 O

deep blue solution

lAg(NHg; 9. NTA Ans. (1)
Sol. Since AgBr has intermediate radius ratio
o . § 03 0 *. it shows both schottky & Frenkel defects
‘ Y Y SOH ZnS — Frenkel defects
5. NTA Ans. () 0 KBr, CsCl —> Schottky defects
Sol. If the given elements are arranged according 10. NTA Ans. (2)
to their position in periodic table Tt -
Atomic Ir)adius ! Sol. HZO(O*H(M) ! OH(aq)
C>0>F For ionization of H,O : AH > O
ol — ENDOTHERMIC
A On temperature increase reaction shifts forward
Br = both [H*] and [OH-] increase
Br>Cl>C>0>F = pH & pOH decreases.
c<b<ax<d<e
*
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11.

Sol.

12.

Sol.

13.

Sol.

14.

Sol.

15.

Sol.

NTA Ans. (3)

Bond length order in carbon halogen bonds are
inthe order of C-F<C-Cl<C-Br<C-1

Hence, Bond energy order
C-F>C-Cl>C-Br>C-1

NTA Ans. (2)

P, + 3NaOH + 3H,0 —— 3NaH,PO, +PH;

(X)

NaH,PO, + HCI —> NaCl + H,PO,

(Y)

I
Ho” |
H

0
P (mono basic acid)
H

NTA Ans. 4)

. =n2><al0
! zZ
For 2nd Bohr orbit of Li+2
n=2
z=3
2
g _ 2" xa, =4a10
! 3 3

NTA Ans. 4)

[Pt(NH;);CI]* & [Pt(NH;)Cls]- does not show
geometrical isomerism

NH,
" ,\Pt/Cl NH3\Pt/Cl
c
NHg/ \NOZ NO2/ \NH3
cis trans
NH, Cl
NH3\|/C1 NH3\|/NH3
(d) /Pt\ /Pt\
NH3 | Br NH3 | NH3
NH, Br
cis trans

NTA Ans. (3)

Two monomers in maltose are a-D-glucose &

a-D-glucose.

16.

Sol.

17.

Sol.

18.

Sol.

ALLEN .
NTA Ans. (2)

6:/\ OH
i @
—

CH, CH,
(Aromatic stable product)
NTA Ans. (2)

Hydrogen has three isotopes

Isotopes Number of neutrons
Protium (iH) 0
Deutrium (fH) 1
Tritium (CH) 2

Hence the sum of neutrons are 3

NTA Ans. (3)

Bakelite formation is example of electrophilic
substitution and dehydration.

OH OH
CH, CH,
+H,C=0— \©/ T
n

19.
20.

Sol.

21.

Sol.

NTA Ans. 4)
NTA Ans. (1)

[Ni(CO),] i, =0 B.M.
[Ni(H,0)]Cl, U, = 2.8 B.M.
Na,[Ni(CN),] u, =0 B.M.
[PACL,(PPh,),] i, =0 B.M.
A~C~D<B

NTA Ans. (2.13 to 2.16)

Cell reaction is :
Sn(s) + Pb+2(aq) ——> Sn*2(aq) + Pb(s)
Apply Nernst equation :

ox EN
[Pb”]

E’ =-0.13+0.14 =0.01 V

cell

5o 0.06l

E cell — 2

(1)

cell —

At equilibrium : E_; = 0
Substituting in (1)
[sn”]

[Pb7]
B

= 37 log [Pb*z]

0=0.01 —0'—36105;

Pb+2 = 215

U
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22. NTA Ans. (6.25) 2. NTA Ans. 4)
Sol. For ideal gas : y
AU = nCy[T, - T|] Sol.
= 5000 =4 x Cy[500 — 300]
—w—625J le-! K-!
= V=300 = O mole | ; )
23. NTA Ans. (2120 to 2140) T(:300 O] (10
Sol. Mole of O 4= —<P2_ o 1 2\ dx = 22
0l ole of 1y consumed = 1 082x300 Area = J(3-2x-x )dxz?
-3
Mole of NaClOj; required = 20 (4) option
Mass of NaClO; = 20 x 106.5 = 2130 gm 3. NTA Ans. (2)
24. NTA Ans. (13) Sol. x2 + 2xy — 3y2 = 0
Sol. (H—CEC—H)%) @ TnN = slope of normal drawn to curve at (2,2)
(A) is -1
Lowest m.wt. alkyne CH, - Cl (leq) L:x+y=4.
:fgﬁdmus perpendicular distance.of L from (0,0)
H
H .~ |0+0—-4]
C "’II////////H - A 2‘\/5
2
(2) Option
Total 13 atom are present in samé plane.| 4. NTA Ans. (1)
(7 carbon & 6 hydrogen atoms. ) 1
25. NTA Ans. (20) Sol. J(X) ===
: : V2x 9% +12x +4
—6(x —1)(x -2
MATHEMATICS fin) =D
1. NTA Ans. (3) 2(2x" - 9x7 +12x+ 4)
Sol. Txe—Bxii .. f(x) is decreasing in (1,2)
1 1
T — =\ _n - 2 = ——
bx(c-a)=0 f=3; F2)= 7
b=2(c-4) () oL op e[l’lj
. 3048 9°8
da-b=xr(a-c-a°) (1) Option
5 5. NTA Ans. (2)
4=20-6)=> A=—=— 11
6 3 Sol. Slope of tangent to x2 + y2=1 at P 55
e 2 ,
from (i) b—?(c—a) 2x + 2yy' =0 = mT|P=—1
y = mX + c is tangent to (x — 3)2 + y2 =1
E=_735+5=_71(i+3+12) y = X + cis tangent to (x — 3)2+ yz2 =1
c+3 1 S,
-~ _ -1 =T =>c2+6c+ 7=
b-c =7 (3) Option V2
(2) Option
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6. NTA Ans. (2) 13. NTA Ans. (2)
ALLEN Ans. (Bonus) 2 2
Sol. option (1), (2), (3) are incorrect for | Sol A= 9 4/ Al =8 — 18 = -10

f(x) = constant and option (4) is incorrect

4 2
- f(c
%f() = f'(a) wherec<a< 1 (use LMVT) Al adjA ~ (_9 2 J
Also for f(x) = x2 option (4) is incorrect. |A| -10
7. NTA Ans. (1)
L (4 2
Sol. ~(pv~q)—>pvVvq 10A =( JzA—6I
(~pAQ >pVq \9 =2
~{pA@ A (pA~9} (2) Option
~(~p A f) 14. NTA Ans. (1)
(1) Option zxi
8. NTA Ans. (2) Sol. —0=10 = 3x; =,200 (1)
1 2
Sol. T;y=—-—= = 9d X; ..
o =5y Taf ® Z——100:4 — ¥x2 =2080 ..(i)
| 20
T, = 0 =a+ 19d ...(11) - 200-9+11 202
| ctual.mean = 20 20
=200 ¢ : 2080-81+121 (202
Variance = - =3.99
200 199 | 201 20
Hence, a0 =57\ 550 o0 T oo 2001”2 (1) Option
(2) Option 15. NTA Ans. (3)
9. NTA Ans. 4 2y
@ Sol. %—%ﬂ ()
X
T.] xe(1,2) P(10,16) lies on (i) get b2 = 144
SOl- f(X): X+ 2 2
X _(ha X ¥
241 xe[2,3) 36 144
f(x) is decreasing function Equation of normal is
2 2
2 13 4 ax by oo
f(X)EKE Eju(gag} X, 2
(4) Option 2X + 5y =100
10. NTA Ans. (4) (3) Option
16. NTA Ans. 4)
A3 2 P
Sol. D=2 3 5/=(L+8)(2-2) Sol. P(A) + P(B) -2P(A N B) = ¢
P P(A) + PB) - P(A N B :
for A =2; D, # 0 &)+ PB) -PANE) =7
Hence, no solution for A = 2 1
(4) Option PANB) =15
11. NTA Ans. (3) (4) Option
Sol.  2[6C;x0+6Cx4(x2— 1) +6Cx2(x2 =12 +6C¢(x>= 1] | 17. NTA Ans. @)
oa=-9 & B =36 )14
Lo—-pB=-132 Sol. Point on plane R[_—,—,—J
(3) Option 333
12. NTA Ans. (1) 10 Q L10¢
Sol. Using L.H. Rule Normal vector of plane is 3 1+ 3 3
. Equation of require planeis x + y +z =1
hmmzo (1) Option Hence (1, —1, 1) lies on plane
x>0 1 (4) Option
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18. NTA Ans. 4) 22. NTA Ans. (3)
Sol. Let3*=t;t>0 Sol. f'(x) = A(x — 1)
-1 +2=1lt— 1+t -2l e ~
2—t+2=1It-1+1It-2l fx)= - Ax+C=f-)=0=c=—
Case-I : t <1 2 2
2—-t+2=1-t+2-t 3 2
2+2=3-t¢t ﬂx)z}hz _%_%X+d
e+t-1=0 F1)=-6 = 114 +6d = =36 ..(0)
—1+-/5 f(=1) =10 = 51 + 6d = 60 ..(i1)
t=— from (i) & (i) L =6& d =5
fx)=x3-3x2-9x + 5
t:E is only acceptable Which has minima at x = 3
2 Ans. 3.00
Case-Il: 1 <t<?2 23. NTA Ans. (0.50) Y4 p(e)
2-t+2=t—1+2-t Sol. AOPQ =4 ,
2-t+1=0 . 0 0 1
D <0 no real solution l | Q(—tZ,O)
Case-IIl : t > 2 5 -
2-t+2=t-1+t-2 —t 0 1
t2 — 3t .5=0:>D<0n0realsoluti0n £=2 (o t>0)
(4) Option
19. NTA Ans. (1) . m:l
Sol. a=o ) 2
a=(1+o(l+o0+o*+.. + @200) Ans. 0.50
(1_(0)2)101) 24.4 NTA Ans. (504)
a=(l+o) P =1 e - . - ;
-~ n’ + n“+>)n
b=1+ + o+ ... +®%=10] Sol. 4(; Z; Z;J
x2 - 102x + 101 =0
(1) Option 1 (7x8Y L (7x8x15) 7x8
20. NTA Ans. (1) . 2( 5 J +3( 5 J+ 2
. 2x
Sol. 2x =4by' = ¥ =4_b =504
Ans. 504.00

25. NTA Ans. (2454)

2

2x X
Required D.E. is X =—,y+(—,J
y Sol. N—>2,A—->21—->2EX MT, 0-—>1

y
X(y')? = 2yy' + x

(1) Option Category Selection Arrangement

21. NTA Ans. (1) 2alike of one kind 3 4!
. . C2 = 3 3 X = 18

Lsino 1 1 and 2 alike of other kind 212!
Sol. =————=7 = tana=_ ;

V2cosa 7 7 2 alike and 2 different | *C,x'C, | °C, %’ C, x% =756

i ! ! 3 All 4 diff "C C < AI=16%0
sinf=—= — tanf=— tan2p =— erent 4 4 X =
m = p = p
Total = 2454

tan o + tan 23

t 2B) =
an((x+ B) 1—-tan octan 23

=1 Ans. 1.00 Ans. 2454.00
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Sol.

Sol.

Sol.

ALLEN .

SET # 05
PHYSICS 4.
NTA Ans. (2
ns. (2) Sol.

W = [Ear

0 1
W =I—xdx+jydy

1 0

2 0 y_21

2 1 2 0

0> 1) (17 0
= — |4+ ———

55053
w=1
NTA Ans. (3)
[h] = MIL2T-!
[C] = LIT-!
[G] = M-1L3T-2

M'T™ x'T? T

[f] = MODT = MIL2T-
NTA Ans. (1) 5,
Initially, the body of mass m i$, moving in a Sol

circular orbit of radius R. So it must'be moving
with orbital speed.

GM
iy

After collision, let the combined.mass moves
with speed v,

Since after collision, the speed is not equal to
orbital speed at that point. So motion cannot be
circular. Since velocity will remain tangential,
so it cannot fall vertically towards the planet.
Their speed after collision is less than escape

speed \/Evo, so they cannot escape

gravitational field.
So their motion will be elliptical around the
planet.

NTA Ans. (3)
E = oncos (ot —kx)

Its corresponding magnetic field will be
. E.
B, =—2kcos(ot — kx)
c
E, = Eolzcos (ot —ky)

— E ~
B, =—Yicoes(ot=ky)
c
Net force on.charge particle
—qgE, +qE, +qVxB, +qVxB,

= quj + qE[)ﬁ + q(0.803) X (&IA(J + q(0.8cj) x (BIJ
c c

= qE(j A qulE A 0.8qE0§ - 0.8qE012
E = qE,[0.81 +1j+0.2k]

NTA Ans. 4)

Fill the empty space with +p and —p charge
density.

4 3
kp.—nR® kp._m —
3 2
|E; I= — >
R (3R
2
=kpinR—kpin5= inﬁ
3 3 18 3 18
E,_9_18
E, 17 34
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6. NTA Ans. (1) 10. NTA Ans. (2)
B
______ IZa h
Sol. ...)ﬂ?.;.ﬁ...l .............. O p=
""" Sol.
Let current density be J. h n=2\2
.. Applying Ampere's law.
2
Cﬁﬁ.d? —u,i= B, o w,Jm (E) For near normal incidence,
3 3
h
B _ HOJa happ = actual
A 6 ( l”lin J
Ja l’lrefA
Similarly, B, = Ho
By _pJaxd 2 b
B, pJbéa 3 22
7. NTA Ans. (2) V2 ) s N
Sol. Degree of freedom of a diatomic molecule if o 2 NG T4
vibration is absent = 5 B
Degree of freedom of a diatomic molecule if
vibration is present = 7 11. NTA Ans. 3)
£ 5 ¢ 7 Sol. Letthe work function be ¢.
CVA=7AR=5R&CVB EBRz—R N
KEmax :_C_¢
A
C; 5
c 7 (hc J
2m| ——¢
8. NTA Ans. (3) Again, g _ 2mKE A
h qB qB
. ) . - =\
Sol. Given, de-Broglie wavelength J2mE o
Rmaxq B _E_d)
h A 2m A
AlsO, - Hm(E+ AE) | 2 -
hc R;,qB
p=—-—""— =1.0899 eV ~ l.leV
E+AE_, A 2m
g T AE=3E 12. NTA Ans. (3)
9. NTA Ans. (2) Sol. Let distance is x then
Sol. Given on six rotation, reading of main scale 1.22, _
changes by 3mm. do= D (D = diameter)
. : - x 1.22A
- 1 rotation corresponds to 2mm 1 :—D (d = distance between earth & moon)
Also no. of division on circular scale = 50. 10 N
.. Least count of the screw gauge will be X = 1.22x(5500x10"7) x (4 x10 )=53.68m
0.5 3
Emm = 0.001 cm. most appropriate is 60m.
*
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13.

Sol.

14.

Sol.

15.

Sol.

NTA Ans. (2)
From momentum conservation

- i+]
mui +mu | = (m + m)y

v 3ui+uﬁ
= V=— —
4 4J

- |v|=%¢ﬁ

2

2
1 u 5
Final kinetic energy = E2m(z\/ﬁ) =§mu

Initial kinetic energy

2

1
Loss in K.E. = k; — k; = gmu

NTA Ans. (4)

In process 2 to 3 pressure is constant & in
process 3 to 1 volume is constant which is
correct only in option 4.

Correct graph is

2

3 1

T—
NTA Ans. (2)

10 5 20
AMAA AMAA
WW—T—AW

A
vy

4/5Q 6/50) C

A C A

20V 20V

U
)
(e}

M :>I=?=10A
|1
20V

16.

Sol.

17.

Sol.

ALLEN
L 4
10 g 20
78 AVAVAVAVAV %AVAV
A N C
2A4Q  [4A3Q
VAVAVAVAV D AVAMV_
Now,
NTOA
|
| I
20V
NTA Ans. (2)
Option (A)
W=k; -k

1 1
qE(2a - 0) = —m(2V)’ ——mV’
2 2
3
qEza = Esz

E_3mV2

T4 qa

Option (B)

Rate of work done P=F.V =FVcosO=FV
Power = qEV

3 mV?
_q|— \Y%
Power = q[4 " j
3mV?
Power = qz
qa
3 mV?
Power = —
4 a
Option (C)

Angle between electric force and velocity is
90°, hence rate of work done will be zero at Q.
Option (D)

Initial angular momentum L; = mVa

Final angular momentum L; = m(2V) (2a)
Change in angular momentum L; — L; = 3mVa
(Note : angular momentum is calculated about O)
NTA Ans. (1)

Let amplitude of each wave is A.

Resultant wave equation

T T
= A sin ot + A sin [wt—zj + A sin [cot+zj
= A sin ot + /2 A sin ot

= (\/5 + I)Asincot
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18.

Sol.

19.

Sol.

20.

Sol.

Resultant wave amplitude = (\/5 + l)A

as T oc A2
SO ﬁz(ﬁ+l)2

=581,
NTA Ans. (3)

Since t and p are perpendicular to each other

therefore point lies on the equitorial plane.
Therefore electric field at the point will be
antiparallel to the dipole moment.

ie. Ell-p
EllG+3j-2k)
NTA Ans. (1)
From parallel axis theorem

2 (dY aY| 13
I, =3x —M(—j +M(—j =" Md>
’ {5 2 NG 10

2
d

I, =1, +3M| —=

a=lo {\EJ

=£Md2 +Md?
10

BESSVRE
10

I, 13

I, 23

NTA Ans. (3)

Rate of flow of water = AV, = AV
(40)V, = (20)Vy,

Vg =2V, eh)

Using Bernoulli's theorem

1 1
P, +EpV§ =P, +EpVé

1
P, —-F :Ep(vé _V,i)

1
700 = Ele 1000(4V; —V;)
V, = 0.68 m/s = 68 cm/s
Rate of flow = A,V

= (40) (68) = 2720 cm?/s

21.

Sol.

22,

Sol.

23.

Sol.

NTA Ans. (10.00)

Vz‘Lﬂ
dt

L.V __ 100
= T7ldi|] - 025
0.025x107

=10mH

dt

NTA Ans. (15.00)

ﬁPE. =0

From mechanical energy conservation,
U +K=U+K
i i f f

1
= mg%sin30°+0 — 0+51c02

X ! X ! +0=0+ ! m(1)2w2
I 1
= MEX 5 X5 2 3

S o =3—2g:>co=x/g

“n=15
NTA Ans. (3.00)

X =+at® +2bt +¢

Differentiating w.r.t. time

dx 1

S =y=———_x(2at+2b)
dt 2+/at® +2bt +¢
at+b
—> V=
X

= vx=at+b
Differentiating w.r.t. X

dv dt
= —XX+Vv=ax—
dx dx

Multiply both side by v

dv )
=|v— |[X+V =a
dx
—a'x =a—v?> [Here a' is acceleration]

. at+b)
=a'x=a-
X
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24.

Sol.

25.

Sol.

Sol.

B ax® —(at +b)?

=a'x
x2
2 2
Ca'x e a(at” +2bt+c)—(at+b)
x2
. ac —b’
=a'x=—7;
X
,_ac— b’
x3
.1
a OCF n= 3
NTA Ans. (4.00)
T=mo/
) T meo*/
Breaking stress = — =
A A

o = 4.8x10" x (107 x107*)

16
10x0.3
=>n=4
NTA Ans. (12.00)
Dy D 4v
12.7V
%

Diode D, is forward biased and D, is reverse
biased.
V,=127-0.7=12V.
CHEMISTRY
NTA Ans. 4)

@/j:CHs ) CH,MgBr
O/ CH, i) HOH/H

HO” ! CH,

CH,
(A) l
Conc.H,SO/A
CH=0 CH
0,/Z 3
H,C™ C=0 CH,
o B)
CH,

Sol.

Sol:

Sol.

ALLEN
L 2
NTA Ans. 4)
Ea
K, = Ae Rx700
_(Ea-30)

— Rx500
K,=Axe ¥
For same rate
Kl = KZ

_ Ea 7(Ea—30)
e 700R =e Rx500

Ea  Ea-30
700R R x500

S5Ea = 7Ea —210

210 = 2Ea
E, = 105 kJ/mole
E,-30=75

NTA Ans. (1)
_/=/ —/"— N\ /="
a S

(a) (b) (c)

(Trans, Trans) (Trans, Cis) (Cis, Cis)

Generally trans is more stable then cis form.

Heat of combustion (HOC) o m

Stability : a>b > c¢
HOC :c>b>a
NTA Ans. (1)

(i) Blue voilet color with Ninhydrine — amino
acid derivative. So it cannot be saccharide or
sucralose.

(i) Lassaigne extract give +ve test with
AgNO;. So Cl is present, —ve test with
Fe,[Fe(CN)¢]; means N is absent. So it
can't be Aspartame or Saccharine or
Alitame, so C is sucralose.

(iii) Lassaigne solution of B and D given +ve
sodium nitroprusside test, so it is having S,
so it is Saccharine and Alitame.

L 4

node06\BOBO-BA\Kota\JEE Main\JEE-Main January & September-2020 Booklet\Solution\01-January_JEE (Main) 2020-Solution



node06\BOBO-BA\Kota\JEE Main\JEE-Main January & September-2020 Booklet\Solution\01-January_JEE (Main) 2020-Solution

. ALLEN

JEE (Main) Examination January-2020

0 OH 9. NTA Ans. (1)
(A) Aspartame HOWJ\NH /;(OMe Sol. number of magnetic moment
O NH o) unpaired electron
o 0° 1 1.73 BM
0,9 1 1.73 B.M
: NH 0 2 2.83 BM
(B) Saccharine 5/ 2 .
O// \\O 10. NTA Ans. 4)
HO Sol. Enthalpy of atomisation of Br,({)
cy—0. 0 Br,(/) —===> Br,(g) ——> 2Br(g)
(C) Sucralose OH O@\,Cl
OH OH AHalum.
0 NH, O AHatom = AHvap + AHBE
i ' =AH,,, +y
D) Alit S?\ MHM X vap
(D) Alitame NH A OH So, x > y
’ 11. NTA _Ans: (3
5. NTA Ans. (1) . &
Sol. CCl, is molecular solid so does not conduct |@3 e
L . Sol. @H¢ CH,~CH-CH,
electricity in liquid & solid state. | | - _O
CH CH HC=C
6. NTA Ans. (2) VA "
Sol. A reduces BO, when temperature is above (i) @(H) (1)
1400°C because above 1400°C A has more — CH3e C=N
ve AG° for AO, formation than B to BO, (iv) v)
formation. Basic strength order : (i) > (iv) > (ii) > (iii) > (v)
7. NTA Ans. (2) 12. ANTA Ans. (1)
.7 300x0.134 Sol. Be = 152 252
Sol. [Py ]=300x0134
400 B = 1s2 252 2p!
=1.005 x 10-! M B has a smaller size than Be
[Cl']— 100 x 0.4 it is easier to remove 2p electron than 2s
400 electron due to less pentration effect of 2p than
=101 M 7s.
PbCl,,, :Pb&zq_) +2Cl,,, 2p electron of Boron is more shielded from the
Q = [Pb2+] x [CI]2 nucleus by the inner core of electron than the
= 1.005 x 1073 >k, 2s electron of Be
8. NTA Ans. (2) B has a smaller size than Be
Sol. [Pb(F)(Cl)(Br)(I)]>- have three geometrical | 13. NTA Ans. 4)
isomer so formula for [Fe(CN)g]-0 Sol. 1. MgO Basic
is [Fe(CN)¢]3- and CFSE for this complex is CL,0 Acidic
Fe3® = 3d54s° Al,O5 amphoteric
2. CL,0 Acidic
CaO Basic
P,0,, Acidic
3. Na,O Basic
_ SO; Acidic
Magnetic Moment = /3 ALO, amphoteric
=1.73 BM 4. N,0O; Acidic
CFSE = [(-0.4x5) + (0.6 x 0)] A, Li,O Basic
=-2.04, Al,O; amphoteric
2
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14.

Sol.

Br
0, 0 S
Br (Nitration)

15.

Sol.

16.

Sol.

ALLEN .

NTA Ans. (2)

+
N,CI®

NH,
NaNO,/HCl

/@ 273-278K
B

r Br
(Diazotisation) (m-Bromo benzene
diazonium chloride)

Cu ,Br,
Sand Mayer's )
react10n

HSO

NTA Ans. (3)
0]

C-NH, (Deactivated ring due to

—R effect of amide)
NH, :OH

(Lp.e. of -NH, and —(OH

group do acid-base reaction
with lewis acid AlCl;4so ring
is deactivated)

Cl
(Highest yield produced)

NTA Ans. (3)

CH,
|
CH,-CH-C=CH 5058555 (X)

(i) C,;H; MgBr, H,0
(ii) Conc. H,SO,/A

(Y)
CH;?H—CECHM)CHS—('IH—@—CHS
CH, (Kucherov's CH,
Reaction) (X)
C,H,; MgBr, H,0
(Nucleophilic addition
reaction)
(l)H
CH-C=C-CH, <= JUA CH, ~CH-C-CH,
CH, CH,—CH, CH CH_ —CH,
Major
(Saytzeff alkene)

17.
Sol.

18.

Sol.

19.

Sol.

20.

Sol.

21.

Sol.

NTA Ans. (1)

Cr(H,0)4 Cl,

if magnetic mement is 3.83 BM then it contain
three unpaired electrons. It means chromium
in +3 oxidation state so molecular formula is
Cr(H,0)¢ Cl4

. This formula have following isomers

(a) [Cr(H,0)6ICl; : react with AgNO; but does
not show geometrical isomerism.

(b) [Cr(H,0)5Cl1]Cl,.H,0 react with AgNO; but
does not show geometrical isomerism.

(¢) [Cr(H,0),C1,]CL.2H,0 react with AgNO; &
show geometrical isomerism.

(d) [Cr(H,0)5C15].3H,0 does not react with
AgNO; & show geometrical isomerism.

[Cx(H,0),CL,]CL.2H,0 react with AgNO; &

show geometrical isomerism and it's [UPAC

nomenclature " is  Tetraaquadichlorido

chromium» (III) Chloride dihydrate.

NTA Ans. 4)

(1) H,O, act as oxidising agent as well as
reducing agent depending on condition.

(i1) H,SO; act as oxidising agent as well as
reducing agent depending on condition.

(111) HNO, act as oxidising agent as well as
reducing agent depending on condition.

(iv) H;PO, can not act both as oxidising and

reducing agent.
H;PO, can act as only oxidising agent.

H;PO, —— 3H* + PO,*

NTA Ans. (1)

2nr = nA

for n=1,r=a,

n=4,r=16a,

2m x 16a; =4 x A

A = 8ma,

NTA Ans. (2)

Eug; = [Xe] 4f7 5d° 652

Eu2® = [Xe] 4f7

Cesg = [Xe] 4f1 5d! 652

Ce’® = [Xe] 4f!

NTA Ans. (100)

1 Litre has 10-3 moles MgSO,

So , 1000 litre has 1 mole MgSO,

= 1 mole CaCO;

= 100 ppm

So,
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22. NTA Ans. (14.00) 2. NTA Ans. (1)
Sol. 100 gm soln — 63 gm HNO; Sol. _ __2_
100 No. of five digits numbers =
—4mL — 1 mole HNO, No. of ways of filling remaining 4 places
L. =8x8x7x6
8x8xTx6
1 . == =
Molarity = 10 1 - 14M Lok 336 8
— X 3. NTA Ans. (3)
1.4 1000 .
z—1
23. NTA Ans. (5.66 to 5.68) Sol. |- =1
108 = lz-il=lz+ 2il
Sol. gm eq. of Ag = ﬁ =1 = 1z lies on perpendicular bisector of (0, 1)
and (0, -2).
.of O =1 1
gm €q. o &% (g) = Imz=——
2
1 .
Volume of O, (g) 222-7><Z = 5.675 litre Let z=x—%
5
24. NTA Ans. (37.80 to 38.20) TR~ O
)\1 NH, 2
2
Sol. NHr—\ll/\/ ooz + 30l = x+5_ - [x? 75
M.F. of Histamine is CsHgNj; 25 7
Molecular mass of Histamine is 111 = 6"‘7 :E
_ 42 4. < NTA Ans. (1)
Now, mass % of nitrogen = (m)xmo Sol. A : Event when card A is drawn
37 849 B : Event when card B is drawn.
= . (0
25. NTA Ans. (1.74 to 1.76 or 0.03) P(A) =P(B) :l
2
Sol. AT, =ixmxKy Required probability = P(AA or (AB)A
w/585 or (BA)A or (ABB)A or (BAB)A or (BBA)A)
02 =2 Xx2%x ————
600/1000 =lXl+(lxlxlsz+(ixixixi)x3
w = 1.755 gm 2 2 \2 2 2 2 2 2 2
1,3 1
MATHEMATICS 4 4 16 16
1. NTA Ans. (3) 5. NTA Ans. (4)
. . Lt 2n - .8
Sol. Let thickness of ice be 'h'. Sol. 1 =I - 8xsm X _dx ... )
sin® X +cos® X
Vol. of ice = v=22((10+h)’ —10°) 0
3 3 JTE xsin® x dx+”(271—)()s1118xdX
ﬂzﬂ(3(10+h)2).@ < sin® x cos® x < sin® x + cos® x
dt dt
dv : =2 T—Singx d
Given EzSOcm3 /min and h = 5cm - no S’ x +cos' X |
Ar >\vdh 2 sin®x "2 cos® xdx
=— i I=2 ———dx+ | ————d
= 30 3 (3(10+5) )dt T{}[ sin® x + cos® x X J(:singx+cos8x X
dh 50 —Lcm/min i nT_2
= 4t 4nx15’ I8¢ 227"{1‘1":2“5:”

¢ 4



JEE (Main) Examination January-2020

6.

Sol.

Sol.

Sol.

ALLEN .

NTA Ans. (3)
f'(x) = tan~!(secx + tanx)

X
_if T+sinx 0 1+tan2
f'(x) = tan =
COSX X
1—tan—
2
=tan"' tan[EnLEj
4 2
X T
——<X<=—=>0<—+=<—
2 2

f(x)z%.x+x7+c
f0O)=0 = ¢c=0

2

T X
X)=—X+—
= fx) PR

n+1
)=——

F 1
NTA Ans. (3)
2
A=|1 3 4
-1 3

= IAl=6

ladjB| _ladj(adjA)l IAT" AP
lcl 19A | 1Al 3

_©6) _
3y’

NTA Ans. 4)

e+ ex—4ex+ex+1=0

Divide by e2x

8

1

1
2x X
= € +¢ —4+e—x+67—0

- (e“+%)+(ex+%j—4=0
€ €
2
= [CX“LLXJ —2+[e*+ix)—4=0
€ €

Let e"+iX=t = (ex-12=0 = x=0.
e

Number of real roots = 1

Sol.

10.

Sol.

11.

Sol.

12.

Sol.

NTA Ans. (2)

p —./5 is an integer.

q : 5 is irrational

~pVv@=~pAr~q

= /5 is not an integer and 5 is not irrational.
NTA Ans. 4)

10

D> (x,-5=10

i=1

1 3
=> Mean of observation Xx; —5 =EZ(Xi -5)=1
i=1

= u= mean of observation (x; — 3)

(mean of observation (x; — 5)) + 2
=1+2=3
Variance of observation

10
X, -5 =%Z(xi —5)* — (Mean of (x; — 5))2=3
i=1
= A = variance of observation (x; — 3)
= variance of observation (x; — 5) =3
(A =@3,3)
NTA Ans. (1)

1 1 1 1

24.410.84.16128. o0

1 2 3 4

=24.216.28.018. oo

NTA Ans. (3)

Equation of family of circle touching y-axis at

(0,4) is given by (x —0)2 + (y = 4)2 + Ax = 0.
It passes through (2, 0)

= A =-10.

= Required circleis (x—0)2+ (y—-4)2 - 10x =0

= x2+y2-10x-8y+16=0

center of circle = (5, 4) and radius = 5

distance of 4x + 3y — 8 = 0 from (5, 4)

_‘E
5

# radius
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13. NTA Ans. 4) 16. NTA Ans. (1)
4 7 dx dx
Sol. ¢, = l_ﬁzT Sol. I=j 5 5 =I 5
A L
NIE b
e, =,/l+—=—-
9 3
Let X+4—t:> dx ——ldt
(e, e,) lies on 15x2 + 3y2 = k 3 (x-3? 7
= 15¢] +3e; =k L dt !
-8/7
= k=16 = I=— [ = [
14. NTA Ans. (3)
+4 —1/7 X—3 1/7
=t‘“7+C=+(X j +C=( j +C
x—-3 x+4
Sol. 17. NTA4Ans. )
Sol. Centroid of A = (2, 2)
line passing through intersection of
X+ 3y —d =0and
i 3x —y + 1 =0, be given by
a Y b
x+3y—-D+A3x-y+1)=0
. It passes through (2, 2)
it is clear from graph that m; > m,
7
fle) = f@a) _ f(b)=f(c) = 7+5L=0 > 7»=—§
c—a b-c
Required line is 8x — 11y + 6 =0
fle)-f@) > c-a (-9, —6) satisfies this equation.
fo) =) bc 18. NTA Ans. (4)
15. NTA Ans. (1) . 5 )
Sol. For planes to intersect on a line Sol. lim f(x)= 1in3(s1n(a el + s1nx) =a+3
- X

= there should be infinite solution of the

given system of equations

for infinite solutions

1 4 =2
A=[1 7 -5|1=0 = 304+9=0=>a=-3
1 5 a
1 41
A =17 B=0=>13-B=0=B=13
1 55

Also foro=-3andb=13 A, = A =0
o+B=-3+13=10

x—0" X

X

(x + 3x2 )1/3 _ X1/3

lim f(x) = liI%

x—0" X x4/3
3
30 -1
x—0 X
f0)=b

for continuity at x = 0
lim f(x)=f(0) = lim f(x)

= a+3=b=1
a=-2, b=1
a+2b=20




19.

Sol.

20.

Sol.

21.

Sol.

22,

Sol.

23.

JEE (Main) Examination January-2020 ALLEN .
NTA Ans. (3) 24. NTA Ans. (1.00)
N T | TR |+ b A A oA
cos’-sin- + sin’ o-cos Sol. p=(a+1)i+aj+ak,
sin=.cos—~ lsinn ! G=ai Di+ak and
=sin—.cos—=—sin—=—— = an
1 o0 d=ai+(@+1)j+
NTA Ans. (3) Lo N
F(X) = a + bx + cx? r=ai+aj+(a+1)
L bx® o’ | p,q,T are coplanar
If(x)dxz ax+—+—
) 2 3 b oo
b ¢ 1 = [p d r] =0
—a+—+-=—[6a+3b+c]
2 3 6
1 1 a+1l a a
NTA Ans. (615.00) a a a+l
(1 +x + x?)1°
="C,+ "C x(1 + x) + ""Cx*(1 + x) 1
+ C (1 + x) + Cx (1 + x)* + ... = 3a+1=0 = az—g
Coeff. of x* = °C,+ %C,x °C, + '°C, = 615.
NTA Ans. (8.00) | 1
log, lsinxl = 2 — log, Icosxl; x € [0, 2n] pg=—, T.q=——
. _ 3 3
= log, Isinxl + log, lcosxl = 2
= log,,(Isinxcosxl) = 2
a2 e 2
1 7l =1 3
= Isinxcosxl! =Z = Isin2x| =5
3(P.G)° —AITx{l=0
LN /\v/\ LD y=172 L N (1) M
— =2 =2 =2 w2
s - 32 o ITxql” ITI°Iql —(7.q)
25. NTA Ans. (8.00)
= 8 solutions
NTA Ans. (3.00)
Sol.

Sol.

(x + 1)dy — ydx = ((x + 1) - 3)dx
(x+l)dy—ydx:(1 3 jdx

= (x +1) C(x+1)

y [y 3
= d(<x+1>J_(l (x+1)zjdx

integrating both sides

y 3
=X+ +
x+1 (x+1D
Given y(2) = 0 = c¢=-3

3
y—(x+l)(x+ iD —SJ
y(3)=3.00

Projection of ﬁ) on AB=

' Q(2,4,11)
(1-1 ’3)1)/'

Ae ‘_|
(-1,2,3)

mI

(3,-2,10)

PQ-AB
|AB|

(-3j+8k)@i-4j+70)|

9

=8
|
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SET # 06
PHYSICS al? b L'
1. NTA Ans. 4) 2 1’ 4
- 3
W al + % L
L 3
Sol. 4a+2b
3 8 3 (2a + b)L
FBD of m in frame of disc/- (3a+b) 4 (3a+b)
kAY 2 3
m(o (fy +AD) . correct answer 4
kAL =me (£ +AL) 4. NTA Ans. (1)
2
Al = mo£, ~ mo/, Sol. Direction of pelarisation _ 5 — i
k —mo’ k 2o
2 A A 1+
% = Relative change = Direction of propagation = ExB= f]
/!

-0

.. Correct answer (4) .
2. NTA Ans. (2) - J2
Sol. Top view of solenoid

Correct answer (1)
5. NTA Ans. (3)

10Q2
R 50
Maximum possible radius‘of electron = >
R_mv_ mv,, 102
2 ¢gB e(uoni) Sol. | 1
ZEeuom
max 2 m I I
.. Correct answer = 2 ”VQ“' I
3. NTA Ans. (4) > v
92 94
(5+10+5+10) 30
. |
Sol. X dx .. Correct answer (3)
dm = Ldx 6. NTA Ans. (2)
x=0 Sol. FBD of droplet
jxdm j(kdx)x B .
m jdm - jdm
L 2
I(a + bXZdex
L 2
bx mg
.([(a‘FIJZJdX B +F=mg




Sol.

Sol.

JEE (Main) Examination January-2020 ALLEN .
) 9. NTA Ans. (1)
B:[EnR3jpg L = 40mH CZIIIOOHF
— 000000 |
F = T(2nR) A%
4 s
m =d[§nR j "
[an3j +T(2nR)—d(£nR3j ol
3 %) 3 g Q
) N
T(2nR)=| ZR? 2d - V =10sin (314t)
(27R) [375 jg[ P] X, = oL = 314 x 40 x 10-3 = 12.56Q
3T 1 !
(2d-p)g " oC 314%100x10°
ns. o .
‘B M s _ Phasor
< ‘ ‘ 0 :,M A IX,
——>1
T:MxB:—MBsme
Io. = —-MB sin6 e
for small 0, ¥ =1 (X - X,)
q=_MBg 10 = 1,,(31.84 — 12.56)
I
10
=——=0.52A
o= MB _ ™" 19.28
I
T
I =0.52 sin (314t+5j
_ [2inB
®= m *. Correct answer (1)
o [am 10. NTA Ans. (1)
o VB
-. Correct answer (2) < C 5
NTA Ans. 4) 4 .J
210
nv 3
oy =420 Sol. N,
(n+1)v ;
1 —490
20
l— 2 in0=1sin90°
3
. 3
,/ L Joox10° sinf =—
T140 140 6><10‘3 140 4
300 Area of sphere in which light spread = 4nR?2
f=m=2.142 Q=2n (1 — COS 9)

*. Correct answer (4)

L 4
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13. NTA Ans. (3)
7
Q=2n|1-—
4 ucos60° e——>L o—u
m 2 m
P — 4r steradians o
Sol. .
P —60°
P —(1—cos0
- 4TC( )
By momentum conservation,
7
Ratio = EZZTC(I—COSG):(I—COSG): 4 m o u=2mv'
P 47 2 2
3v
0.33 vi=—
=——=0.17
5 4
.. Correct answer (1) 3. 2H
11. NTA Ans. (1) Range aftercollision = 7 ?
ALLEN Ans. (3)
Sol. M= 1 3v 2-u’sin” 60°
ol. \/Ennvdz =] 4 —gzg
A 1 ’
T=—= \/_ 2 ::\/_ 1 2 32§r 3 \ﬂg'lii._ 3\[§u2
V. 2mn d°v 2nn d =42 ¢ 89
T, M, d2 ¢, Correct answer (3)
Z_ EE 14.©. NTA Ans. 4)
Sol. 1 Rydberg energy = 13.6 eV
0 (0.1)2 So, ionisation energy = (13.6 Z2)eV
=,|— > =9 x 13.6eV
140 (0.07) 7 -3
=1.09 1 11 8
2 7
.. Nearest possible answer (3) XZRZ [1_2_?} =1.09x10 X9X§
12. NTA Ans. (3)
A =114 nm
Sol. X=u (+ra 15. NTA Ans. (1)
2 Sol. For (A)

1
y =uyt+ant

32=0xc+(4)(t)

t2 =16
t =4 sec

x=3><4+%><6><42

=12+48 =60 m
.. Correct answer (3)

++++
I

=
AAAAAA
YYYVYYY
L1
N

No current flows
Hence Q4 = CV




16.

Sol.

JEE (Main) Examination January-2020 ALLEN .
For (B) 18. NTA Ans. 4)
.
i| |:
il5
RE ~N LY LY
I T Sol. 4, d,
.
i=Ye e ; q=CVe k¢ .
R CR Energy stored l(Stress)
at= Volume 2 Y
Q; =CVe' =g
© w_1 =4u,=u
.. Correct answer (1) u, =
NTA Ans. (2)
1 [wal 1w
4— S
2Y| 7d” | 2Y| nd
o 0,
4= S
m, dZ
hl m,
: d,
by using work energy theorem :>d—=\/§ :1
Weg = AKE 2
1 ’ .. Correct answer (4)
(m, —m,)gh ZE(ml +m, )V +§Iw 19. NTA Ans. (Bonus)
Sol. A, + B, + C, = 24.36 + 0.0724 + 256.2

17.

Sol.

.. Correct answer (2)
NTA Ans. (1)

2GM ,
V. = R (Escape velocity)

v, = /2GM
R

.. Correct answer (1)

= 280.6324

= 280.6 (After rounding off)

A, + B, + C, = 2444 + 16.082 + 240.2
= 280.722

= 280.7 (After rounding off)

A; + By + C; =252 + 19.2812 + 236.183
= 280.6642

= 280.7 (After rounding off)

Ay + By +C, =25+ 236.191 + 195

= 280.691

= 281 (After rounding off)

A, +B, +C,

No option is matching Question should be

(BONUS)
Best possible option is (2)

.. Correct answer (2)
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20. NTA Ans. (1) 23. NTA Ans. (12.00)
eE ALLEN Ans. (40.00)
Sol. a=—
m N o—
eE £200Q
v=u-+at= E t > 4V
h 12v £2000
A=— Sol. 33—
myv Qv
(hm)-2¥ , i
% _ dt _ ah _ h
dt (mv)2 mv’ |e|Et2 4 1
Current in circuit = ——=——
.. Correct answer (1) Hrrent m etreut 400 100
21. NTA Ans. (1816.00 to 1820.00) So power dissipited in each diode = VI
Sol. PVY = constant |
TVr-1=C =4x—W
; 100
oo (VY = 40 %103
300x VS =T,| — = 40 G
16 ./ Correct answer 40
ol 24. <ANTA Ans. (750.00)
300x2 * =T, Sol. The length of the screen used portion for 15
Isobaric process fringes, and also for ten fringes
nRT
_ D AD
V=" 15%500x==10 =
V, = kT, ... (D)
2V, = KT; . (2) -
LT A =750 nm
E:?z =T, =2T, .. Correct answer 750
f . 25. NTA Ans. (-48.00)
T. = 2%300x25 = 1818.85 Sol. The flux passes through ABCD (x — y) plane
-~ Correct answer 1819 is zero, because electric field parallel to surface.
22. NTA Ans. (40.00) Flux of the electric field through surface BCGF
Sol. In balancing (y-2
R_25 At BCGF (electric field) = E=12i—(y* +1)]
7
S > / (x = 3m)
New resistance R'=pX Flux ¢;;= 12 x 4 = 48 Nm?/C
So ¢; — oy =0 — 48 = — 48 Nm?/C
) p XE ot . Correct answer —48
= T = 7 x4A
) CHEMISTRY
R' = 2R 1. NTA Ans. (2)
2R 0 Sol. I [Cr(H,0),]”
S 100-¢'
1 A Cr” = [Ar] 3d*
2x—= =30'=200-2¢"
3 100-7¢' H,0 — Weak field ligand
5¢'=200
('=40 . e,
.. Correct answer 40
2
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2. NTA Ams. (1)
Sol. IE values indicate, that the metal belongs to Ist

th,

. group since second IE is very high
Unpaired e- = 4
(- only one valence electron)

Magnetic moment = V24 BM Metal hydroxide will be of type, MOH.
= 4.89 BM MOH + HCI - MCI + H,0

_ (1Imol) (1mol)
II [Fe(CN),]' | X
MOH + —_H.SO, — —M,SO, + H,0

Fe? = [Ar] 3d° g Te T ER TR

CN- —Strong field ligand (1mol) (l mol)
2
|:|:| So one mole of HCI required to react with one
e mole MOH.
! . |
So —mole of H,SO, required to react with one
g > 294
Unpaired e- =0 mole MOH.
Magnetic moment = 0 BM 3. NTA Ans. (1)
=0 BM Sol
- CH CH
I [Fe(C,0,), | | ¥ pd oo e [ e
CH,-CH-CH=CH, + H J[ Cl — CH,-CH-CH-CH,
Fe™ =[Ar] 3d° Ny o/
lH-shift
As A, >P
"
[T] CH,-C-CH,CH,
€ D
g LI N
c®
2 CH,
¢ I
Unpaired e- =1 CH3—(|?—CH2—CH3
Magneti = \3BM Cl
agnetic moment (No chiral centre, so no racemisation possible)
LN 4. NTA Ans. (3)
IV (Et,N)"[CoCL, ] H P
Sol.
Co™” =[Ar] 3d’ A (@B
. (ii) KOH
== (iii) O,
[CocL] t, (iv) (CH,),S
£ (v) NaOH/A
H 0]
INgP N4
e, H
g O\\
Unpaired electrons = 3 SEOHA
(Intramolecular
Magnetic moment = \/E BM aldol)
= 3.87 BM Br Tos/(CHJ)zS

Hence order of magnetic moment is Br, Ale. KOH_
I[>IV>1T>1 o A
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5. NTA Ans. 4) 13. NTA Ans. (1)
Sol. Adsorption of Gases will decreases
6. NTA Ans. (4) Sol. Cr(OH);(s) —= Cr3*#(aq.) + 30H(aq.)
Sol. PHBV : (s) (3s)
Poly B-hydroxy butyrate-co-B-hydroxy valerate kg, = 27(s)* = 6 x 103!
CH,-CH CH, COOH = BEF =18 x 10!
(I)H [OH-] = 3(s) = [18 x 10-31]1/4
14. NTA Ans. 4)
(3-hydroxy butanoic acid)
+ Sol. Zn+2HCl——ZnCl, +H,
Zn +2NaOH——Na,Zn0, +H,
CH3—CH2—CH—CH2—|(|?—OH The ratio of the«volume of H, is 1 : 1
Om 15. NTA Ans. @)
(3-hydroxy pentanoic acid) (1) NaNO, / HCL, 0 - 5°C
7. NTA Ans. Q) ) B-naphthol, - Colored solid
Sol. Biochemical oxygen demand (BOD) is amount
of oxygen required by bacteria to break down | Sol.
:;ii)nl: waste in a certain volume of water C,HNBr,
8. NTA Ans. (3)
Sol. Lithium has highest hydration enthalpy.among
alkali metals due to its small size. % 8
LiCl is soluble in pyridine because LiCl have ’
more covalent character. @L (i) NaNO,/HCI @L
Li does not form ethynide with ethyne. 0-3°¢ CH,
Both Li and Mg reacts slowly with H,O OH
9. NTA Ans. (1) Br/H0
Sol. Distilled water have lowest ionic conductance. NH Me
10. NTA Ans. 4) Br 2 Br . N@
QO A \@ OH
Sol. $C1* CHECHA-N Me
0 Br
Due to -M effect of -NO, and + M effect of Cl
more D.B. character between C — Cl bond. So
shortest bond length. (colored dye)
11. NTA Ans. (1) 16. NTA Ans. (4)
ALLEN Ans. (1 or Bonus) Sol. A'lanlne doe.s not show Biure.t test becal.lse
Sol. Bonus (no reaction is given) Bluret test 1s Pseq for fieduct.lon of peptide
linkage & alanine is amino acid.
A——B (Assume reaction) Albumine is protein so have paptide linkage
so it gives positive Biuret test.
- Bl _11_ Positive Barfoed test is shown by
(Al 6 monosaccharide but not disaccharide. Positive
12. NTA Ans. (3) Molisch's test is shown by glucose.
* 4
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17.
Sol.

NTA Ans. (2)
H,N,B,Cl, + 3LiBH, —=2== > H.N,B.H,
(A) (B)
Inorganic Benzene
(Borazene)
+3LiCl
+3BH, . THF

H,N,B,Cl,+3CH,MgBr—=—H,N,B,(CH,), + 3MgBCl

18.
Sol.

19.
Sol.

20.

Sol.

21.
Sol.

22,

Sol.

(A) (©)

NTA Ans. 4)
[CO(NH3)4C12] has 2 geometrical isomers

Cl Cl
HN_ | ~NH, HN | Cl
C C
HN7" | NNH, HN7 | NNH,
Cl NH,
trans cis

cis isomer has Cl-Co-Cl angle of 90°
NTA Ans. 4)

H
H H

H H

H
Each carbon atom is sp2? hybridized
Therefore each carbon has 3 sp2 hybrid
orbitals.
Hence total sp? hybrid orbitals are 18.
NTA Ans. (1)

ds = J.qr%

NTA Ans. (2.17 to 2.23)
0-T; =2x05=1
T, =-1°C=272 K

0.1x0.08x272
for gas P S E—
P =2.176 atm
PV =PV,
2176 x 1 =1xV,
V, = 2.176 litre

NTA Ans. (10)

10.3x1073
277 s
1030

ppm = 0°=10

23.

Sol.

24.

Sol.

25.

Sol.

ALLEN .

NTA Ans. (3.98 to 4.00 or -3.98 to —4.00)
fl)_zEa L 1

t, RIT, T

(60) —Ea[ 1 1 }

In| — |= -

40 8.3 L400 300
E =0.4 x 1200 x 8.3
= 3.984 kJ/mole
NTA Ans. (12.00)

ALLEN Ans. (18.00)

Chromate Dichromate
CrO; Cr,0;

O O

| .

Iy T
A7 NN N
O 0 O O O

Total Cr-O bonds =6 Total Cr-O bonds =12
(4o + 2m) (8o + 4nm)

Total number of bonds between chromium and
oxygemin both structures are 18.

Note :- But answer of NTA is 12. They
consider only linkages between Chromium and
Oxygen but in question total no. of bonds are
asked so o and © bonds must be considered

separately.
NTA Ans. (66.65 to 66.70)
T
ClLMeBr | g &, CH,C=CH-CH,
H,0 573K
(2-methyl-2-butene)
CH,
CH,MgBr |
CH;—C-CH,—CH,4 Ho CH,;—C-CH,-CH,
Il 3 |
OH
(A) (B)
Cu
573K
T
CH,-C=CH-CH,

(2-methyl-2-butene)
C=12x4=48
H=8x1=28
O=16x1=16

Total 72
48
% of C = EX 100 = 66.66%
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MATHEMATICS Oy e
1. NTA Ans. (2) dx? —4)= 4 _E
Sol. A= limx[i:lzlimx(ij—x{i}=4 ﬂ_g
x—0 X x—0 X X dX2 8
f(x) = [x2]sin(rx) will be discontinuous at nonintegers 3
. X=Mi.e.\/§ Answer should be g No options is correct.
2. NTA Ans. (1) 4. NTA Ans. (2)
Sol. 7x + 6y —2z=0 . (D) y?
3x +4y +22=0 . (2) Sol. Let a—+§—1;a>b;
Xx—-2y—-6z=0 .. (3
4 2 , 4
2b=— b=— b"=—
7 6 -2 NG E
A=3 4 2|=0 = infinite solutions 4
—X
1 2 -6 tangent y=?+§ compare with
Now (1) + (2) = y = —x put in (1), (2) & (3) /7
all will lead to x = 2z
3. NTA Ans. (Bonus) 4 4
Sol. x = 2sin6 — sin26 \/_6 3 g =
d_x 2c0s0 — 2¢0s20 = 4s1n(6)sm(3e)
= o - cos c0s20 = > ) I \/7
= 2cos0 — 20
Y = AosE T eos 5. NTA Ans. (2)
. _ Asi 0 36 o
= d_e = —-28inf + 2sin20/= SIHECOS? Sol. _2bx + 5 = 0<a
b 5
> —écosec2 39 = a=—; a’=> = b2 =52
= dx 2 dx’ Asi 0). 30 o
YD —2bx—10=0<B:>0L2—2boc—10=0
d’y 3 1
=2 ) 3 :>a=Z:>OL2 20, 0p =-10= B2 =5
Alternate :- = a2+ p2=25
6. NTA Ans. (2)
dy
de _ —2sinB+2sin20 _ sin®-sin26
dx  2c0s0-2c0s20  —cos0+cos20 Sol. B(i,i)
o 22
ﬁ dl:(—cosG+cosZO)(cosO—200529)—(sin9—sin29)(sin9—25in26)
dx* "de (—cos@-%—cosZG)2 C(gslfg)
d)zr( gy H1HDE1-2)-(0) * D(ﬁo)
dx (1+1)’ 2
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Required area = Area of trepezium ABCD — | 10. NTA Ans. (2)

Sol. y2 = 8x
| NG y
Area of parabola between x = 5 & X =7 |
_3 a1, 4B f( ,1)2 IR _
A=i[2-tfan-2)- 3] e =
7. NTA Ans. (2) . !
27t
1
Sol. D> P(X)=1 = K2+ 2K +K + 2K + 5K2 = | =2

So coordinate of B is (8, 8)
.. Equation of tangent at B is
1 8y =4x +8) = 2y = x + 8
= K = -1 (rejected) = K = g 11. NTA Ans. @)
ALLEN Ans. (Bonus)
Sol. 10 different balls in 4 different boxes.

—6K2+5K-1=0=(6K-1)(K+1)=0

23
P(X>2)=K+2K+5KZ=£ 10
8. NTA Ans. (3) 2,3,0,5 23,14 2323
= n L YRV a0 gy 100 ]
Sol. x:Z(_l) tan” 0 = 1 — tan20 + tan*0 +a... | 4° 2!'x31x0!x5! 21x31x11x4! (217 x2!x(31)*x2!
n=0
17x945
= X = cos20 = b

. 12. NTA Ans. (3)
y=2.c08"0 =y = 1 +&0s20 + Cos0 + ... Sol. A:xe (-2,2:;B:xe (—o, 1] U I[S, ©)

n=0 :}B—A=R_(_2’5)
< ) —>
=Y sin’ 0 ¥y 1—x < } } f ; : >
-2 -1 2 5
=>y(l-x)=1 13. NTA Ans. 4)
9. NTA Ans. (1
ns. (1) Sol dy __ xy
X ol. dx x2+y2
Sol. F'(x) =x2 g(x) = ijf(u)du = F) =0 Lety = vx
1
Yy
) dx dx
FH(X) = X2 f(x) — 2X.[f(u)du
! vaxd _ XVX v

dx  x*+vix?  1+v?

3

F')=1£(1)-2x0

dv \% v-v-v° \%

F" 1 = 3 X—= -V = = —
M dx  1+v? 1+v2 1+v2

F'(1) =0 and F"(1) =3 > 0 So, Minima
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ALLEN
¢

1+v° dx

[l gy [-&

v X
1 dx
Cdv |—dv=—|—
:}J.V v Iv v "

)
v
= —+/nv=—/lnx+A

1 y)
———+/n| = |=—(nX+A
= 2v? (x

2
= ——X—2+€ny—€nx=—€nx+k
2y

1 1
0= A A=
=73 2

1x
— —57+/ny+—=0 aty=e
1 x* 1 x2
— D 4220 = =2 x2=3¢?
TS 262
~x=43e
14. NTA Ans. (1)
do
I=
Sol. J‘cosze(tan29+sec29)
_J- sec’0do _J‘(l—tanz(ﬂ)seczﬁdﬂ
2tan® 1+tan’ @ (1+tan@)’
1-tan’® 1—tan’0

tan0 = t = sec20 dO = dt

(1=t)(1+t) dt
(14t)°

el

1 t

1+t 1+t

- £n|1+t|—j(g—ﬁ) dt

=/nll +tl -t + /nll + tl
=2/l +tl—-t+C

= 2/nll + tan6| — tan6 + C
A =-1, f(6) =1 + tanb

15.

Sol.

16.

Sol.

17.

Sol.

18.

Sol.

NTA Ans. 4)

A

nnnnn

(-4,0) (4,0)

Z =X + 1y
|2l =x* +y? = [zl = /8 &2l =4 =+/16

So Izl cannot be \/7

NTA Ans. (2)
popr~QisF=pisT&par~qisF=qisT

IxI + Iyl = 4

SpisT,qis T
NTAAns. (3)
R,.— R+ R; - 2R,

a+c-—2b 0 0

x +b X+3 x+2

f(x)=

X+c x+4 x+3

=@+c—2b) (x+32-x+2)x+4)
=x2+6x+9-x2-6x-8=1

= fx)=1 = f(50) =1

NTA Ans. 4)

16—-r r
=) (i)
LT cosO xsin O

1
(cos0) " (sin0)
For independent of x; 16 —2r=0 =1 =8

1

cos® Osin® 0

_ 16Cr (X)16—2r %

= Tg = 16C8

8
16C8 2’ -
(sin20)

for 6€|:E,E:| ¢, is least for 6, =T
8 4 4

for Ge{l,ﬁ} 1, is least for 6, =T
16°8 8

N CLE N

Z2
£, (sin26, )8 1
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19.

Sol.

20.

Sol.

21.

Sol.

NTA Ans. 4)

100
D>y, =200 = ay + a5 + a; + ... + a5, = 200

n=1

100
ZaZH :100 = az + a4 + a6 + ...+ 3200 = 100

n=1

ar(rzoo _1)

—— =100
= (#-1)

On dividing r = 2
on adding a, + a; + a4 + as + ... +ayy + a5 =300

= r(al + '.:12 + 3.3 + ...+ 3200) = 300

200

— Ya, =150

NTA Ans. (3)
flg(x)) = x
flgx) gx) =1
putx = a

= f'(b) g'(a) = 1

L
f'(b) = 5
NTA Ans. (14)

Common term are : 23, 51, 79,

T <407 = 23+ (n-1)28 <407
=n < 14.71
n=14

22,

Sol.

23.

Sol.

24.

Sol.

25.

Sol.

ALLEN .
NTA Ans. (30)

b.c=10 = 5|6|cos§=10 = [cl=4

Jax (b)) =[allbxdl

=\/§.5.4.sin§=30

NTA Ans. (3)

If A = -7, thenplanes will be parallel & distance

3
between them will be E =k=3

But if A =<7, then planes will be intersecting
& distance between them will be 0

NTA Ans. (51)

S=17C, +57C, +9>C, + ... + (101)*C,,

S =101*C,, + 97°C, + ..........

2S = (102) (2%)

S =51 (2%)

NTA Ans. (36)

Common tangent is S, —= S, =0
= -6x+8y-8+k=0

Use p =1 for I* circle

- |-18-8+k| _
10

1

—k=360r16 = k_ =36
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SET # 01
PHYSICS .
_ ui—vj
1 ZT
1. NTA Ans. (1)
-8 u+v?
. f=—=-4cm or |v,|=——
So B | 1| 3
u=-10 cm
vV = 9 2 ll2 + V2
' or v, = ...(1)
IR ’
as v * a f As collision is perfectely elastic hence
L)L k= k
v \-10/ -4
1 1 1 %mu2 +%3mO2 =%mv2 +%3mvf
\% 10 4 = uZ = V2 + 3V12
1_4-10 e
\' B 40 u2 = V2 + 3@
40
V=_—6 = 3u? = 3v2 + u? + v2
= 2u2 = 4v2
-20
3 , N
V2
-v
m=
u 3. NTA Ans. (2)
20 2mm
-3 _2 Sol. Pitch = ———Vcos
m >m=—
-10 3 =y 5
or image will beyreal, inverted and unmagnified. Pitch = 2(3.14)1.67x10") x4 x10” x cos 60
teh = (1.69x107°)(0.3)
2. NTA Ans. (4) Pitch = 0.04m = 4 cm
4. NTA Ans. 4)
Sol. Before collision After collision
v Sol. Py >py>Pc
Rest d
O YU @ m 5. NTA Ans. 4)
m @‘ Sol. As for permanent magnet large retentivity and
y \Z large coercivity required
----- X
6. NTA Ans. 4)
Sol. Least count = 1 mm or 0.01 cm
From momentum conservation Zero error = 0 + 0.01 x 7 = 0.07 cm
P=P Reading = 3.1 + (0.01 x 4) — 0.07
m(ui) + 3m(0) = mvj + 3m¥, =3.1+0.04 - 0.07
=3.1-0.03
mui — mvj = 3mV, = 3.07 cm
2



7.

Sol.

Sol.

I J:E (Main) Examination September-2020 ALLEN .
NTA Ans. (3) nD
S d
aoyd 1.27x107 x10™ _5
DL 1x632.8x10”
Path difference Ax = nA
=2 x 632.8 nm
= 1265.6 nm
dm = pdv = 1.27 ym
9. NTA Ans. 4)
k
dm= [—j(4nr2dr) T, 4 AT,
r Sol. 50 50
dm = 4nkrdr < M e cm__,
A +—— B
R R v v25cm
M= Idm = I4nkrdr mg 2mg
0 0
. 13 = 0 (torque about point B is zero)
2 Tg).x 100 — x 50— (2 x25=0
Mo dnkE (Tg) (mg) (Zmg)
24, 100 T, = 100 mg
M = 2nk(R? - 0) Ty =1 mg
M = 2nkR? 10. NTA Ans. (2)
for circular motion gravitational force will y
provide required centripital force or Sol. 1
GMm mv’
R’ R
G2nkR*>)m mv’
R "R = v=~/2nGkR
2R In rotating > X
Time period T=—— frame
v
mx®’*cos 6 = mg sinO
2nR 2 —
- = «JR X2 = g tan0
V2nGkR
or T2 « R X(Dz :gd—y
NTA Ans. (1) dx
Xo? = g.(8¢cx)
o? =8 gc
o =24/2gc
d y 11. NTA Ans. (2)
/ . dU_ By
S, Sol. Energy density v 2,
< > B2
D =100 1.02x107°% =——0%
e 2x4nx107
2 -8 -7
Screen B, =(1.02x107")x(8nx107")

By =16 x 108 T = 160 nT
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12. NTA Ans. (2)
Sol. Number of uranium atoms in 2kg
_2x6.023x10™
235
energy from one atom is 200 x 100 e.v. hence
total energy from 2 kg uranium X
2% x =+yR?—(R-a)’
= 20023107 00100 x1.6x107]
235 X
. . . . F=mg—
2 kg uranium is used in 30 days hence this R
energy is recieved in 30 days hence energy
recived per second or power is R—a)
26 6 -19 F=mg,|l-
2x6.023x10” x200x10° x1.6 x10 R
Power =
235%30x24x3600 = minimum yalue of force to pull
Power = 63.2 x 106 watt or 63.2 Mega Watt | = NTA Ans Q)
13. NTA Ans. (1
ns. (1) fnRT f,n,RT
Sol. u= +
o 2 2
> B 5 3x5RT
u=2x3RT+ D _I5RT
16. NTA Ans. (1)
Sol. " Y = FxAyVz
Sol.
R_(D2 MIL-IT-2 = [MLT-2]¥[L2]Y[LT-1]=
2
MLULIT2 = [M]x[L]x+2y+z[T]—2x—z
comparing power of ML and T
g
. x = 1...(1)
Applying pressure equation from A to B X+2y+z=-1..Q2)
: 2x-z=-2..(3
P0+p.R0) .R-pgh =P, x-z )
after solving
R’w’ x =1
¥ 5~ peh
y=-1
2.2 2 2 7 = 0
h=RO _5pQ B0
2g 2g 2.8 Y = FA-1V0
14. NTA Ans. 4) 17. NTA Ans. (1)
AY
VU » >
t=0 »X
Sol.
Sol.
1a
(da _Yo)
...... v
Vy‘ Vncl
* 4
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ALLEN

Let particle have charge q and mass 'm'
Solve for (q,m) mathematically
F, =0, a =0, (v), = constant

d
time taken to reach at 'P' = V_Zto (let) ...(1)

0

1 gE
(Along -y), Y, :0+E'E’tg (2)
VX = VO
vV=u+at (along -ve'y")

_at
speed Vo = m £

v
tan @ =~ = 9Eb (=3
v, my, 0
tan@ = >
m.v,
slope = —qEzd
mv,

Now we have to find eq" of straight line

—qEd

whose slope is > and it pass through
mv,

point = (d, —y,)
Because after x > d

No electric field = F,,, = 04 y = const.
_gEd
y =mx +c, mv;
(da_yo)
—qEd qEd*
-y, = d+c c=-y,+
T TR
Put the value
—qEd Ed*
== 2 X_yO'i'q 2
mv, mv,
2 2
_19Efd) _1gqkd
Yo 2" m|v, 2 mv,

—qEdx 1gEd* qEd’
= 3 _— +

2 2
mv, 2mv, mv,

2
_ qux+lqu

2 2
o 2 mv,

qEd(d
y= ) ——X
mv; \ 2

mv

18.

Sol.

19.

Sol.

20.

Sol.

21.

Sol.

NTA Ans. (1,3)

V., = 5(1+0.6 cos 6280t) sin (211 x 104t)
V,, = [5+3cos 6820t] sin (211 x 104t)
Vi =5+3=8

Von=5-3=2

NTA Ans. (2)

18 Ci — 36
—t
A
72
4——
B

Velocity of man with respect to ground

Vie =Vaa + Vo = -1.8 +36
Velocity of man w.r.t. B
Vm/B B Vm _VB
=-1.8 + 36 = (-72) = 106.2 km/hr
= 29.5/m/s
NTA Ans. (3)
I
20\ p
For identical string / and p will be same

focﬁ

450 _ [T
300 T

y

f

X

T, =2= 2.25
4

y

NTA Ans. (36.00)

u =%x5x 10°(220)°

Final common potential

,_220x540x25 0 2
5+25 3

1 2\
u, = E(5 +2.5)%x107° [220x§)

Au = u; — u
Au = -403.33 x 10+

X
-403. 104 =—
= -403.33 x 10 100

X =-4.03

4

or magnitude or value of X is approximate 4

L 4
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22. NTA Ans. (46.00) 25. NTA Ans. (9)
Sol. Diatomic :
f=5 Sol. E:E—{—e\/ ..... (1)
A,
y=7/5
T,=T =273 +20 = 293 K he _he eV o (i)
V.=V 3 A, 4
Vi = V/10 multiply by 4
Adiabatic TVr-1 = constant ( ply by 4)
R dhe _dhe v i)
11 2 V2 3 A,
v Y/ From (i) & (iii)
V=T [mj he he _she 4he
=T, =T. 1025 Aohg 3 Mg
25 2/5 _he_ She
AU = MR(T,—T)) :5X5X§X(T-10 -T) Iy
2 2 9h =%,
_ 25X25XT(102/5_1) n.=9
6 CHEMISTRY
_625%293x(10°"° —1) 14 NTA Ans. 4)
6 °CHO
= 4.033x10° ~46.1kJ /3 CH,
2
23. NTA Ans. (3) Sol. HC2 % TUPAC name
e COOH
-0 2, 5-dimethyl-6-ox0-hex-3-enoic acid
Sol. mes's
A 5 C 2. NTA Ans. (1)
Sol." Photoelectric effect (option 2), atomic spectrum
Apply work energy theorem . o .
mesin (AC + 2AC) — umg cosOAC = 0 (option 3) and Black body radiations (option 4)
u = 3tan0 may be explained by quantum theory.
24. NTA Ans. (15) As on increasing temperature, all the values of
internal energy becomes possible, it is not
Sol. r=0.1m L = 0.2 sec directly explained from quantum theory.
2
B=3x105m T=0.4 sec 3. NTA Ans. (4)
At any time Sol. Slow or fast process is kinetic parameter but
flux ¢ = BA cos o extent less or more is thermodynamic
parameter.
do .
lemfl = |=[BA® sinot 4. NTA Ans. (1)
o Sol. (1) If AB, molecule is a square pyramidal then it has
(emf),,,x = BAw = BA T one lone pair and their structure should be
3x107° xtx(0.1)* x 271 /B
= B
0.4 iy \
. i | ., A@
_ o 107° n =10 B /
=5 take N\B
=15 x 100 =15 uv and it should be polar because dipole moment
of lone pair of 'A' never be cancelled by others.

4
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Sol.

ALLEN .

(2) If AB, molecule is a tetrahedral then it has
no lone pair and their structure should be

B
I

A
B//\B
B

and it should be non polar due to perfect
symmetry.

(3) If AB, molecule is a square planar then

B B

B B

it should be non polar because vector sum
of dipole moment is zero.

(4) If AB, molecule is a rectangular planar then

B B

B B

it should be non polar because vector sum
of dipole moment is zero.

NTA Ans. (2)

® 0

Compound Gas
+H,

\l
catalyst (Flaber's process)

Basic gas

Basic gas (C) must be ammonia (NH;).
It means (B) gas should be N, which is
formed by heating of compound (A).

(1) (NH,),Cr,0,—2-N,T + Cr,0; + 4H,0T
A 1
(2) Pb(NO;), ——PbO + 2NO,T + 5 o,

(3) 2NaN; —2—2Na + 3N,T

(4) NH,NO,—>N,T + 2H,07"
So, (A) should not be Pb(NO,),

6.

Sol.

Sol.

Sol.

Sol.

10.

Sol.

NTA Ans. (4)

In general across a period atomic radius
decreases while ionisation enthalpy, electron
gain enthalpy and electronegativity increases
because effective nuclear charge (Z.)
increases.

NTA Ans. (4)

In the stratosphere, CFCs release chlorine free

radical (Cl)

CF,Cly(g) —~»Ci(g)+CE,Cl(g)

which react with O; to give chlorine oxide

(C10) radicalmot chlorine dioxide (CIO,)

radical.

Cl(g) + O,(g) = ClO(2) + 0,(2)
NTA Ans. (4

Cs used in photoelectric cell as it has least
ionisation energy.

NTA Ans. (3)

(D) \Under weak field ligand, octahedral Mn(II)
and tetrahedral Ni(II) both the complexes
are high spin complex.

(II) Tetrahedral Ni(I) complex can very rarely
be low spin because square planar (under
strong ligand) complexes of Ni(Il) are low
spin complexes.

(IIT) With strong field ligands Mn (II) complexes
can be low spin because they have less
number of unpaired electron (unpaired
electron = 1)

While with weak field ligands Mn(II)
complexes can be high spin because they
have more number of unpaired electron
(unpaired electron = 5)

(IV) Aqueous solution of Mn(II) ions is pink in
colour.

NTA Ans. (2)

If spin only magnetic moment of the complex
is 4.90 BM, it means number of unpaired
electrons should be 4.

L 4
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(A) In octahedral complex : [M(H20)6]2+ 12. NTA Ans. (2)
d° OH
0 HBr
S 1. (excess),
0 S
T 0.6 A, Br Br
---------------------------------- Bary centre _ OH
(i) KOH (Alc.) O, 5
—0.4 A, (ii)H" % Zn/H,0"
OH O
CESE. =(04A) x4+ H06A)x2+0xP CHO I
=-0.4 A, +| + H-CH
5 CHO CHO
. +
(B) In tetrahedral complex : [M(?20)4] 13. NTA Ans. (13)

d Sol. With addition of solute in solvent, surface area
for vapourisation decreases causes lowering in
vapour pressure

TOA A 14. NTA Ans. (1)
1
---------------------------------- Bary centre | Sol. PM ='dRT —» d o —
0.6 A, 15. NTA Ans. (1)
* 8 *
CESE. = (-0.6 A) x 3 + (+04 A) x 3 #0xP Wl go1. (1) CH3_(|;H_CH2_Br ‘S)_H> CHs_(le_CHZOH
= 0.6 A N
064 Et Et
11. NTA Ans. (1) * (NCERT)
Sol. In Carius method 8
mass of organic compound = 0.172 gm 2) CH3_(|:H_Br S > Ph—(le—OH
mass of Bromine,= 0.08 gm Ph CH,
SN0 x100 On
Hence % of Bromine = 0.172 (3) >—Br ? >—OH
= 46.51% o
OH
NH, ) CH3—(|?H—Br ? CHs—(|?H—OH
%Br =20 100 |= 46.51% Clt Ci
r=—x = 46.
M CeHgNBr | 7 172 ’ As language given, we have to go with option
(1) as stereochemistry of chiral centre is not
Br distorted.
30 16. NTA Ans. (3)
(2) CH;CH,Br  C,H;Br %Br :EXIOO =73.33% | Sol. Increasing order of reactivity towards HCN
addition
NH, 0
J
) CeHsNBr, Greater the electrophilicity on —C— grou
p y group
Br greater the reactivity in nucleophilic addition.
(4) CH;Br
L 2 2



17.

Sol.

18.

Sol.

JEE (Main) Examination September-2020 ALLEN .
CH=0 CH,-OH
i i o
CH CH § (CH_OH)4 L (CH_OH)4 %
OCI‘I3 (11) | ) | C,
< < CH,-OH CH,~OH
OCH,
&) CH,—-OAc
|
0) CH,-OAc),
CHO I (| )
<
NO, NO, T,
D) (-R) AcO
only (=D OH #
(iii) q-
(iii) < (1) < (iv) < (ii) HO
NTA Ans. (4) Ol
Lab manual Ac o
NTA Ans. (4)
OA OAc
(i) Glucose + dry HCl _ROH . Acetal Glucose pentacétase OAQ ¢
(CHt(I:Eg)ﬁo acetyl derivative OAc
V/H, 19. NTA Ans. (3)
(ii) Glucose — A —20-5 Acetyl
derivative &
) H.C CH:G{Z\/ CH, CH-CH,
(111) Glucose (CHng)ZO Acetyl derivative | Sol. é E;O;
cal
due to presence of —OH group in Glucosethe
reaction is
e 0 o) lring expansion
[ Il |
R-OH + CH-C0-C-CH,—>R-0-C—CH; cH
\_/' A s 3
. . <
Acetyl derivative “H
. CH,
so for (i) major
20. NTA Ans. 3)
dil. Sol. Bredig's Arc method is used to from metal
:5:1 colloids.
21. NTA Ans. (96500.00)
Sn+2
l ACO (4 Eg) Sol. AG = AG° + RT In Cu??
Ac 1
0 = -2 x 96500 [(-0.16) — 0.34] + RT In 1
OAc H OR = 96500 J
AcO
H OAc
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22. NTA Ans. (48.00) MATHEMATICS
X ko 1. NTA Ans. (1)
Sol. —=kp ..() Sol. Ixl<1,lyl<1,x#y
X+Yy)+x2+xy+y2)+ (X3 +x2Zy + xy2 +y3)
logl =logk+xlogp S
= lel 7 . By multiplying and dividing x — y :
¢ +t m
Given ¢ = logk = 04771 or k = 3 K =yH+ -y + —yH +
slope x = 2 X-y
put in eq. (l)i =3 x (42 = 48 :(X2+X3+X4+ ...... Y=y Yy Ayt )
X=y
23. NTA Ans. (5.00)
Sol. No. of chiral centres 5 )
Yy
5 I-x 1-y
* - X—y
N
OH X 0
(|:H y ©\ = (X2 p yZ) —Xy(x-y)
H,C” * X CH, (1 -0 - y)(x=y)
7
N | x+y-xy
(1-x)1-y)
24. NTA Ans. (6
ns. (6) 2. NTA Ans. (2)
Sol. (A) Na,[Fe(CN).(NOS)] Sol. ALet t. ., denotes

D4+ x + (D5 + (=1) 1 =0

X=+2

B) Na4[FyeO4]
D4 +y+(-24=0

| N
r+ 1t term of {ocx‘) +PBx 6]

10—r r

10 10—
t,,,= Ca "(x)? .p'x*

r+

10-r r
— l()cr al()—l‘ Bl‘ (X) 9 6

y=+4 If t,, , is independent of x
z 10-r 1 _ 0
(C) [Fe,(CO)y] 9 6 . T =4
27+0%x9=0 maximum value of ts is 10 K (given)
= 'C, a®B* is maximum
By AM > GM (for positive numbers)
sOX+y+2z2)=4+2+4+0
-6 o o prop
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25. NTA Ans. (189000.00 to 190000.00)

Sol. H,0(/) = H,0(g) 90 gm of H,O
AH = AU + An,RT
5x41000J =AU + 1 x 8314 x 373 x 5
AU = 189494.39 Joule

1
— 3
2 2 2 o [aBt)
4 “16

= B’ <16

So, 10 K = '°C,16
= K =336

= 5 moles of H,O




3.

Sol.

JEE (Main) Examination September-2020 ALLEN .
NTA Ans. (4) Required probability :
ae” +be™, —-1<x<l lx@ 2 g
5 p[BL]__ 2 30 __3 _°
f(x)=qcx7, I<x<3 E) 1 20 1 15 2 3 17
— N — N J— +7
ax’+2cx, 3<x<4 27302720 374
5. NTA Ans. (2)
For continuity at x = 1
x| Iyl 0,3
Lim f(x) = Lim f(x) Sol. -t =1 )
x—>1 x> 1"
| = | 2 Xy
= =¢c|= |b=ce- .. R A
ae+be ¢ b=ce—ae (1) 1 + 9 1 2,0)
For continuity at x = 3 Area of Ellipse = mab = 67
Lim f(x) = Lim+ f(x) Required area,
X3 X3 =71 X 2 X 3 — (Area of quadrilateral)
= 9c =9a + 6¢c )
= c=3a .(2) = 6n—56><4
f'0) + f'(2) =
(x) b(x) © , ) = 67t — 12
(ae - e)x:0+(cx)x:2_e =6(TE—2)
= .(3) 6. NTA Ans. (3)
Sol. 2x—-y+2z2=2

Sol.

From (1), (2) & (3)
a—3ae +ae?2+ 12a=¢
= a2+ 13-3e)=¢
3 e

e’ —3e+13

NTA Ans. (1)

Let B, be the event where Box-I is selected.

= a

& B, — where box-II selected

N | =

P(B)) = P(B,) =

Let E be the event where selected card is non
prime.
For B, : Prime numbers :

{2, 3,5, 7,11, 13, 17, 19, 23, 29}
For B, : Prime numbers :

{31, 37, 41, 43, 47}

E E
P(E)=P(B)) x P 5 | + P(ByP|

20
X+
0

1 1 15
2 3

2 20

X-2y+Arz=-4
X+Ay+z=4
For no solution :

2 -1 2
D=1 -2 A|=0
1 A 1

= 22-AM)+1(A-MN+2+2)=0
= 2M2+A+1=0

=1, -

= A=1, >
2 -1 2] |1 -1 2
D=4 2 A=2[2 -2 &
4 a1 a1

=2(1+2)

whichis not equal to zero for

A=1, ——
2
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7. NTA Ans. (4) 4
. So, = - -1
Sol. Al #0 0, y(x) > sinx
For (P): A =1,
a=y(n) =1
{0 1} {1 1} {0 1} {1 1}
So,A = or or or d —COSX
’ 1 0 10 11 0 1 & X)+1
b= dxl(_n = 2+sinx(y( +1) X:nzl
. {1 0} So. (a,b) = (1. 1)
b 10. NTA Ans. (1)
IAl can be ~1 or 1 Sol. o2 = variance
So (P) is false.
For (Q); Al =1 H = tiean
1 0 11 1 0 n
- Y
A= {0 1} or {0 1} or L 1} 2 ;(Xi W)
= tr(A) =2 n
= Q is true
u=17
8. NTA Ans. (3)
Sol. Let p denotes statement .
p : I reach the station in time. Z(ax+b)
q : T will catch the train. 4 =L -7
Contrapositive of p — q 17
is ~q > ~
a P . : = 9a+b=17 ..(1)
~q — ~p : I will not catchthe train, then I do
not reach the station in time. o’ =216
9. NTA Ans. 4)
17
i +b-17)°
Sol. 2+s1nxd_y =-cosX,y>0 XZ::l(ax )
y+1 dx = =216
17
dy —COSX dx

y+1 = 2+sinx

By integrating both sides :

Inly+1l=—¢nl2+sinx |+/nK

>y+1= (y+1>0)

2 +sinx

= -1
=y 2 +sinx

Given y0) =1 = K=4

17
Z:az(x—9)2
=1 =216
17
= a281 — 18 x 9a2 + a2 3 x (35) = 216

216
= a?2=——=9 =

o a=3(@>0)

= From (1), b = -10
So,a+b=-7




JEE (Main) Examination September-2020

11.

Sol.

12.

Sol.

ALLEN .

NTA Ans. (3)

Slope of tangent to the curve y=x+siny

at (a, b) is 2 1

~—0
2

dy dy :
——=1+cosy.— (from equation of curve)
dx dx

ﬂ =1+cosb.ﬂ
dx |, _, dx |,

= cosb=0

= sin b = *1
Now, from curve y = X + sin y

b=a+sinb
= Ib-al=Isinbl=1
NTA Ans. (4)

Let L be the common,normal to parabola
y=x2+7x+2and liney =3x-3

= slope of tangent of y = x2 + 7x + 2 at P =3

=>2X+7=3=>x=-2=y=-8
So P(-2, -8)
Normal at P : x +3y + C =0

= C = 26 (P satisfies the line)

|N0rma1:x+3y+26=0|

13.

Sol.

14.

Sol.

NTA Ans. (2)

Two points on the line (L say) %=%, z=1 are
0,0,1)& (3,2, 1)

So dr's of the line is < 3, 2, 0 >

Line passing through (1, 2, 1), parallel to L and

coplanar with given plane is
T=1+2]+k+t(3i +2j),teR (-2,0, 1) satisfies
the line (for t =—1)

= (-2, 0, 1) lies on given plane.

Answer of the question is (2)

We can check other options by finding eqution
of plane

x—-1 y-2

z—1
1+2 2-0 1-1|=0
2+2 1-0 2-1

Equation plane :

=2(x-1)-3(y-2) -5(z-1) =0
=2x-3y-52+9=0
NTA Ans. (1)

o and P are roots of 5x2 + 6x — 2 =0
=502+ 60-2=0

= Somt2 + 6ot — 200=0  ...(1)
(By multiplying an)

Similarly 5822 + 63+ — 2Bn =0 ...(2)
By adding (1) & (2)

5S40 +6S,,,—25,=0

Forn =4

5, +6S, =28,

node06\BOBO-BA\Kota\JEE Main\JEE-Main January & September-2020 Booklet\Solution\02-September _JEE (Main) 2020-Solutions



node06\BOBO-BA\Kota\JEE Main\JEE-Main January & September-2020 Booklet\Solution\02-September _JEE (Main) 2020-Solutions

. ALLEN

JEE (Main) Examination September-2020

15. NTA Ans. (2)
Sol. R ={(x,y):x, yez, x2 + 3y2 < 8§}

For domain of R-!

{8

D B
N %

Collection of all integral of y's
For x =0, 3y2<8
= ye {-1,0, 1}

16. NTA Ans. 4)

a
Sol. Let three terms of G.P. are —4 a, ar
r

product = 27
> a=27=a=3

S=§+3r+3
r
Forr >0
§+3r
r  >./3* ByAM= GM)
2
3
= —+3r=>6 (1)

3
Forr< 0 ;+3r£—6 ...(2)

From (1) & (2)
Se(—w0—3]u[9,]

17.

18.

Sol.

Sol.

NTA Ans. (2)

Slope of tangent is 2, Tangent of hyperbola

2 2
X

T_y?zl at the point (xy, y,) is

RESA SN}

4 2 T=0)

1x
2y =Bk o

1

Slope :

(x,, yp)-lies on hyperbola

= |-L-2L=1 2.(2)

From (1) & (2)

2 2 2
LS/ TP TR VNIV T
4 2 2

= Ty;=2=y;=2/7

Now x,2 + 5y,;2 = (4y))? + Sy,2

2
= @y =21 x Z=6

NTA Ans. (1)

f(x)= sin(I le +fj

X"+

For domain :

[x[+5
> <
X" +1

Since Ixl + 5 & x2 + 1 is always positive
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19.

Sol.

[x[+5
x> +1

So >0VxeR

So for domain :

x|+

IZI 5S

x“+1
SI+5<x2+1

=0<x2xl-4

”*/EJ(M—I_*EJ
2 2

= OS{IXI—

1-17

IxI< > (Rejected)

1+\/ﬁ
or

2

( 1+\/ﬁ} {H\/ﬁ ]
= X €| —0,— 5 |\ ,00

2

= IxI>

1+\/ﬁ

2
NTA Ans. (2)

So, a=

1+sin2n/9+icos2n/9
. 2m 2
1+sin— —igos—

9 9

The value of

5w

St ..
1+cos—+isinT—
18 8

St .. 5m
l+cos——zs1n—8

2cos’ 5—n +2i sins—ncoss—n
36 36

2cos? 5—n -2i sins—n.COSS—n
36 36 36

S0 .. 5w ’
CcOS— +isin—
36

St .. 5m
cos— —isin—

36

i5m/36

3
|l e _ (ei Sn/18 )3
- e—iSrr/SG -

20.

Sol.

21.

Sol.

ALLEN .

coss?n+isin5n/6

V3

= —+1i/2
NTA Ans. (4)

=P
(1, p(1)) yoRe

(2,PQ2))

Since p(x) has realtive extreme at
x=1&2

sopx)=0atx=1 &2

= px =AX=-1) (X =2)

= p(x) = j Ax> =3x +2)dx

3 352
p(X)= A[%—%+2XJ+C ..(D)

P(1) =8
From (1)

8§=A l—§+2 +C
3 2

— 8=%+C =[48=5A+6C| ...(3)

PQ2) = 4

= 4=AG—6+4)+C

— 4=%+C:> 12=2A+3C| ...(4)

From 3 & 4, C = -12

SoP(0)=C=
NTA Ans. (1.50)

2
le—ll—xldx

0

1, x>1
1-2x1, x<1

N

o0 L1 ] 2
A

Let f(x) lIx — 1lI—xI = {
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3 24. NTA Ans. (309.00)
A=—+1 ZE
Sol. MOTHER
or
1/2 1 2 1 - E
j (1 -2x)dx +j (2x —1) +jldx
0 1/2 0 2 N H
1
_ 2T, 2 ! 2
—[X—X ]§+[X _x:|1/2+[x]1 3> M
= 13/2 450
22. NTA Ans. (2.00)
— 5 >R
Sol. lal=Ibl=ICl=1
6 >T
3-8 +]a-5f -
a-b| +[a-b| =8 So position of word MOTHER in dictionary
= |aP +1bl> 2db+1d” +Ic1> 2ac=8 2 x SN+ 2 X4l + 3%30+ 21 + 1

=240+ 48+ 18+ 2 + 1

=[309]

25. NTA Ans. (9.00)

= 4-2@b+ac)=8
= |ab+ac=-2

1d+2bl% +13 +2¢
~ - Soli Circle x2 + y2-2x -4y +4 =0
=la’ |+41b* +4a.b+13d P44 ¢ * +4a.c
= x-12+(@y-22=1

=10+4(@@.b+4.c)
Centre : (1, 2) radius = 1
=10-8

=[2]

23. NTA Ans. (40.00)

line 3x + 4y — k = 0O intersects the circle at two

distinct points.

= distance of centre from the line < radius

Sol. lirnx+x o +X —n=820
x>l X — 3x1+4x2-k <1
=
V32 +47
2 n
- lim(x P Sl . 1ngzo
x>\ x—1 x—1 x—1
= |11 -kl<5
= 1+2+... +n = 820
= 6<k<16
= n(n+1)=2x820
— n(+ 1) =40 x 41 = ke{7,8,9, ... 15} since k € 1
Since n € N, so Number of K is @
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Sol.

Sol.

SET # 02

PHYSICS
NTA Ans. (3)

T 271m
gqB

total time t = 10 T

60°
/| v cOs 60° = %

</ >

Kinematics

=Y

3.14x1.67x107

=4x10° x10 x —
1.6x107" x0.3

= 0.439
NTA Ans. (4)
(A) F = ma a= —?x

3T
at T displacement zero (x = 0), so,a' =0

F=0
B)att=T
X maximum, So acceleration is maximum.

© V=oVvA?-x?

Viax atx =0
Vmax = A(D

displacement (x) = A

x=0, SoV

max.

(So not possible)

Sol.

Sol.

Sol.

ALLEN .

NTA Ans. (1)
M = NIA
N=1
For ABCD

M, =abl K.

1

For DEFA
M, =abl ]
M= M, + M,

=ab I (k+j)

j k
s 4 5)
NTA Ans. (1)
Balancing length is measured from P.
So . 100 - 49 =51 cm
E, = ¢ x 51
Where ¢ = Potential gradient
1.02 = ¢ x 51
¢ = 0.02 V/icm
NTA Ans. (3)

_ Work done
1 Heat supplied

1 1915-40+125-Q
2 T 915+125

1 2000-Q

2 2040
2040 = 4000 - 2Q
2Q = 1960

Q=9801J
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6. NTA Ans. (1) 8. NTA Ans. (3)
Sol. Let the length of segment is "¢ "
Let N is the no. of fringes in "¢ " Sol.
and w is fringe width.
— We can write
Nw=y
N[%Djzg Z=(P+R)
d
Z=FPd+
NAD (P(1+Q)
d = . )
Z = (P) [Usingddentity (1+A)=1]
NiA; = Nod, & ¢
16 x 700 = N, x 400 Z:@ A|B |Z
N, = 28 140 |0
7. NTA Ans. (2) Z=AB 01010
I [1 |1
Sol. In hydrogen atom, Truth table for Z = AB 011 o
-E, 9, NTA Ans. (2)
E,=—
v Sol. Let [E] = {P]x [A] [T
Where E,, is Ionisation Energy of H.
— For transition from (n + 1) to n, the energy MLAT= = [MLT-}* [L2} [T)
of emitted radiation is equal to the difference ML2T-2 = Mx Lx+2y T-x+z
in energies of levels.
> x=1
AE=E,,-E, > X +2y=2
AE=E, iz— 1 5 1+2y=2
n~ (n+1)
2 2 1
AE:hszO(—(njl) ‘21] y=7
n“(n+1)
hv=E0_ 2n+1 2_ > Xx+z=-2
n4(1+1] -1+z=-2
n
- - z=-1
n(2+1j [E] = [PAY2 T-1]
n
hv =E, D 10. NTA Ans. 3)
n' (1 + j
- n ~
Since n >>> 1 Sol. - | R
S \\, :’.'j .3.0.Q: !
Hence, —=0 N sl 7 N~
/IE . E.E. _)‘\ 60° "":
hv = EO |:i3:| ‘1’ = 30 ":'i
n "I"\\
(x 1 ___________ l'
vo— /
n3
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11.

Sol.

ALLEN .

r — radius of capillary

R — Radius of meniscus.

r
From figure, R cos30°

2r  2x0.15x107

N N

0.3

=—=x10"m
3

Height of capillary

h=2L of3T
pgR
h= 2X060§ 107
A X
667 x10x| —————
5
h = 0.087 m

NTA Ans. (1)

+ M = mass of earth
M, = mass of shaded portion
R = Radius of earth

4
e M, = .gn(R— h)’

—nR’
3

M(R-h)’

R
+ Weight of body is same at P and Q

i.e. mgp = mgg,
gp = &0
GM, GM
(R-h)*  (R+h)’

GM(R-h)’ GM
(R-h)’R®  (R+h)?

12.

Sol.

13.

Sol.

(R—-h) (R+ h)? = R3
R3 — hR2— h2R — h3 + 2R2 h — 2Rh2 = R3
R2_Rh2-h3=0

R2-Rh-hz2=0

h2+Rh-R2=0=h=

i.e.

—-Rt

R? +4R?

_ —R+£R:[\B—1

2

NTA Ans. (4)

2

I

2

The mean free path of molecules of an ideal gas

is given as :
oV
V2rd’N

where :

V = Volume of container

N = No of molecules

Hence with.dncreasing temp since volume of

container‘does not change (closed container),

so mean free path is unchanged.

Average collision time

__mean free path

A

-+ avg speed o~T

vV

av

N (avg speed of molecules)

1
.. Ave coll. time oo——
£ JT

Hence with increase in temperature the average

collision time decreases.
NTA Ans. (3)

Let the charges on inner and outer spheres are

Q, and Q,.

(9

Q,

Since charge density 'c' is same for both

spheres, so
o= —Ql = —Q2 - & =
4nr® 47RO Q,

2

R’
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15. NTA Ans. (4)

Q,r’
Q+Q,= R2 =Q Sol. + Both discs are rotating in same sense
+ Angular momentum conserved for the system
QR’
= Q, =5 —35+ ie. L, +L,=Lg
2 (r2 +R2) 1 2 final

Lo, + Lo, = (I, + L))o
2

~rr QrR®  Qr 0.1 x 10 + 0.2 x 5 = (0.140.2) x o
Ql__z‘ P 2\ D2 2
R (R +r ) (R+1)

O, =—
kQ, N kQ, 3

Potential at centre 'O' =
r R

+ Kinetic energy of combined disc system

Qr’ QR’ 1 5
= l{r(R )RR 47 )} =)o

kQ(r+R)= 1 (R+1) 0 =—(01+02)(20j
T (R+1°) 4dne (RP+17)
14. NTA Ans. (1) B0 Oy
2 94 .18 3
— B —
Sol. —2T 16. NTA Ans. (4)

+ Reactance of inductance coil

= JRT4x: =100 ... (i)
Sol.
« f = 1000 Hz of applied AC signal (Constant)

+ Voltage leads current by 45°

A Since initial velocity is zero and acceleration of

particle will be constant, so particle will travel

& ) i
on a straight line path.
\ iX, > oL 17. TA Ans. (2
tan45° = : p=— N ns. (2)

ie

o=45° R R 1Sl mitially
iR |
ie R = X; = oL 10 uF
Putting in eqn (i) : in +X2L =100 “
50V
\/EXL =100=> X, = 5072 + Charge on capacitor 10 uF
Q = CV = (10 pF) (50V)
ie oL = 502 Q = 500 pCe
10 uF

502 _50v2 _ 25\2 H ||

® 2nf 7t x 1000 20V

=1.125 x 102 H

C




18.

Sol.

19.

Sol.

JEE (Main) Examination September-2020 ALLEN .
+ Final Charge on 10 uF capacitor 20. NTA Ans. 4)
Q= CV = (10 uF) (20V) Sol. Let mass of particle = m
Q =200 uC ) Let speed of e- =V
+ From charge conservation, — speed of particle = 5V
Charge on unknown capacitor
C =500 pC - 200 pC = 300 puC Debroglie wavelength 2, :%:L
mv
= Capacitance (C) = Q = 300 k€ =15pF
vV 20V h
=>Ay)p=—"
NTA AZi. () A)p mGv) (1)
Given — =0.02%
- () =
AL €T N A e
AL = LoAT = == = aAT =0.02% 7 m.v )
. B = 2a (Areal coefficient of expansion) According to‘question
= BAT = 20AT = 0.04%
Volume = Area x Length W _ M. _;878x10™
olume = reallle engt . . 2 5m
Density(p) = s _ ass =
Volume AreaxLength AL m
m=———=3——
0 5x1.878x10™
Ap AM~ AA AL ;
> _Z\;Z/:T_T(l\/lassremamsconstant) . o ho
=
SL?JZT-FT:BAT-FOLAT =m= 97 x 1028 kg
=0.04% + 0.02% 21. ANTA Ans. (8.00)
- 0.06% A'A'A'A'A' A ICI
NTA Ans. (1) R [ 1
$R,  £R,
E = k SOl' VA'A"VA' E VA "‘VA' B
_ . R, R,
B-2i-2] 5B 22 |
IBI 22 10V
+ R, to Ry — each 2Q
—~B= L(I - + Cap. is fully charged
V2 + So no current is there in branch ADB

A

Direction of wave propagation =C = ExB

é:ﬁx[%({_j)}

E=Lkxiokx))

N

A 1 o~ A
C=—4=(@{+))
NG J

+ Effective circuit of current flow :

"A'AA" - A
1A4 i; 20
2AVYIA i=3A
A""""' : A""""' : B
3a-ipg X E 20
N
I I
10V
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4 10 . u .
R =—42=-"—"0 te.ju,=—| . ii
. : =5 (if)
10 Also collision is elastic : k; = k¢
i=——=3A
10/3 1 1 1
So potential different across AEB —mu’ =—mu; +—.10m.u;
= 2x1+2x3=8V 222
Hence potential difference across 1
Capacitor = AV = Vg = 8V Emu2 =—x—mu’ +—x10m.u;
22. NTA Ans. (90.00)
—mu’ ==x10 x mu;
— u “ee
Sol. 2 \/% ...(111)
Putting«(ii) & (iii) in (1)
u u
—=sin 60, =10.——sin0
\/5 1 \/% 2
By Snell's law at A : sin 0, =\/Esin92 — Hence n = 10
1 % sin60° = i
$in60° = /3 xsinf 24. NTA Ans. (23.00)
ﬁ =/35in0 t
2
. 1
sinf=—=0=30°
2 Sol.
Soat B :
6 + 60° + o = 180°
30° + 60° + o =,180°
o =90°
23. NTA Ans. (10.00)
X where :
+ m; = mass of complete disc
_ + m, = removed mass
u m;=
Sol. @ —p----rememmomen s + Let 6 = surface mass density of disc material
ml:m m2:10m
2 2
cmaz(O)—c.aI.d —%d
By momentum conservation along y : wrt 'O : X om = 22 2
2 2
m,u,;sinf; = m,u,sinb, ona =6 Ty
i.e. mu,;sin6; = 10mu,sin6,
=|u,sin®, =10u,sin6,| - () 4 a
4 -1 2(4n—-1)
K. =lk1m e lmuf :_leuz So, X = 2(4n-1) = (81=2) = 23.12
' 2 2 So, nearest integer value of X = 23
*
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25. NTA Ans. (35.00) 2. NTA Ans. (3)
" Sol. Toilet cleaning liquid has about 10.5% w/v
L kg _9x10 : -
Sol.  pyire = 9%10 - =———kg/m HCI; to neutralise its affect aqueous NaHCO
cm 10 :
is used while NaOH is avoid for this purpose
= 2
= 9000 kg/m because its highly corosive in nature and can
(A =CSA of wire) T | burn body.
_ Al B
(Y =9 x 1010 Nm?) | =1m | 3. NTA Ans. (1)
(Strain = 4.9 x 10-4) Sol. Acidic strength order :

:>L=1m=&:>?u=2m [}
2 R—C—OH > R—OH > R—C=CH

T
>v=fA= |—=fA Il )
u Reason: R—C—0" stable by equivalent resonance.
T/A Stable :
Where Y =——— = T =Y.A.strain
strain
—-R NO, €=CH - NO, C=CH
N fY.A. strain Cfx2— /Y.A.L. strain %2 M .
m/L M HO COOH O COOH
0° OH
N /Yxsztraln Cfx2— /Yxstram —fx2
M p So answer is b >c¢c > d > a.

4. NTA Ans. (2)

po L [Yxstrain 1 9 %10 x4.9x10™
Ty P ) 9000 Sol. Cast iron is used for manufacturing of wrought

iron and steel.

1 /9><1O3 1 70 5. NTA Ans. (3)
fZE. 9 X49=5\/490 =7=35HZ SOl.

CHEMISTRY (I? CH MaBs (I)H
1. NTA Ans. (3) CH,— CH,—~C—H—~5=5 CH,~ CH,~CH—CH,
(A) 2° Alcohol
Sol. ©)
More donating group
OH CAN test for alcohol : v/
CH, Conc. HNOK/HZSOKCH} Iodoform test : v/
Nitration
NO, NO, Q OH
CH,MgB
NO, CH~-C—-CH,———— CH.—~C—CH,
(Major) (B) CH.
OH 3° Alcohol
CH, NO,
+ CAN test for alcohol : v/
NO, Lucas test : Immediately
[Minor due to crowding] Iodoform test : x
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6. NTA Ans. (1)
F
Sol. ) >§2€ /_FF O>X|e= ©
F O AN F ()/ L
XeF; XeO4F,
spd> spd

Pentagonal planar
7. NTA Ans. 4)
Sol.

Trigonal bipyramidal

@ more acidic H
| E,

CH.~CH~CH—(—CH,
F ‘

Better leaving group
CH,—CH;-CH= (I?— CH,

F
Stable alkene
having 5 oH
8. NTA Ans. 3)
Sol. When we are moving from left to right in a
periodic table acidic character of oxides increases
(as well as atomic number of atom increases)
X<Y<Z (acidie character)
X<Y<Z (atomic number)
9. NTA Ans. 4)
Sol. For n=4
£=0,1,2,3
4s CT— 4d 4f
L] O] LI T T [ 11 ]
m 0 10 +1 =210 +1 2 —3:2:100.+1 +2 +3
.. 4d & 4f subshell associated withn =4, m = 2
10. NTA Ans. (2)
Sol. Strength of ligand F'< NCST < NH;4
[MF]™"" [MNCS)] ™Y [M(NH,)]"
(i1) (1) (iii) oA, 1
> Ao ¥
As given in graph : A <B < C (A,
Correct matching is A—(iii), B-(1), C-(ii)
11. NTA Ans. (1)
Sol. Reaction 1 : SN,

Reaction 2 : E,
SN, is independent of concentration of
nucleophile/base

12. NTA Ans. (1)
Sol. From rate law
1 d[A] -d[B]
T2 dt i
= K[A]* [B]Y
6 x 103 = K@©O.1)* (0.1)y  ...... (1)
2.4 x 102 = K(0.1)* (0.2)y ...... 2)
1.2 x 10-2 = K(0.2)* (0.1)y ...... 3)
B)+1) = x=1
2)+3) = x=2
So, order with respect to A =1
Order with respéct to B = 2
(CRNE)
(LJX(%T _7.2x10°
02) V0.1 12x10°
= 6x0.2
4
x=03M
(5)+ &)
( y j2_2.88><10'1
02/ 7.2x10°
y2 =4 x (.22
y=04M
13. NTA Ans. (2)
Sol

@—CHZ—O—CH=CH2 Conc. HI
C,H,,0 ‘
H
|
@—CHZ-{%)—CH= CH,

[A]
Cleavage of
ether by SN,

HO—CH=CH,
[C]

” Tauto
0
<AeNO, @CHﬂ H—C—CH,

Agl 4
Yellow
ppt [B] D]
lodoform .
test
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14. NTA Ans. (3)

Sol. Raw mango shrink in salt solution due to net
transfer of water molecules from mango to salt
solution due to phenomenon of osmosis.

15. NTA Ans. (2)

Sol. Both Li and Mg form nitride when reacts
directly with nitrogen.

The hydrogen carbonate of both Li and Mg
does not exist in solid state.

All alkali metal hydrogen carbonate exist in
solid state except LiHCO;.

16. NTA Ans. (2)

Sol. [Ni(NH;),Cl,] is tetrahedral complex, therefore
does not show geometrical and optical
isomerism.
[Ni(NH;),Cl,] does not show structural
isomerism
[Ni(NH;),(H,0),]** & [Pt(NH;),Cl,] show
geometrical isomerism
[Ni(en)3]2+ show optical isomerism

17. NTA Ans. (2)

Sol.(a) Since adsorption is exothermic process, as
adsorption proceeds number of active sites
present over adsorbent decreases, so less heat
is evolved.

(b) Since NH; has higher foree of attraction on adsorbent
due to its polar nature (high valuerof 'a’).

(c) As the adsorption| increases, residual forces
over surface decreases.

(d) Since process is exothermic, on increasing
temperature it shift to'backward direction, so

concentration of adsorbate particle decreases.

18. NTA Ans. (3)
Sol. Type of interaction Interaction Energy(E)
. . 1
ion - 1on E o —
r
. _ 1
dipole - dipole E o« s
. . 1
London dispersion E oc —

19. NTA Ans. (3)

Sol. Seliwanoff's test is used to distinguish between
aldose and ketose sugars; when added to a
solution containing ketose, red colour is formed
rapidly.

Hydrolysis Seliwanoff''s
Sucrose ————> Glucose ———— > Red
+ reagent  colour
Fructose
20. NTA Ans. (1)
|
F
o
Sol. . /S|<.)
F
4o bonds +1“lone pair
.. Shape (including lone pair of electrons) is
Trigonal bipyramidal
21. NTA Ans. (-326400.00)
An, =2 -3 =-1
AH =AU + (An,) RT
AH =AU -RT
AU =AH + RT
=-327 x 103 + 2 x 300
= —-326400 cal.
.. Heat evolved
= 326400 cal.
22. NTA Ans. (144.00)
Sol. Cut — Cu?* + e

Cut + e —— Cu(s)

2Cut —— Cu?>*+ Cu
ESSII = E2u+/Cu - Eféuz"/Cu‘r
=0.52 -0.16
=036V
At equilibrium - E_,; =0
o T
cell :E ln K
E;,, xnF
In K=—"~——
RT
In K 0.36x1 14.4 = 144 x 10!
= = 4 = X —
1 0.025
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23. NTA Ans. (19.00) MATHEMATICS
Sol. K,Cr,0, 1. NTA Ans. 3)

2D +2x+7(-2)=0 ,
< = 46 (2t ,4t)2
>y =8x
In K,Cr,0; , Transition metal (Cr) present in +6
oxidation state.
KMnO, Sol.  —A30°
+D+y+4(-2)=0 0.0
X =+7
In KMnO, , transition metal (Mn) present in +7 B.\
oxidation state
4t 2
K,FeO, tan 30° = S5 & = = t=23
2D +z2+4-2)=0
(+1) -2) AB = 81 163
X =+6
. . 3
In K,FeO, , transition metal (Fe) present in +6 Area = 256.3-% = 1923
oxidation state
SO, X = +6 2. NTA Ans. (3)
y =47
z =46
X+y+z=19
24. NTA Ans. (5.00)
Sol. C:H=4:1 Sol.
C:0=3:4
Mass ratio
C:H:0=12:3:16
Mole ratio
C-H:0=1:3":1 Number of blue lines = Number of sides = n
Empirical formula = CHzO Number of red lines = numcber of diagonals
=N —n
Molecular formula = C,HsO, ?
(saturated acyclic<organic compound) "C,—n=99n= n(n2— D —-n =99 p
5
C,H,O, + -0, —> 2CO, + 3H,0 -
2H0; + 50, > + 3H, ol Z99 = n=201
2 mole 5 mol
Moles of O, required = 5 moles 3. NTA Ans. (4)
= _ (sin4 4
25. NTA Ans. (222.00) Sol. 2 = - (sin0 + cos®6)
Sol. E=W +KE,_ A = — [(sin20 + c0s20)2 — 2sin20co0s20]
KE . .=E-W in’
ik 5  Sin 20 _q
hc 2
= —-441 x 101
A sinzze{o 1}
6.63x10™ x3x10°" )
- 2 441 x 1019 2 2
300x10
=222 % 10719 ) ke{—l, _l}
=222 x 1021 ] 2
*
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4.

Sol.

Sol.

Sol.

Sol.

NTA Ans. (3)

fx)=a(x-3) (x - a)

f(2) = a(a — 2)

f(-1) = 4a(1 + )

f-DH+f2)=0 = a(aa-2+4+40)=0
az0 = Sa=-2

——2— 0.4
o= 5 =0
a € (-1, 0)

NTA Ans. (1)

f(x +y) = f(x) + (y)
= f(n) = nf(1)

f(n) = 2n

n—1
g(n) = Zm:z[(n;l)“j —n( - 1)
k=1

gn) =20 = nn-1) =20
n=>5

NTA Ans. (4)

ATA =1

= az2+b2+c2=1

and ab + bc + ca =0

Now, (a+b+c¢)2 =1

= a+b+c=zx1

So, a3 + b3 + ¢3 — 3abc
=(a+b+c)a2+ b2+ c2=ab - bc = ca)
=+x1(1-0==+1

= 3abc=2=x1=31

= abc =1,

NTA Ans. (1
X

f'(X)=1+X 5
X

X —(1+x)/n(l+x)
- x2(1+x)

Suppose h(x) = x — (1 + x) /n(1+x)

1
3
)

—/n(1+X)

= h'x)=1- /m+x) - 1 =—/n(1+x)
h'(x) > 0, V x € (-1, 0)

h'(x) < 0, V x € (0, )

h(0)=0=h'x) <0V x € (-1, o)

= f'x) <0V xe(-1, «)

= f(x) is a decreasing function for all xe(-1, )

8.

Sol.

Sol.

10.

Sol.

ALLEN .

NTA Ans. (2)
a+a, + a+...4+a; =0

= (a; + ;) x —=0

=a +a,+10d=0
where d 1s common difference

a; + a3 + a5 +......+ys

(a, +az3)><%=(a1 +a,+22d)x6

S

_Eal :>K=__72
5 5

NTA Ans. (1)

(3+2\/§)=3+2x3x£i

(3+\/gi)2

(3254 )=(3-V6 i)

(3424757 )"+ (3-2454) "

(3461 )+(3-V6 i)

6, -6, 2\/61,—2\/&, (four possible answer)

NTA Ans. (4)

. { (7‘[ J}llx
lim<tan| —+x
x—0 4

.1 T
hmf{tan[f-ﬁ—x]—l}
x-0X 4

€

. [ l+tanx—I+tanx
lim| ————————
x—0! x(1-tanx)

2tanx

im
x>0 X (1-tanx)

€

ez
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11. NTA Ans. (2) Now equation of ellipse = x2sec?0 + y%z = 5
Sol. Given equation of curve

y = (1 + x)%Y + cos?(sin~1x) e ) 2 B . 1_£
at ~ 5cos’0 5 b’
y = (1 + 0)2Y + cos?(sin-10)
y=1+1 Hence eccenticity of ellipse
y=2 ()= 1_500s29
So we have to find the normal at (0, 2) B 5
Now y =€ 4 cos’ (cos'1 NIE S )
(eE)=\/1—cos26 =l sin0l=sin0 (2)
y — e2yln(1+x) +( &1 _ XZ )2
{ 0e (O,EJ}
y = en(+) 4 (1-x2)  ...(1) 2
Now differentiate w.r.t. x
| given = ey = /5 €.
y' =" 2y . [—j +In(1+x).2y" |-2x
1+x Hence 1 + cos20 = S5sinZ0
Putx=0&y=2 1 + cos20.= 5(1 — cos20)
| 1 + cos20 = 5 — 5cos20
1 ,2x2Inl v s
y'=e {2x2[—1+0j+ln(1+0).2y:| 2x0 600520 = 4
y'=¢e[4+0]-0 2
y' = 4 = slope of tangent to_the curve cos?0 = 3 -.(3)
so slope of normal to the curve = 4 {m, my=<1} Now length of latus rectum of ellipse
Hence equation of normal at (0, 2) is
| 22> 10cos’®@ 20 445
y-2=-7(x=0) b 50003503
=4y -8 =-x 13. NTA Ans. (1)
= Sol. Option (1) is
12. NTA Ans. (2) ~PAPVA) = 4
- = (~pAP)V(~PAq) = q
Sol. Given 96(0,5) = Cv(~pAQ) — q

equation of hyperbola = x2 — y2sec20 = 10 = (~pAg)—q

2 g2 = ~(~pAQ)vq

R A
~ 10 10cos’ 0 = (pv~q)vq
Hence eccentricity of hyperbola = (pv@)v(~qvq)

- = (pvq) v t
10cos” 0 2
(ey) =\/1+T (D) {e = 1+:—2} so ~pA(pvq) — q is a tautology
L g
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14. NTA Ans. (2) 16. NTA Ans. (2)
Sol. Hence normal is Lt to both the lines so normal

vector to the plane is 12 1
. . Sol. Given p=|-2 3 —4/|, Here I[Pl =0 & also
n=>0-2j+2k)x(2i+3j-k)
1 9 1
i 5k given PX =0
i=|l 2 2|=12-6)-j(-1-4)+k(G+4) 12 1][x
2 3 - =|-2 3 -4||y|=0
1 9 1|z
fi=—4i+ 53 +7k
x+2y+z=0
Now equation of plane passing through — 2x+3y—-42=0%- D=0, so system have
(3,1,1) is x+9y—7=0
= -A4x-3)+5(y-1)+7z-1)=0
= -4x+12+5y-5+72-7=0 infinite ‘many solutions,
= -4x + 5y +72=0 (D) By solving these equation
Plane is also passing through (o, -3, 5) so this D, 7.
point satisfies the equation of plane so put in we get X =_T; y=2Xz =7
equation (1)
4o +5x(3)+7x(5=0 Also given, x* +y? + 22 = |
4o -1 =
= 4o -15+35=0 Y (T 2
=\ — |+ +| = =1
- 7 2
15. NTA Ans. (1)
Sol. Given E,, E,, E; are pairwise indepedent events = A=+ 1

so P(E,NE,) = P(E,).P(E,) - 121 D)
and P(E,NE;) =.P(E,).P(E) 4 4
and P(E;NE,) = P(Ey)P(E,)

so, there are 2 values of A.
& P(E,nNE,NE;) =0

". so, there are 2 solution set of (X,y,z).

E,E, J P[EIAE, AE,)] 17. NTA Ans. (4)

Now P( E P(E,)

1

Sol.
P(E)-[PE, NE,)+P(E NE,)—PE, NE, NE,)] °

KE)

P(E,) - P(E,).P(E,) — P(E,)P(E,) -0
P(E)) 0(0,0)

1 - P(Ey) — P(E;)
[1 — P(E3)] - P(Ey)

*y > x2 = upper region of y = x2

P(E5) - P(E,)
’ ! y £ 2x = lower region of y = 2x
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According to ques, area of OABC = 2 area of | 19. NTA Ans. (3)
OAC Sol. S =[x +ka+0]+[x2+ ka+ 2a] + [x3 +ka +
4a] + [x* + ka + 6a] +......9 terms
4 o
- 24 x3 4 x4
N I(x/_—%)dyﬂf(x/;—%)-dy =S =x+x24+x3+x%+....9 terms) + (ka + ka
0 0 + ka + ka +....... 9 terms) + (0 + 2a + 4a + 6a +
....... 9 terms)
B R .
— Szx{ }+9ka+72a
x—1
= |30’ —80"> +8 =0
18. NTA Ans. (2) . (x"" =x) +(9k + 72)a(x — 1)
Sol. 2x2dy = (2xy + y2) dx B (x-1)
ﬂ: 2xy +2y2 {Homogeneous D.E.} Compare with given sum, then we get, (9k +
dx 2x 72) = 45
let y = xt =
LAy 4t 20. ANTA Ans. (4)
dx dx . . ] )
Sol. Given' that both points (1, 2) & (sin0, cos0) lie
dt  2x*t+x°t? on same side of the line x + y - 1 =0
= (+Xx—="— N
dx 2x <00, 0F
BE x+ty-1=0
t t* D) )
= t+x—=t+— NS
X 2 ®
dt ¢
= X—=—
dx 2 Put (1,2)in \ ( Put (sin6, cos6 in
So, | . i ) i >0
dt dx given line given line
=2l o=l
=>1+2-1)GinOB+cosH-1)>0
N 2(—1j=€n(x)+c {Putt:l}
t % = sin® +cos 0>1 {+by\/5}
Putx=1&y=2
- —Ezlén)H—C * 4
y et ¢ =1 ! sin0 + ! cos6 > !
= T e~ s
2 2 V2
-2X
- —=/n(x)-1
y
s1n(6+ nj > !
2x = al”
= y= I x
1-/nx 7 -
2
= fx)=—2 L T g 3E
1-log, x 4 4 4 < >
1 1
so, |f| = |=———= T
2) 1l+log. 2 = [0<0<—
L 2
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21.

Sol.

22.

Sol.

23.

Sol.

NTA Ans. (3.00)
Let a be the first term and d be the common
difference of the given A.P. Where d > 0

= O0+d+2d+...+10d
X=a+ 11

=a+5d

(X -x,)

—> varience =
11

=90 x 11 = (25d2 + 16d2 + 9d2 + 4d?) x 2
=>d=3=>d=3
NTA Ans. (91)

Put cosoc—i sin(x—i O<0,<E
" 5 5 2

3 4
N —coskx ——sinkx
ow 5 5

=cos o . cos kx — sin a . sin kx

= cos(a + kx)

As we have to find derivate at x = 0
We have cos-! (cos(a + kx))

= (o + kx)

= y=) (a+kx)

k=1

dy i 6><7><13 _9]

=
dxatxO k=

NTA Ans. (0.8)

A 1
° & °
Ad+5+0 B +]+3k)
Using section formula we get
@:2x+11+x+13+3x+1f(
A+l A+l A+l
Now @‘5247\.+2+7\.+1+97\.+3
A+l
_ 14h+6
|
ik
OAxOP=| 1 1 1
20 +1 3A+1
A+1 A+1

24,

Sol.

25.

Sol.

ALLEN
L 4
27\.+1’\ Y W
= j+ k
A+1 k+1 A+1
|O_A><@|2— (27\.+1)2+7\.2+;\.2
(A +1)?
6L +1
T+ 1)?
141 +6 (617 +1)
= —oX > =
A+1 A+D

= 10A2 - 8A=0
8
—=0.8

= A =0, 0

= A =0.8

NTA Ans. (118)

1C._, : 2C, :2Cp, , =2:5:12

i Cr—l -
NOW n C 5

T

= 7r=2n+2 (D)

"C, 5
"C

r+l

= 17r=5n-12 ...(2)
On solving (1) & (2)
=>n=118

NTA Ans. (1.0)

3<3x<6

Take cases when 3 < 3x <4, 4 < 3x < 5,

5<3x<6;

2
Now j| 2x —[3x]1dx
1

4j}(?) 2x)dx +5j.3 (4-2x)dx+ J. (5-2x)dx

4/3 5/3

2 3 4
= —+—+—
9 9 9

=1
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SET # 03

PHYSICS 4. NTA Ans. (3)
1. NTA Ans. 4)

Al
o s 2224
. LC=——=——=0.002cm Sol.

So CSD 50 ! /2
So any measurement will be integral
Multiple of LC.

R I
So ans. will be 2.124 cm I=M(T+EJ ..... (1)
2. NTA Ans. 4)

. . . . as mass is constant = m = pV = constant
Sol. Maximum power in external resistance is P

generated when it is equal to internal resistance V = constant
of battery. n2R[ =.constant = R2L = constant
dL
R 2RL+R* —==0 . ()
MWWV dR
2
P, :[ < j R From<equation (I)
r+R
—] v EZM[2R+2L dL] 0
dR 4 12 dr
P is max. when r = R
R LdL
2 6 dR

Substituting value of R from eqution (2)

R L[—ZL)
—+===|=0
2 6\ R

R L2 L 3

23R R 2

5. NTA Ans. (2)
Sol. B =3x10"sin[200m(y +ct)]i T

[ar _Ipdf o P b
27l 21l a E,=CB,=E,=3x10°x3x10" =9 V/m

. TA A .1
3 N ns. (1) and direction of wave propagation is given as

he (ExB|nc
Sol. %:20(;10“—”‘, he = 1240 eV-nm B=i & C=-j
- so BE=—k
500 nm

~.E=E,sin[2007(y +ct)[(—k) V/m
On solving ¢ = 0.61 eV
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6.

Sol.

Sol.

ALLEN .

NTA Ans. (3)

F= 9(\7 X E) (Force on charge particle moving

in magnetic field)

VxB=(2i+3j+4k)x (51 +3]-6k) x 107
k)

4Jx 10-3

= [i[—lg—lz]—}[—12—20]+12[6 —15]J x107

—->

I
TN
(9 I 5]
W e

= [i[—so] + 0321+ 12[-9]} 107
Force = 107°[-30i + 32— 9k] x 10
=107[-301+32] - 9K]

NTA Ans. (3)

f = 750 Hz,V,,,, = 20V,
R =100 Q,L = 0.1803 H,
C =10 uF, S=21J/°C

Z=JR?*+(X, - X.)* =y/R* #(0L -1/ oCy?

2
= R2+[2nfL— 1 ]
2nfC

Putting values
IZI = 8342
In AC power P = V¢ i5¢ cosd

Cosod =£ i =—Vrms
|Z ] T ZI
j— VYZIHSR
1z’

2
_ [ﬂj «100=0.05757 /s
834

H = Pt = SAO
t= 210) =348 sec
0.0575

8.

Sol.

Sol.

10.

Sol.

11.

Sol.

NTA Ans. (1)

First order decay

N(t) = Nye ™t

Given N(t) / Ny = 9/16 = e
Now, N(t/2) = N,e 2

N2) _ e~ J9716

NO

N(/2) = 3/4 N,
NTA Ans. (2)

Bursting of helium balloon is irreversible &

adiabatic.
NTA Ans. (1)

AP, = 0.01 =4T/R;, ... (1)
AP, = 0.02 = 4T/R, ... 2)
Equation (1) +(2)

L

2 R,

R, = 2R,

VLR SR
3 3
V2 RZ RZ

NTA Ans. (2)

R, ™y
$
Rmax ,"
GM
V, = —
RE
-GMm 1 , -GMm 1 2
Smy” = = ()
RE Rmax
VR, = VR, (i)

Solving (i) & (ii)

R, =3R,

max
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12. NTA Ans. (1) 16. NTA Ans. (2)
L (20 V) Sol. Angular momentum conservation
15 uF | — )
|| mvl = o+mli’o
Cl qSI I
Sol. 750 uC 4 8 uF Ix6x1 1
C,(20'V) o= ;6X _18
—+1 >
+ - 3
v Now using energy consevation
=20 x 8 =160 nC 2
qs n 1 Ml— (92+l(ml2)(02
2 3 2
S gy = 750-160 = 590 uC
= (m+M)r_ (L=cos0)
13. NTA Ans. (1)
Ml
ml+——
Sol. € = NABwcosmt N=1 = (m¥M) 2 g(1—cos0)
m+M
e (ABwcosmt)’
T RTTSTTR )
2 X (Ej =20(1—-co0s0)
A’B*0’ 1  r*a’b’B*e’ 6 5
- R 2 2R 18 3
=1-cosb=—x—
14. NTA Ans. (1) S 20
27
05V R cos=1—-—
50
Sol. 10mA 4 23
cosf=— = g=63°
I 50
15V 17. NTA Ans. (4)
A 180
1.5-0.5-R x 10 x 103=0 Sol. A8, = ) =057
- R=100Q 18. NTA Ans. (3)
15. NTA Ans. (2)
Sol. Vi T, = 8¢
T,
T, =2g )
(12m, 6kg) | Sol. r = acos30°
Vil M
V, A, A=6cm YT,
2 kg
6,1 .
V. T =————x2sin30° x50
A, ==k, =, = x), 4macos30°
V, T,
1 1
B 150 5043 pl
8¢ 32 01 =
2—k1 =2x6=12cm
g I
—5004/3 0
i
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19.

Sol.

20.

Sol.

21.

Sol.

22.

Sol.

NTA Ans. (4)
DOF=3+3=6

U =§nRT =3RT

NTA Ans. (1)

Now

Q+Q,=Q1+Q,=12pC-3pC=9puC

_ KQ', _KQ,
EVi=V=Tr =R
3

3
Q' =2Q,=2Q,+Q",=9uC
= Q,=3uC
& Q,=6uC
NTA Ans. (20)

/Vo
AV
V.
|AV=(V,-V,)|

After increasing temperature
AV'=(Vy=V',)

AV'= AV

Vo— Vi = Vo(I4+1,AT) — V. (T#y,AT)
Vorb = Vin¥m

(500)(6 x10°%)
"oy (15x107

V ZVOYb _

=20 CC
NTA Ans. (150)

1
W = Emv2 =mgh

F(S) = mgh
F(0.2) = (0.15) (10) (20)

23.

Sol.

24.

Sol.

25.

Sol.

ALLENR .
NTA Ans. (101)
Capillary rise
_ 2ScosH
g

h

S pgrh
2cos0

~—(900)(10)(15x107°)(15x107%)
2
S =1012.5 x 104

S =101.25 x 103 = 101.25 mN/m

In question clesest integer is asked

so closest integer = 101.00 Ans.
NTA Ans: (9)

I

2 2
g 2o o fghzne )

2

1800, = 1000,

o =18w, =18 x5
= 9rpm

NTA Ans. (158)

tanr =

1
2

W | =
S|

1

sinr =—=
” !
45°
1sin45° = psin r 15 15 \15 T
N
r\\
30 30

Finall l
15
5
=,|—=1.581
u \/;

N

Initiatly

7%

N =100 p
N = 158.11
So integer value of N = 158
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PR P
CHEMISTRY 3. NTA Ans. (2)
1.  NTA Ans. 3) Sol. Boiling point of H,S < Boiling point of H,O
— NH, =0
NC| /3CN (213 K) (373 K)
Sol. (1) NC/li \CN optically inactive 4. NTA Ans. (4)
| R Sol. Pyrophosphoric acid.
— NH, =06
NG| NH, (ﬁ (ﬁ
2) /F e\ optically inactive
NCZ | SeN |\ /|\OH
B B HO 6n~ oH
_ Cl —3-
ox/\(ljr/ cl P — OH linkages'=4
G| | \) optically active P = O linkagés = 2
- 0% - .
P-O-P linkages = 1
B (IH 17 5. NTA Ans. (4)
N
4) O@&(gx optically inactive Sol. Zerororder reaction is multiple step reaction.
| (ljl | 6. < NTA Ans. (2)
2. NTA Ans. (3)
m, m,
0 (0] : s
I /7 Hmo, A0 >/\< ﬂ)>/\<
Sol. (1) —c— +o CH—C— ><C Of. | Sol.
m/ (A) OpFically thiqally
+TKM1104 active inactive
HO—CH~<
©) 7. NTA Ans. (2)
(I? Sel. (1) P, = KyXy
2
2) N~ C—0—CH,—CH,—CH, 555
_ -5 -5
Total 8 'C' — 'so molecular formula not P, =2x10 1000 =2x 107K bar
matched. 355+ 18
i B =2 x 102 bar
3) mc—CHz—(IJH—O—C—CH;CH —Et (2) Py = Ky X5
m, l H +/H,0 0 m,
Il |
m —~CHy-CH—OH + C— CH—CH P, = 0.5x—>____ 249K bar =249 bar
| / | ° 1000
m, HO Et 55.5+
A 18
not inter convertible
by oxidation (3) On increasing temperature solubility of
gases decreases
@ mC—CHz—ClH—g %O_CHZ_CH B (A) (4) Ky ¥ solubility T and lowest Ky is for .
iH* /H,0 O rln 8. NTA Ans. (3)
m“:}:)HT?H_C;OE;HrO_CHEE)CH_Et Sol. The diameter of disperseed particles is similar
m, KMnO,

to wavelength of light used.

4
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9. NTA Ans. (3)
Sol. Thermal power plants lead to acid rain.
10. NTA Ans. (4)
Sol. CFSE =04 A,
04 20300
=04 x
83.7
= 97 kJ/mol
11. NTA Ans. (3)
Sol. Au + HNO; + 4HCl - HAuCl, + NO + 2H,0
12. NTA Ans. (2)
Sol. Kjeldahl method is used for N estimation But
not given by 'Diazo' compounds
i
(1) SnClL, + HC1 NO'
(ii) H,0 - give
@
N=N
NH,
NaNO; NO*
—_— —
+ HCI give
13. NTA Ans. (2)
Sol. Sy! favours
(a) The reaction is favoured by weak nucleophiles
(b) R® would be easily formed if the substituents
are bulky
(c) The reaction is accompained by recemization
14. NTA Ans. 4)
o Most acidic H
Sol. I Q

H |l
|
C—OMe

I
0]
Due to presence of 3 (—R) groups

15. NTA Ans. (3)
Sol. Glycerol is separated by reduced pressure
distillation in soap industries.
16. NTA Ans. 4)
Sol. Bond order of NO2+ = 2.5
Bond order of NO*+ = 3
Bond order of NO = 2.5
Bond order of NO- = 2
Bond order a bond strength.
17. NTA Ans. 4)

Sol. 1 O 9
un nil enn

Hence correct name — unnilennium

18. NTAAns. (3)

HCI+ CH,COONa — CH,COOH+ NaCl
10millimol 5 mijfi mol — -

Sok — .

10 milli mol 10millimol 10 milli mol
So finally<we get mixture of
CH,COOH + CH;COONa that will work like
acidic buffer solution.

19. ANTA Ans. (Bonus)

Sol. Dissolution of BaSO, is an endothermic reaction
50 on increasing temperature number of ions
of BaSO, decrease so it's conduction also
decrease.

20. NTA Ans. (1)

Sol.

Ethynylestradiol (novestrol)

gives (1) Br, + H,O test

(2) Lucas test with ZnCl, + HCI

(3) FeCl; test of phenolic group.

NTA Ans. (100)

Volume strength of H,O, at 1 atm

273 kelvin =M x 11.2 = 8.9 x 11.2 = 99.68
Ans : 100

21.
Sol.

L 4
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22. NTA Ans. 47) 2.7%x1072
Sol. Xc .0 =0.1 6x10%
6126 : 2.7x10° =z
Let total mole is 1 mol then mole of glucose will ( 405 1 0,12)3
be 0.1 and mole of water will be 0.9
0.0x 18 . (27x107)
9% 2.7x10° =z
= 1 3
so mass % of water 0.1><180+0.9><18X 00 6><1023(4.05><10710)
= 47.36 . (27x107)
. 2.7x10° =z
Ans : 47 6x10% x 66.43x 10
23. NTA Ans. (58.00) 398 =z
Sol. %Hz S H 4e® 7 ~ 4 structure is fcc
a
e®+AgCl, —> Ag, +CI1° - 2r
1 + (S}
—H, +AgCl, > H  +Ag, +Cl;
22 © 7 e) TEO T () __a__~2a_1414x405x10 "
[H*][Cle] 232 4 4
E=¢’ log .
1 r=143.16 x 10712
P}%Q
25. NTA Ans. (8)
E=0.22-.061 (1071)(1071) Z Ni/H /ﬁ/\ _>C1
=0.22-.06log——=—= /\(\ 1/H, 2
15 m, m, hv
Sol. &
E =0.22 + .12 = .34 volt Simplest
= total energy of photon willsbe (for Na) g /\l<cne
_ _ Cl =
=23+0.34 =2.64eV \/\l/\ 9
= stopping potential required for K
= 2.64 — 2.25 = 0.39 volt *Cl
)ﬁ/\ 4
E=¢’ 0 log [H+][Cl_]
L 1
) o
[H*] = [CI®] so 1
2 T
[
039 = 0.22 — .06 log — T Alter
12 Str. of Tri peptide
0.17 =+ .12 pH
pH = 1.4166 = 1.42 I I [
HN—CH—C—NH—CH—C—NH—CH—C—O0OH
24. NTA Ans. (143) | I I
CH, CH, (CH)),
M | I |
2N 0=C CH, NH,
Sol. 4_ A | |
a’ OH (|3=O
OH
L g
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Sol.

Sol.
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MATHEMATICS 4. NTA Ans. (2)
2 2
NTA Ans. (2) Sol. Ellipse : x_+y_ =1
A : Sum obtained is a multiple of 4. 4 3
A=1{(,3),(22,G 1,2 6,3, 5), 44, . 3_1
eccentricity = /l——=—
(5, 3), (6, 2), (6, 6)} 4 2
B : Score of 4 has appeared at least once. - foci = (1, 0)
— 1
B - {(15 4)9 (2a 4)a (3a 4)a (4’ 4)’ (Sa 4)’ (6’ 4)7 for hyperbola’ giVen 2a = \/5 = a= T
4, 1), 4, 2), 4, 3), 4, 5), (4, 0)} : 2
hyperbola will be
B) P(BNA) 2 2
Required probability = P A ZW X Y
172 p?
1/736 1 .
= eccentricity = {1 +2p2
9/36 9
NTA Ans. 3 1+2b°
) ( )A ) .. foci = (i ,0]
T=i(1+20)+ j(-D)+k(?) 2
. . . -+ Ellipse and hyperbola have same foci
r=i2+m)+jm-1)+k(-
( )+ j(m—1) + k(-m) .3
For intersection 5 &
1+2/ =2+m ... @) 1
l=m-1 .. (ii) = b2=5
{=-m ... (ii1) <2 2
from (ii) m = 0 .. Equation of hyperbola : X Y
_ 1/2 1/2
from (iii) ¢ =0 |
These values of m and ¢ do not satisfy = x2-yZ= )
equation (1).
Hence the two lines do not intersect for any Clearly [ \/: ’ _j does not lie on it.
values of ¢ and m. 2 \/5
NTA Ans. (4) 5. NTA Ans. (3)
P(420) |
: Sol. OSny2+1,OSny+1,ESxS2
i \ / p
Ae 1\71_| B 4
(17_2,3) (19190)
Equation of AB = 7 =(i + }) + X(33 -3k) (3)
Let coordinates of M = (1, (1 + 3L), —3A). i
— 5 . 2 =
PM=-3i+(3A-1)j-3(AL+Dk =
R o
AB=3j-3k §§
- PMLAB = PM.AB =0 27 o] [21 |2
= 3GA-1)+9h+1)=0 /|
1 1
= A= 3 Required area = j (x* +1)dx +%(2 +3)x1
12
v 19,57
Clearly M lieson 2x +y —z = 1. M 2 o4
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6. NTA Ans. (4) 9. NTA Ans. (1)

Sol. Sum of 1st 25 terms = sum of its next 15 terms

Sol. [ |n—1xI|dx =2fIn—xldx

= (T) + oo + Tys) = (Tyg + oo + Typ) Tn 0

= (T, + ... + Typ) = 2(T; + ...... + Ts) i
=2j(n—x)dx
0

2 T
=2{nx—x—} =7’
2 Jo

10. NTA Ans. (1)
7. NTA Ans. (3) Sol. A:D>0

40 25
= ?[2x3+(39d)]=2x7[2><2+24d]

= d=

| =

P
N — (m+ 1)2 —4(m+ 4)> 0
20
M > m2+2m+1-4m=16>0
Sol. N = m-2m-152>0
=>0@m-5)@m+3)=0
= m € (-0, =3] U [5,,0)
Let P = (3t2, 6t); N = (3t2, 0) S A= (Booy 3]U [5, ©)
= (32
Equation of MQ : y = 3t
A-B-= (—OO, _3) N [Sa OO)
_ 3 2 3
Q=53 AOB = {-3)
Equation of NQ B-A=(315)
332
4 11. NTA Ans. (1)
) 4 1 P
y-intercept of NQ = 4t = 3 = t=§ Sol. y2 + In (cos? x) =y X e(_g’ E)
9, 1
MQ—Z 2 forx =0 y=0orl
PN = 6t = 2 Differentiating wrt x
8. NTA Ans. 4)
= 2yy'—-2tanx =Y
Sol. 0% < (M-m)’ AL.0)y' =0

At (0, 1) y'=0
Where M and m are upper and lower bounds

. Differentiating wrt x
of values of any random variable. &

| 2yy" + 2(y")2 - 2 sec? x = y'
2 2

() <Z(10_0) At (0’ 0) yu =2

= 0<o<5 At (0, ) y"=2
c # 6. Syl =2
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12.

Sol.

13.

Sol.

14.

Sol.

NTA Ans. (2)
f(x) = 3x — 7)x23

= f(x) = 3x53 - 7x23

14
= f'(x) = 5x23 - 3x—1/3

s,
T -
0 14/15
f(x) >0V xe(-o, O)U(%,wj
NTA Ans. (3)
S=Q1py—32p; +4.3py e upto 51 terms)
+ (1 + 20+ 3! ...l upto 51 terms)
[+ "p,_; =nl]
S=@2x11-3x2+4x3!...+5251)
+ (11 =2+ 31 énhy
=2!'-31+4! ... + 521)
+ (11 =2+3!1 -4+ ... + DY
= 1! + 521

NTA Ans. (3)
x—-2 2x-3 3x-4
A=|2x-3 3x-4 4x-5
3x—=5 5x=8w.10x-17

=Ax3 + Bx2+ Cx +D.

R, > R, - R, R; > R; - R,
x—2 2x-3 3x—4
A=|x-1 x—1 x—1

x—2 2(x—=2) 6(x-2)

x—2 2x-3 3x-4
=x-1) x-2) 1 1 1
1 2 6

= 3(x— 12 (x-2)=-3x3+ 12x2 - 15x + 6
B+C=12-15=-3

15.

Sol.

16.

Sol.

17.

Sol.

ALLEN .
NTA Ans. (1)

dy 2
1 —X 1 2 —_—=
(L+ e (1+y?) ==Y

ex
= (1+y—2) dy: (1+edeX

— (y—lszn(l+eX)+c
y

It passes through (0, 1) = ¢ = —/n2

X
= y2=1+y lén[“—ze J

NTA Ans. (2)

T.,="C,3)z ()% (@D

r+1 —

Clearly s should be a multiple of 8.
there are exactly 33 integral terms
Possible values of t can be
0, 8, 16,
least value of n = 256.
NTA Ans. (3)

o, B are roots of x2+ px +2 =0

= w2+pa+2=0&B2+pp+2=0

1
= ’E are roots of 2x2 + px + 1 =0

1
a
1
a’

1
But E are roots of 2x2 + 2qx + 1 =0

= pP=2q

Alsoa + B =-p off =2

22
R

_(pa=3) (=pp-3) (aB+1)’
(op)?

9
= Z(POCB +3p(a+p)+9)

_29-p)=2©9-4g
=70-pP)=70-49")
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18. NTA Ans. (2) 22. NTA Ans. (8)
o l1=x— 1 2 2 2 2
Sol. LHL : xlg{)l* K—); _); =‘ X—l‘ Sol. )lﬁgrg){x—lkg(l—cos%—cos%+cos%cos%j}:2k
RHL : lim I=x+x —‘l‘ (I—COSXZJ (I—COSXZJ
For existence of limit x>0 (XZ 2 (XZ 28 32
4| — 16| —
LHL = RHL 2 4
1 1 1 =28 =2k= %k =8.
——=—= A==
IA—11 I\l 2 23. NTA Ans. (3)
1
L=—=2
Al y=2
19. NTA Ans. 3) \
. _1( 4 .1 S . 1 16 Sol.
21 —| sin 1[—j+sm 1[—)+sm 1[—D
Sol. ( 5 13 65
= 271—(tan_1 [iJ +tan” [i) +tan”' [ED \x+ y=2
3 12 63 x=3
63 16 center lies on X + y = 2 and in Ist quadrant
=27t—(tan_1 (—)+tan_1 (—D center ='(a, 2= @)
16 63 where o >0and 2 -a>0=>0<a<?2
n 3n .~ circle touches x =3 and y = 2
=2r—o =% — B-al=12- (- o)l = radius
3
20. NTA Ans. (1) S Bcal=lo = o= 5
Sol.  p—>~(pr~q) radius = o
=~pVv~(pA~Q) = Diameter = 2o = 3.
—~pVv~pVvq 24. NTA Ans. 4)
11
=~(pArqvq Sol. (0.16)1"&-5(3*?2+ ““““““ © w]
=~ 1 om | & _
pVvq ~ 4 lOg[Z)(Zj_ 1 lg[ij(ZSJ_ 1 2_4
21. NTA Ans. (10) “|os 5 “\7) ~
x 1 25. NTA Ans. 4)
Sol. A=
1 0 .\m/2 .\n/3
1+1 1+i
5 Sol. | — = — =1
AZZ{X 1}{74 l}z{x +1 x} 1-1i i—1
1 0|1 O m/2 n/3
x| ((1+i)2J _[(1+i)2J »
A4 = x>+1 x||x*+1 x 2 -2
Loxoo1flox 1 = ()™= (=1
_ (X2+1)2+X2 X(X2+1)+X = % =4k1 and g =4k2
x(x2+1)+x x2+1
a = (2 + 12 + x2 = 109 = m = 8k; and n = 12k,
— x = 43 Least value of m = 8 and n = 12.
322=X2+1=10 GCD =14
2
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SET # 04
PHYSICS 6. NTA Ans. 3)
1. NTA Ans. (1) dK 1 2
Sol. A perfect diamagnetic substance will Sol. dE =P=cost=K=Pt= EmV
completely expel the magnetic field. Therefore,
there will be no magnetic field inside the cavity 2Pt ds p2 3
f sphere. H h ic sub oo V= —=—08=,—=¢
of sphere. Hence the paramagnetic substance m  dt m 3
kept inside the cavity will experience no force.
2. NTA Ans. (3) 7. NTA Ans. (3)
Sol. P rucleus = e = A 3 Sol. AE =£=316V
volume (4/3)n; A re
_ 3 . :2.3><1017kg/m3 8. NTA Ans. (3)
o Sol. nC,(50)=160
3. NTA Ans. (1)
nC, (100) = 240
S 160y
Sol. " 2Co. 240 2
- y=iand f=L=6
3 y-1
=% 9. NTA Ans. (4)
f Sols At equilibrium position
av=["Ear-22 K
R 4R V,=0,A=,—A .. @)
4. NTA Ans. (4) o
Sol. qAV:lsz:w:,fM V=nA'= |—A'
2 m m- (ii)
2
Vi [edm
v, m e Al = A
5. NTA Ans. (2) 2
) 10. NTA Ans. (1)
Sol. E 4m? = Ip04nr dr
1.9k
Sol. Llke u q°®
r r2
— B2 = 4nG{p0 (1 —?Jrzdr
o
= E= 4nGp0£?—¥j pi=ps= 0.1 x20=2v
~v=1m/s
1
E:O o r= ER KEf:mgh+—mV2=21J
dr 9 2
¢ L4
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11. NTA Ans. (1) 16. NTA Ans. (1)
Sol. Ap=n; L, -n,L, Sol. (1) Multimeter shows deflection when it
connects with capacitor
2n
Ap = TAP (2) If we assume that LED has negligiable
resistance then multimeter shows no
12. NTA Ans. (3) deflection for the forward blas but when it
connects in reverse direction, it break down
E() occurs so splash of light out.
) (3) The resistance of metal wire may be taken
c(i
Sol. zero, so no deflection in multimeter
ﬁ(ﬁ) (4) No matter, how we connect the resistance
across_maultimeter It shows same deflection.
= B =B, cos(wt—kx)k 17. NTA Ans. (2)
Now put t = 0. 10KO voltmeters
13. NTA Ans. (1)
A'AVA'A'A' A'AVAVA A
50-40 50+40 Sol. 800Q2
Sol. =B( —20j proe
300 2 [ OV
|1
40—T:B(4O+T_20) A — MWM—B M C
300 2 385Q2 800Q2
=
I\ 6v
| I
o100
3 So the potential difference in voltmeter across
14. NTA Ans. (1) 6
the points A and B is 1185X385 =1949V
18. NTA Ans. (1)
r=2 mm
Sol. —> |
Sol. P=1¢
a=7.5cm ol. I
_d@Ba’) _ ,dB oo A1
dt dt n, A, 500
_q _a’dB/dt 19. NTA Ans. (2)
R p(40)
nr’ Sol. Cal H,O Sterm
20gm 180gm m
15. NTA Ans. (4) o o o
25°C 25°C 100°C
23
Sol. S=£= MLZT =MT" 200 x 1 x (31 —25)
A L =mXx 540 + m x 1 x (100 — 31)
2
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20. NTA Ans. (2) 7
Q, = 2—73><80><100><4.2+80><100><4.2

300
= —x80x100=8791.2 cal
Sol. Q, 73 x 80 % ca

24. NTA Ans. (346)

Fy = mg

v
Fy = mo’ gsin 0 7

Sol.
l . RN/ o, .
mg—sin 0 —mm” —sinf—cosO = ®” sinBcosO
2 2 2
3 g a; = g(sin® + picos0)
cosO=——>— ii
20/ (i)
21. NTA Ans. (1)
v,
dv v’ ||du 10) 2
— === =l =—=[2x9=1m/ 4
Sol. ‘[ dtj 2l a (30 X m/s
22. NTA Ans. (20) a, = g(sinb +‘p cos0)
Sol. %=mmxB N
Vo
T=NIxAxB a
1 < V”
¢ Yo
105 = 500 x 3x10 x —xB — -
B =20
23. NTA Ans. (8791) %
heat rejected
M2 1, &_1(&) Vo
| S 2 %, 202 /(23
Sol. wW—> I > =3sinBO=5pcos O
Sn =+3/5
T Q, 25. NTA Ans. (25)
heat absorbed X
E
w+Q =Q,

a/2
) w [/ \
Q Q 23 Q '

w Q,-Q, 300-273 W

W=£x80x100x4.2
273

Q=w+0, =—ma
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CHEMISTRY 4. NTA Ans. (2)
1' NTA Ans (3) Intramolecular
H-Bonding
Sol. I, Ay: Be < Mg NH, yaxo, o, )
IIIE : Be > Al @:/ @:/ (2) KMnO, @COOH
II Charge/radius ratio of Be is less than that of Al ®)
IV Be, Al mainly form covalent compounds
2. NTA Ans. (2) OH
Sol. Volume strength = 11.2 x molarity COOH
(O]
. Intermolecular
1 . — — 0'5 H-Bonding
= molarity 112 g
Assuming 1 litre solution; Ph-SO,C1 Me
: ’ Ph-CH,-NH-Mef———=—> Ph*S*N\CH oh
mass of solution = 1000 ml x 1 g/ml = 1000 g 27
mass of solute = moles x molar mass S(El(;? s:,ulllfﬁllglﬁnfxlge
NaOH)
= 0.5 mol x 34 g/mol
5. NTA Ans. (3)
=17 gm.
17 Sol. Steep rise in pH around the equivalence point
= mass% = 00 x100=1.7% for titration of strong acid with strong base.
3. NTA Ans. (1) 6. NTA Ans. (2)
Sol. /=0to(n+1)
n=1 n=2 Sol. (1) Acid rain corrodes water pipes resulting in the
1=0. 1.2 1=0. 1,23 leaching of heaV}./ of heavy .me'tals such as iron,
lead and copper into the drinking water.
Is1p 1d 2s 2p 2d 2f
(n+l)= 775> S 3 s (2) Acid rain damages buildings and other
n=3 structures made of stone or metal.
1=0,1,2,3,4 (3) It causes respiratory aliments in human
3s 3p 3d 3f 3g beings and animals.
34567 (4) It is harmful for agriculture, trees and plants
Now, in order to write electronic configuration, as it wasshes down the nutrients needed for
we need to apply (n + /) rule its growth.
Energy order : 1s< 1p<2s< 1d <2p <3s <2d... 7. NTA Ans. (2)
Option 1) 13 : 1s21p62s21d3 is not half filled
: . _ .| Sol. Let suppose element X =
Option 2) 9 :  1s21p%2s! is the first alkali
metal because after losing E + E 2
X 1 \X 2 X 3
one electron, it will achieve @ 800 (&) =257 (&) 3658
first noble gas configuration \ \ X
iy IE, " E, o
Option 3) 8 : 1s21p® is the first noble gas X(8) 505> X(8) —73557 > X (8)
b fter 1p® e~ will
ceause afiet pm e wt X+3 has stable inert gas configuration as there
enter 2s hence new period is high jump after IE,
Option 4) 6 : 1s2 1p* has 1p valence
So valence electrons are 3
subshell.
*
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8. NTA Ans. (3)
Sol. According to Dalton's law of partial pressure

pi =X X Pp

p; = partial pressure of the ith component

X; = mole fraction of the ith component

pr = total pressure of mixture

n
= 2atm= ) Xp
Oy +0y 0o )7 7T

3
:>pT=2atmxT = 6 atm

9. NTA Ans. (3)

Sol. [Ru(en);]Cl, Ru = 4d series

en = chelating ligand
CN = 6, octahedral splitting hence large splitting

of d-subshell

Ru+? = [Kr]4d65s0

[T

[Fe(H,0)4]Cl, = H,0 = Weak filled ligand
Fet2 = [Ar] 3d%4s0
less ' splitting
CN = 6 octahedral splitting

10. NTA Ans. (2)
Sol. Correct Ans. is (2)
11. NTA Ans. (2)
Cl Cl Cl Cl

A -Q,,- O, ©

Sol. > > >
NO, NO, 4y NO,
NO ’

-1 &-R less -1 & -R Only 2 -1

rate of SN” reaction

12.

Sol.

13.

Sol.

14.

Sol.

2)
3)

“4)

NTA Ans. (4)

Polar protic Bond

)\(k tBuOH )\Iéi 1, 2H° )\?/\1 2H°
Shift” Shift”
)\l/\ A )%/\
7
H

more subtituted
Alkene (major)

NTA Ans. (1)
Reactivity order of various carbonyl
compounds - Aldehydes > Ketones

o o
/\y: -H > Ph-C H>)J\> A
NTA Ans. (3)

Option 1) Manganate = MnO;~

Permanganate = MnO,

) 0]
N, A
_Mn n
024 Yo o7 Yo
0)
hybridisation  hybridisation
of Mn=d’s  of Mn=d’s

Mn =
3d’ 4s’

After excitation

4p
111 Imno.

1] [

Mn = 1

1 MnO,”

2P 2P

2 x 2P, - 3d,

1 x 2P, — 4P,

MnOj%- = green

MnOj; = purple/violet

Manganate contains 1 unpaired electron hence
it is paramagnetic

where as permanganetic contains no unpaired
electrons hence it is diamagnetic.

Both have d3s hybridisation hence both have
tetrahedral geometry.

L 4
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15. NTA Ans. (3) 18. NTA Ans. (3)
o Sol. Ranitidine — Antacid
Sol )H (1) CH.MgBr/HO >@OH HSO/AS N— Nardil — Antidepressant
A) Ph Fh (B) Fh Chloramphenicol — Antibiotic
}O + Pho C H | Dimetane — Antihistamine
0,/Z
© ' 19. NTA Ans. (4)
0 Sol. For aA + bB — cC;
Il C
Ph—C—H %) Ph—COOK + Ph—CH,OH —1d[A] -1d[B] 1d[C]
(cannizaro) a dt b dt ¢ dt
251 /1A >=)]\ —1d[A] <=1d[B] »-2d[C] 1d[P]
2 dt 3 dt 3.dt 3 dt
16. NTA Ans. 3)
Official Ans. by ALLEN (2,3 & 4) 20. NTA Ans. (3)
.0 Sol. <% mass of water
/H"-b o BTNy
Il
N = e «100= 13.5
Sol. 0—H A2+6%16+35x3+52)
O-salicylic acid u - o
intra molecular N N
H_bonding O/ N H/ 4 ‘= 265%x13.5 .
L 18x100
p-salicylic acid
inter molecular H-bonding
21. NTA Ans. (60)
(a) B will be more crystalline due to more intér L (8x60x2
molecular interactions hence more efficient Sol.  Moles of e = 96000
packing. Using stoichiometry; theoritically
(b) B will have higher boiling point.due to higher n_used n_,produced
intermolecular interactions. 6 - )
(c) B will be more soluble in water than A as B will duced = z 8x 60 x 2
have more extent of H-bonding in water = M produced= 6 96000
So all three statements are correct 0.02
{Solubility date = O-salicylic acid = 2g/L 6
P-salicylic acid = Sg/L} = wt_theoritically produced
17. NTA Ans. (2) _ (902 500
L6
romic 0.104
Sol. Compound —xme s — _vavae 100
P anhydride m = % efficiency ( 0.02%52 X
e g
due to pressure of b - 60%
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22,

Sol.

23.

Sol.

24.

Sol.

25.

Sol.

NTA Ans. (25)

number of molecules given mass
moles = 3 =
6x10 molar mass
10x6.023x10*
= molar mass = 6023% 107 =100g / mol
. moles of solute  (5/100)
= molarity = =
volume of sol" (/) 2
= 0.025

NTA Ans. (10)
H;PO, + NaOH — NaH,PO, + H,0

ny po,reacted n o reacted
1 1
0.1x10
=0.1x Vg, on

NTA Ans. (177)

Let molar mass of protein A = x g/mol
Let molar mass of protein B = y g/mol

( 0.73 j
T, = osmotic pressure of protein A = ~ X JRT

0.25

[1.65]

. . y

T = osmotic pressure of protein B = TRT
TCA = TCB

- 0.73 RT — 1.65 RT
xx0.25 y

X 17692177
y) 0.25x1.65

NTA Ans. (5)
Structure of Tri peptide Asp — Glu — Lys

0
HZN—CH—y?—NH—Ch—(lli—Nh—Ch—(ll,—OH
b b o
0=C CH, NH,
o1 =0
on

Sol.

Sol.

Sol.

ALLEN .

MATHEMATICS
NTA Ans. (1)

da

dt

d
—_— 2) = . 12a =3.6
it (6a2) = 3.6 >

da
a—=
dt

ﬂ = i(213) = 3a(a%)
dt dt dt

0.3

=3x10x03=9
NTA Ans. (1)

qu (x> =1 +1) o

1/2 dx 172 dx
Io (l—x2)3/2 _,[0 m

=2

172 X .-
J‘ _2—de _(Sln ! X)(l)/z
O (x7-1)

Let x2-1=1 = x3dx = — tdt

| (A K S
»= 6 W2 6 3 6 6
k=2/3-n

NTA Ans. (4)

Let a2+b2eQ&b2+c2eQ

eg. a=2+\/§&b=2—\/§

a2+b2=14 € Q

Let c= (1+2\/§)
b2+c2=20€Q
But a?+c?= (2+\/§)2+(1+2\/§)2 ¢ Q

forRyLeta?=1,b2= 3 & c2=2
a2+b2egQ&b2+c2¢Q

But a?2+c¢2eQ
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4. NTA Ans. (1) 7. NTA Ans. (3)
Sol. Length of latus rectum = 4 Sol.  Let orthocentre is H(X, yo)
A(-1,7)
D
| / H
(Xo» Yo)
- C
— B
bb =2 (-7.1) . =5)
—_— Myp.Mmpe = -1
Yo -7 ( L+5 j__l
CC,=8 = Xo +1J\=7-5
5. NTA Ans. (3)
= 2%y —-Yo+9=0 ... (1)
Sol. Put x =tanZ O = dx =2 tan 6 sec20 dO and Mggmye = -1
0.(2tan O - sec’ 0)do
] yo -l (7—(—5))2_1
Vo = Xy +7 =1=3
I I (By parts)
= X 2y5+9=0 ... 2)
= 0.tan’ G—J.tan2 0do Solving equation (1) and (2) we get
(Xp» Yo) = (=3, 3)
=0.tan’ 0 — j(sec2 0-1)do 8. _NTA Ans. (4)
Sol. Re(z) = Iz - 1|
= 0(1 + tan2 0) — tan 8'+ C
= x=x-1 +(y-07> (x>0
—tan” (Vx) 1+ x) —Jx +C
1 1
6. NTA Ans. (3) = yZ =2x—-1= 45()(—5)
Sol. First Case: Choose two non-zero digits °C,
Now, number of 5-digit numbers Gontaining = a parabola with focus (1, 0) & directrix as
both digits = 25 — 2 imaginary axis.
Second Case: Choose one non-zero & one zero Vertex = (%, 0)
as digit °C;. y
Number of 5-digit numbers containg one
non zero and one zero both = (24 — 1)
Required prob. (0,0
(e, x(27-2) + ¢, x(2* 1))
- 4
9x10 A(z,) & B(z,) are two points on it such that
36x(32-2)+9x (16 1) n 1
= 1 f AB =tan — =
910" slope o an 5
i
_4x30+15 135 (arg (z,-z,) = g)
T4 104
10 10 for y? = 4ax
*
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Let A(at;2, 2at;) & B(at,?, 2at,) 11. NTA Ans. (3)
2 4a 1 +2 -1 1
mAB = = e
L+ yity, 3 Sol. C=adja=|"1 0 2
| 1 -2 -1
(Here 325) ICl = ladj Al =+2(0 + 4) + 1.(1 = 2) + 1.(2, 4)
=+8-1+2
=  Y1tY2=4aVJ3 = 243
1Y a3 = 23 ladj Al = AP =9 = 9
9. NTA Ans. (1) A =IlAl = +3
=3
B =adj C
Sol. A H B Bl = ladj Cl = ICI? = 81
(4,-2,3) (2,4-1) 1
—>P
I(B-DHTl = IBIFl = —
(a,B.y) B 81
PA = PB " _(3L)
=  PA2=PR2 (b =43
= (@42 +P+2)?2+(y-3)2 12. <NTA Ans. (3)
=(@-22+PB-42+ @+ 12 Sol. f'xX)=x(x+J1)x—-1)=x3-x
= o+ 120 -8y =-8 Idf(x):jx3—xdx
= 2x — 6y + 4z =4
4 2
10. NTA Ans. (1) f(x)=X__X_+C
Sol. Required limit & 2
f(x) = f(0
. (a+2(a+h)" -(3@a+h)'" Ny
= lim 3 _ 173 x* X2
h—0 (3a+a+h) (4(a'+h)) Z 2 -0
1/3 13 42
(3a)1/3[1+§h) —(3a)1/3(1+hj X2(x2-2)=0
T a a
- II_I)I(I) 3 h 1/3 3 h 1/3 X = 09 09 \/5 H _\/5
(4a) [l+a) ~(4a) [1+aj X2+ X2 +x2=0+2+2=4
13. NTA Ans. (1)
) Sol. cosd= p.q _ab+bc+ca Zab

PGl a2+b2+c? 1

=abc (l + 1 + l)
a b c¢
= @(cose + cos[e + 2_71) + cos[@ + 4—71)}
A 3 3
abc T
= —(cos+ 2cos(0 + n)cos—)
A 3

=ab%(cose—cos9) =0
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= dy(x3 - x2) =dx 2y - Xy)

= _j_ _'[x(x N

A" B C
— —{ny = J( x_2+(X—1)JdX

Where A=1,B=+2,C=-1
2

= —fny=(mx———In(x—-1)+A
X

= yR)=e
= -1=/Mm2-1-0+2A
A=-(n2

2
= /my = - Enx+;+/@n(x—1)+/@n2

. ALLEN JEE (Main) Examination September-2020
14. NTA Ans. 3) Now put x = 4 in equation
100 98 96 94 1
. S=—+—+—+—+..... = Iny=—/m4+—+/n3+(n2
S 5 5 5 5 Y 2
100 2 3) 1
s, (2x—+<n 1)[——D=188 m :/én(—)+—/éne
2 5 5 = y 2) 2
n(100 —n + 1) = 488 x 5
3/
n2 — 101n + 488 x 5 =0 = YEHNe
n =61, 40 17. NTA Ans. (1)
100 2
T, —a+(n—l)d=?—§><60 %2 y2
Sol. For ellipse 2—5+—2=1 (b<5)
=20-24=-4 b
15. NTA Ans. (3) Let e, is eccentricity of ellipse
2=25(1-¢2 ... 1
Sol. Varianee = 2P’ 2%, -p)) - - W
0l. Varance= n - n Again for hyperbola
_9_(3)2 _ 81 S
10 (10 100 6 Bt
SD. = 2 Let e, is eccentricity of hyperbola.
10
b2 = 16(2 — 1) ....... )
16. NTA Ans. (2)
by (1) & (2)
Sol. x3dy + xy dx = x2 dy + 2y dx

25(1 — e,2) = 16(e,? — 1)

Now e;.e, =1 (given)

l—el2
25(1 —e?) =16 o2

1

or €= ey =

NG RV

5

Now distance between foci is 2ae

4
*. distance for ellipse = 2 x 5 x rh 8=a

5
distance for hyperbola = 2 x 4 x 1° 10 =0

~ (a, B) = (8, 10)
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18. NTA Ans. (2)
Sol. If exactly one root in (0, 1) then
\_/
o/
= f(0).f(1) <0
= 2A2-41+3)<0
= 1<Ai<3
Now for A =1,2x2-4x4+2=0
x-12=0,x=1,1
So both roots doesn't lie between (0, 1)
RV |
Again for A =3
10x2-12x+2 =0
= x=1 l
©5
so if one root is 1 then second roet lie between (0,
9]
so A = 3 is correct.
A e (1, 3].
19. NTA Ans. 4)
NI |

P

For independent of x

18 -3r=0,r=6
3 6
2 3 54

18k=2x18=7
54

20.

Sol.

21.

Sol.

22,

Sol.

ALLENR .
NTA Ans. (3)
(p A @ = (~q v 1) =Tfalse
when (p A @ =T
and (~q v r)=F
So (p A q)=Tis possible when p = q = true
~q = False (q = true)
So (~q v r) = False is possible if r is false
~p=T,q=T,t=F
NTA Ans. (39)

d_243—3_ 240
m+1

m+1

Now 3, GGy, G, 243

1
o)
3

A4=G2

a+4d = ar?

240
3+4 (—)=3(3)2
m+1

m = 39

NTA Ans. (4)

dy
=X = — =¢X
y € dx €

(2]
dx (c,e%)

= Tangent at (c, e°)

y—e=¢e (X -c¢)
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it intersect x-axis 24. NTA Ans. (8)
Put y=0=x=c-1 ... (1)
1 -2 5
A=|-2 4 1|=0
Now y2 = 4x :ﬂzgj(d—y) =1 Sol.
dx y dx (1,2) -7 14 9
= Slope of normal = -1 Let x=k
Equation of normal y - 2 = - 1(x — 1) = Put in (1) & (2)
X + y = 3 it intersect x-axis k-2y+52=0
Put y:O:>X=3 ...... 2) —2k+4y+Z=0

Points are same L
- x=c-1=3 2=0. Y55
= c=4

23. NTA Ans. (5)

X, y, Z are integer

=  k is even integer
Sol. Dr's normal to plane

k
Now x =k, y = E’ z = 0 put in condition

P
15£k2+(5) + 0 <150

Equation of plane
12 <£k2 <120
-Ix-D+1(y-9+1z-0 =0
= k = 4, +6, =8, =10

x-y—-z-1=0 ... (1)
= Number of element in S = 8.
oa—1 -0 y-1 1-0=1-1
Now & _B : ZYIZ_( : ) 25. NTA Ans. (54)
Sol. Let three digit number is xyz
a—1 v—1 1 X+y+z=10; x=21,y20z2>20 ... 1)
1 -1 -1 3 Let T=x-1=>x=T+1whereT >0
Put in (1)
4 1 2
a=2Pp=-3r=3 T+y+z=9; 0<T<80<y,z<9
No. of non negative integral solution
sospep=3-142)=s = 91Cy = 1 (when T = 9)

=55-1= 54




4. NTA Ans. (3)

4 47
Sol. Volume V = ?nr3 =?><(1)3 =4.19¢m?

a = 9.8 cm/s?
B — mg = ma

B
B a
g+a
mg

m= VP8 _ VP,

g+a 1+3
g
_ (4'19,3;1=4'19=4.15gm
1228 1ot
980

JEE (Main) Examination September-2020 ALLEN .
SET # 05
PHYSICS 5. NTA Ans. (4)
1. NTA Ans. (3)
. do dT
Sol. Intensity, I = 3.3 Wm~2 Sol. - —=kA—
Area, A = 3 x 10-4 m? dt dx
Angular speed, ® = 31.4 rad/s do
1 . : -\t
" <c0s20> = Ex in one time period A( dTJ
R Lay Lo dx
.. Average energy = [()A x —X— ML2T3 o
: 2o K= 3 = [MLT K]
_ (33)(3x107) [L°][KL ]
- 2 6. NTA Ans. (1)
=1x107"J
Ax
2. NTA Ans. (1) Sol. Given Eg= m, V,=0
G, 2
Sol. Y:C—:1+¥ V¢ X
v [av==[E;d,
where 'f' is degree of freedom v o
. 2 5
(A) Monoatomic f =3,y =1+ - =7 % AX
3 3 V. _V I
. . = Vg 2, . 2\312
(B) Diatomic rigid molecules, (X7 +a%)
2 7 2 2 —
f=5y=1+—-== put'x= + ac =z
35 2x dX = dz
(C) Diatomic non-rigid molecules
2_9 * Adz AT A i
= =1l+—== _ — —
E=7.v 7 7 Vi-0= Iz(z)wz _Ll/z} Tl ad) 2
(D) Triatomic rigid molecules * * *
f:6,y:1+§=% v A 0= A
X = (o2, 2312 2 25\172
3. NTA Ans. 3) (rat) (7 +at)
Sol. Information based 7. NTA Ans. (3)
xradiowaves > Kmicrowaves > }\‘visible > }\‘x-rays

Sol. Given {= 53 m/s, a= 107 + 43 , final coordinate

(20, yp) in time t
S, =4t 1 t2
X = x+2ax

1
20—0=0+5><10><t2
t = 2sec

1 2
Sy=uy><t+5f:1y

1
Yo=5x2+ 24 x22=18m

2 sec and 18 m
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S. NTA Ans. (1) 12. NTA Ans. (1)
Sol. Graph of V, and f given (B 5.5, 0
ph of Vs and given (B 5.3, 0) Sol. (m2) () (m2) Vi
V= ¢ + EeVy — > 0 o — > — >
atB V,=0, v=355 A B(lest)y (A) Vv, (B) (m/3)
14 —
= hx35x108=1¢ Tnitial Final
6.62x107* x5.5x10"
= Xl s ;(;_19 . eV=227eV Applying momentum conservation
.6 %
9. NTA Ans. (3) Ex\/o+2x(0) _ EVA"‘EVB
- 3 2 3 2 3
Sol. Giveniy, =2, 1, =2cm, 0, =21 — 5=
5 VO _ VA + VB 1
iB=3,rB=4cm,OB=2n—§=?ﬂ: T2 2 3 - ()
ince, collision is elastic (e =
1,10 Si llision is elastic ( 1)
4nR V, — Vi
Ba_Ta 0aRp _6 e=1="y =2V=Vz=V, .2
By Iy OgR, 5 ’
10. NTA Ans. 4) \Y
. V — 0
Sol. Given T to C 1.5 m On'solging (1) &IV, =
CtoC 5m
) Now, De-Broglie wavelength of A before
TtoC=@2n; +1) 3 collision :
C to C = nA A h h
- =
m,V, m
£=(2n1+1) :>3n2:10n1+5 AVo (JVO
5 2n, 2
n=1,n=5->A=1
n=4n=15—->A=1/3 2h
ny=7m=25->x=1/5 =M=
11. NTA Ans. 4) 0
Sol. Torque on a bar magnet : I'="MB sin 6 Final De-Broglie wavelength :
Here, 6 = 30°, I = 0.018 N-m, B = 0:06 T L0k
= 0.018 = M x 0.06 X sin 30° /WL NS S YL
t mAVo m 0 mV"
1 P
= 0.018 = M x 0.00 x = 2.5
— M = 0.6 A-m> Now Ak =4 = ko
Now v = — MB cos 0 10h 2h
Position of stable equilibrium (6 = 0°) : Al = mV, mV,
ui = - MB
Position of unstable equilibrium (0 = 180°) :
- MB 8h 2h
= S A= _— =AM =4x
= work done : AU mv, 0
= W =2MB
= W =2 x 0.6 x 0.06 = Ak =4k
=>W=72x102] option (1) is correct.
option (4) is correct
L g
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13.

Sol.

14.

Sol.

ALLEN .

NTA Ans. (3)

When bar magnet is entering with constant
speed, flux will change and an e.m.f. is
induced, so galvanometer will deflect in

positive direction.

When magnet is completely inside, flux will not
change, so reading of galvanometer will be

Z€ro.

When bar magnet is making on exit, again flux
will change and on e.m.f. is induced in opposite
direction to not of (a), so galvanometer will

deflect in negative direction.
Looking at options, option (3) is correct.

NTA Ans. (4)

R
—WW——————

——<— —\WW—
L3y r

Pr = 0.5W
= i2R = 0.5W
Also, V=E —1ir
25=3-1r
= ir = 0.5
Power dissipated across 't' : P, = i’r
Now iR = 2.5
ir=0.5

On dividing : R =5

r
P i’R P R P
Now—R=1_T - R=— 5 2X=5
P i P r P

P

=P ==

5
:>Pr=0'—550 =P, =0.10 W

option (4) is correct.

15.

Sol.

16.

Sol.

NTA Ans. (4)

[ {7 g

2m  4m 8m

A

—> m

ernlﬂl [
All collisions are perfectly inelastic, so after the
final collision, all blocks are moving together.
So let the final velocity be v', so on applying
momentum conservation:
mv = 16m v' = v' = v/16

—mv’
2

Now initial energy E;, =

1 v Y
Final energy . E; = 5><16m>< T

I v
= E;= Emg

Energy loss : E; — E;

LI .
T2 2 16
I, 1 1,15
—mv | 1-—— —mv" | —
=~ 2 [ 16}32 [16}
o = E'ne':rgy loss <100
Original energy
I ,]15
2™ 16
=1—><100=93.75%
Emv2

= Value of P is close to 94.

NTA Ans. (1)
Here the water will provide heat for ice to melt
therefore
m,, 8, AB = Miee Lice
0.2x4200x25
e 34x10°
= 0.0617 kg
=61.7 gm

Remaining ice will remain un-melted

m

so correct answer is 1
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17. NTA Ans. 3) bias will too be in conduction mode. Therefore

when voltage is more than 6V the output will

Sol. Velocity at ground (means zero height) is non- be constant. And when it is less than 6V it will
o . follow the input voltage so correct answer is
zero therefore one is incorrect and velocity
versus height is non-linear therefore two is also two.
incorrect. 21. Ans. by NTA (6.25)
2 = Sol.
vZ = 2gh ¢
f=lcm 25cm O — object
V— = 2g = const. 1) K I, L I, — image formed by 1" lens
dh 2—X> <T>' - I, — image formed by 2™ lens
dv  constant < 20om <
dh v 1 1l X
for first lens = T2=70 =5 = Vi ]
Here we can see slope is very high when !
velocity is low therefore at Maximum height the v |
L . - M-
slope should be very large which is in option also magnification Im;| = u -1
3 and as velocity increases slope must decrease
) ) for 21d lens this 1S acting as object
there for option 3 is correct.
X
18. NTA Ans. (3) sou, =—(20 -v) = - (20— x—l)
Sol. Potential of —q is same as initial and final point ad Ve = —25cm
of the path therefore potential due to 4q will a D
only change and as potential is decreasing the D 25
energy will decrease angular magnification Imyl = [ =17 ™
Decrease in potential energy = q (V; — Vy) 2 2
Decrease in potential energy Total magnification m = m;m, = 100
_q[k4q_ k4q} _4q°
- 2 2 3me,d
d/2 3d/ 0 ( 1 J 25 100
Therefore correct ‘answer is 3. x-1 0- 2
19. NTA Ans. (1) x-1
Sol. Thin infinite uniformly charged planes produces 25
uniform electric field therefore option 2 and =100 =1=80(x-1)-4x
20x—-1)—x
option 3 are obviously. wrong.
And as positive charge density is bigger in — 76x = 81 = x = j—é
magnitude so its field along Y direction will be
bigger than field of negative charge in X 81/76 -19
) . .. . . ) .. = U =- 20— =
direction and this is evident in option 1 so it is 81/76-1 5
correct. now by lens formula
20. NTA Ans. (2
2 RS N fe=25><19z4.48cm
Sol. As there are two zener diodes in reverse =25 -19/5 f, 106
polarity so if one is in forward bias the other
will be in reverse bias and above 6V the reverse
*
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22,

Sol.

23.

Sol.

NTA Ans. (11)
Let side of triangle is a and mass is m

MOI of plate ABC about centroid

b m{(sz 3J_m_az

triangle ADE is also an equilateral triangle of
side a/2.

Let moment of inertia of triangular plate ADE
about it's centroid (G') is I; and mass is m,

_om_ Bfa}_m
B2 42 4
4

a a a
distance GG' = ﬁ_ﬁ :m

so MOI of part ADE about centroid G is
ma”

IZ=II+II11 (2\/—J 192

now MOI of remaining part

2 2
a~  5ma’

Lo
4'12 T 192

B ma’  5ma’ _ 11ma’ - 111,
12 192 _12x16 16
= N=11
NTA Ans. (20)
>
e e

2

Let moment of inertia of bigger discis I =

= MOI of small disc I, =

24.

Sol.

25.

Sol.

ALLENR
\ 4
by angular momentum conservation
I 4o,
I(Dl + Z(O) = I(DZ + Z(DZ = W, = ?

1
initial kinetic energy K, = 510312

final kinetic energy K,

2
=l I+l 4o, =llo)12 4
2 4)0 5 2 5

1-4/5

x100 =20%

P% = KII;KZ x100% =

1
NTA Ans. (266:00 to 267.00)

As work done'on gas and heat supplied to the
gas are zero,

total internal energy of gases remain same
u +u,=u; + uy

0.1) €, (200) + (0.05) C, (400) = (0.15)C, T

= %k 266.67k

NTA Ans. (10553 to 10554)

klzlc =c(n=oton=1)
12 o

W c _4c

L= _4c
1 1 3 @=2tn=1)
12 22

Ak:kz—k1=§=304,&:>c=912A

for paschen series

klzﬁz% (n=oton=3)
32 o?
c 1440
-~ n=4ton=3
hy = ( )
32 42
Akzkz—kl=144C—9c=8£=81><912
7
= 10553.14 A
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CHEMISTRY 4. NTA Ans. 4)
1. NTA Ans. (4) Sol.
(a) CaCoO, —A>CaO+C02 {In Blast furnace}
Sol. Pb (NOs)z—A> PbO + 2NO, + 1 O,(g) lime stone
Bg;\;vn 2 (b) Ag form cyanide complex [Ag(CN),]- during
(A) cyaride process
N Cooling
0, (2) —>I\(I§4 Ag/Ag,S+CN® > [Ag(CN), ]
A (c) Ni is purified by mond's process
N0, +NO BIIEZ(S)Z)li J (d) Zr and Ti are purified by van arkel method All
©) (a), (b), (c), (d) are correct statements
O.S. of nitrogen in N,0; is + 3 Thus correct option.is (4)
N;032x +3 (-2) =0 5. NTA Ans. (1)
X=+3
Sol. EY, =0:34—(-0.76)
2. NTA Ans. (1)
. . . . =.1.10"volt
Sol. Adenine and lysine Both have primary amine
react with CHCL, + alc. KOH IBESH> 1.10%0k
NH, Cu — Anode
O | Zn — Cathode
HN
: \/M /N\ /C N\ If E,,, = 1.10 volt
C N
NH, HC I | Zn — Anode
Lysine N N /C\ /CH Cu — Cathode
| N7 6. NTA Ans. (1)
H Sol.
Adenine
3. NTA Ans. 4)
| gH\>H+ ’\ 4-bromo-2-methyl cyclopentane carboxylic
Sol. S s w Acid
| 7. NTA Ans. (3)
Sol. at equilibrium
I‘a = I‘b
: 8. NTA Ans. (4)
— ~ _H‘ l
L \H (A) (B) i (C) CH,CH-CH, (D) CH,CH-CH,NO,
(A) H A | I
cl ol
OMe
‘ } AgNo, | aeno { AeNo, | agNo,
-H ® ®
@ @
>_/ A A CH,~CH-CH, CH~CH-CH,-NO,
AN ° Cati ° Cation ¢
OMe (2° Cation) 2° Cation and
/ (B) Aromatic  Aromatic + OMe (-TofNO,)
increase stability
.. Stability Cation B>A>C>D
* 4
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9.

Sol.

10.

Sol.

11.

Sol.

12.

Sol.

13.

Sol.

ALLEN .

NTA Ans. (1)

Mg A

H,SO,
Hydrolysis
(B)

(A) ©

><c1

White turbidity
immediately

NTA Ans. (3)

Foam - Froth
Gel — Jellies

Aerosol — Smoke
Sol — Cell fluids
Solid sol — rubber

NTA Ans. (2)

Element with atomic no. 101 is an Actinoid

element.
NTA Ans. (3)
Li + O, — Li,O (Major Oxides)

excess
Na+" — Na202 (”)
K+"— KO, (")

NTA Ans. (4)

CH, CH,
Br
Br,
s
Br,/FeBr,
COOH COOH
(Only single product)
Sodalime  CH,
A

14.

Sol.

15.

Sol.

16.

Sol.

17.

Sol.

18.

Sol.

an)

HO

NTA Ans. (1)
[Pt (en) (NO,),] = does not show G.I. as well
as optical isomerism.
NO, 2+ N
Pt
NO, AR N

This complex will have three linkage isomers

as follows :-
[Pt (en) (NO,),] I
[Pt (en) (NO,)(ONO)] I
[Pt (en) (ONO),]ALL
NTA Ans. (4)
02 F Na® Mg™
z 8 9 11 12
-~ 210 10 10 10

08 09 1.1 1.2

o|IN o

z
as — ratio increases size decreases.
€

Thus correct ionic radii order is

02 >F > Nat > Mg2*

Therefore correct option is (4)

NTA Ans. (1)

Balmer series give visible lines For H-atom
NTA Ans. (3)

From the given graph, potential energy of A-
B molecule is minimum.

Thus A-B bond is most stable and have

strongest bond amongst these.

B — Most electronegative

D — Least electronegative
A-B — Shortest bond length
A-B — Largest bond enthalpy
Therefore correct option is (3).
NTA Ans. (2)

CH,OH
(0]
H
OH H
H OH Maltose H OH -
Hemiacetal

L 4
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19. NTA Ans. (1) 22. NTA Ans. 4)
. Sol.
Sol. For ideal Gas
0]
#U =1(T), H=f(T) (i) C,H,MgBr [
?H—CEN (n)T) ?H_C_Csz
#7Z=1 CH, CH,
# CP - CV = R (1) CH3MgBI‘
#dU = C, dT (i) H,0
(I)H
20. TA Ans. *
0. NTA A (Ornden
CH, CH,
Sol. Complex e configuration no. of unpaired e
MnGLONE - > ;31 ETAfz;ng (851; f KMnO
WFL T2 ol. Eq ol H,V, = Lq 0 ny
g
[Cr(H,0),]" eg 4 X X2 = %x
m =5 % 103 mol
[COCLT t 3 A
Tetrahedral e my o = 5410 x34 = 0.17gm
[Fe(H,0),]" eg 4 0. = %17 100 g3
0 = =
WEL tg 227 02
[Co(OH), t, 3 24. NTA Ans. (60)
WFL In2
e Sol. t075=2><n_=90
Tetrahedral 4 ’ k
Fe(NH,),|*
[ E(N 3)6] k =£min_l
45
kt=1 ! =In2.5
Thus complex [Cr(H,0)g]2+ and [Fe(H,0)¢1%* B n1—0.6 -
have same no. of 'unpaired e~ and hence same In2
—xt=1n2.5
magnetic moment (spin only). 45
log2.5 0.4 .
t=45x—=""—"—=45x——=60min
21. NTA Ans. (3400) log?2 0.3
Sol. N+ 3H, = 2NH; 25. NTA Ans. (600)
o1 5o 3
ﬁKmol leol Sol. SSOZPAXZ+PB XZ
28 2
=01 Kmol  05Kmol — 2200=P+3P e ®
0 0.2Kmol 0.2 K mol 2800 =P} +4Py -+-(i)
mass (NH;) = 0.2 x 17 K
3 s 560 = PO x 1+ P9 x 2
=34 Kg S S
= 3400 gm Pg =600,P; =400
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1.

Sol.

(1)
2)
3)
“4)

Sol.

Sol.

Sol.

MATHEMATICS
NTA Ans. (3)

A2 { cos20

3 18in 20
18in 20

c0s20

cos56 isinSOJ_{a bj
isin50 cos56 c d

& + b2 = cos250 — sin250 = cos100 = cos75°
a2 — d2 = c0s250 — cos250 = 0

a2 — b2 = cos250 + sin250 = 1

a2 — ¢2 = c0s250 + sin250 = 1

Similarly, A’ =(

NTA Ans. (4)

X2+ 2[x +2]-7=0
= [x]2+2[x]+4-7=0
=[x]=1 -3

=x € [l,2)u[-3 -2)
NTA Ans. (3)

a
x2—3x+p=0<B

a, B, v, 0 in G.P.

a+oar=3 ..(1)

Y
X2 -6Xx +q-= 0<6
or2 + ar3 =6 w.(2)
(2) (1)
=2

2q+p_2r5+r_2r4+1_2

*2q-p 2r°-r Corto1 7
NTA Ans. (1)

So

2 2 2

X 2b
a- b a

5 »_ 8 Ly
t)=—+t—-t'=——-| t——
o(t) —ﬁ—g—e 62_1—_b2 -2 i
T — 29 (ii)
— 22=281 (from (i) & (ii))

So, a2 + b2 =81 + 45 =126

S.

Sol.

Sol.

Sol.

ALLEN
L 2
NTA Ans. (3)
C(hK)
12

A"\‘\
3 %C(3,1)

(EJ[EJ=—12K=2h ..(1)
h-1 A3-1

J5h-1-=10
-+ [AABC].=-5+/5
R %(ﬁ)J(h—l)z F(K-2)? =545

= h=2/5+1 (h>0)
NTA Ans. (4)

(2

3 3 3
fee)—fe)=]]1x-21-2/dx - [ Ix-21dx
0 0 0

— l><2><2+1+l><1><1 - l><2><2+l><1><1
2 2 2 2

et

) y=g(x)

NTA Ans. (3)

Let TV(r) denotes truth value of a statement r.
Now, if TV(p) =TV(q) =T

= TV(S,) =F
Also, if TV(p) =T & TV(q) = F
= TV(S,) =T
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8. NTA Ans. (1) 12. NTA Ans. (4)
2 2
Sol. Since, (3, 3) lies on a_z_%ZI x -2 3
9 9 Sol. f()=a.(bx¢)=[-2 x ~ll=x*-27x +26
g—?—l (1) 7 o
2
a ’
Now, normal at (3, 3)isy — 3 = —g(x— 3), f'(x)=3x2-27=0 = x=43
which passes through (9, 0) = b2=2a2 ...(2) and £(=3) < 0
5 = local maxima at x = X, = -3
So,e2=1+ "7 = Thus, & =-3i-2}+3k,
9 - A A oa
Also, 2= (from (i) & (ii)) b=-21-3j-k,
Thus, (a2, €2) = [% 3j and ¢ =71 - Ak
9. NTA Ans. @) = d.btbie+¢.a=9-5-26=-22
3 /X dx B o dt 13. NTA Ans. 4)
S l. f = = : —
0 (x) '!‘(1+x)2 ,1[ 1+2) (put\/; t) Sol. B
g D
t “1.\3 :
= |- +(tan 't
( 1+ )1 ( A [Appling by parts] 15 p
' 10
V3 1) non hi
o R A (k)
4 2] 3 4 X, X C
«—>
_1Bm X
2 4 12 tano-0-0 _, _hx
10. NTA Ans. (4) X, 10
Sol. n(B) < n(A U B) < n(U) 15 _h _hx
= 76 <76 + 63— x < 100 R T
= —63 < —x <-39 -
:>632X239 NOW,X1+X2 X —X_X
11. NTA Ans. (3) 15 10
2z +1
= l=—+— =h=6
Sol. u — = 1015 =
24 Qy+ Dy -k | By D -2X6-L) |14, NTA Ans. (1)
x> +(y—k)2 x? +(y_k)2 Sol. x=10
Since Re(u) + Im(u) = 1
2x2 2y+1)(y-k 2y+1)-2x(y-k _ 63+a+b
T e = X=TE2 10 5 akb=17 )
P(0,y,) y, +y,=-1 Since, variance is independent of origin.
Q(0,y,) =>y2+y-k-kz2=0 v,y - k—k2 So, we subtract 10 from each observation.
°J2 172 =
2 2
-~ PQ=35 So. 2= 135 = 79+(a—10; +(b-10) _(10-10)°
= ly, -y, =5 =>k2+k-6=0 2+ b2 - 20 ) = 171
k=32 = a2+ b2-20@+ b)=-
So, k=2 (k>0 = a2z + b2 = 169 ..(2)
From (i) & (ii));a=12& b =5
L g



15.

Sol.

JEE (Main) Examination September-2020 ALLEN .
NTA Ans. (4) 2
dy _ .. 4 i
5 — —5 =X sinx+4xcosx +2sinx
j( X jdxzj[ X j xcosx dx dx
XSin X +cos X COSX .(xsinx+cosx)2 d%y 2
— =——+2
dx*|= 4
) |
T cosx\  xsinx+cosx 2
Yy =Ty

16.

Sol.

17.

Sol.

COSX + X Ssin x 1
+I > - dx
cos” X X SInX +CosX

XSecx ’
—++Isec x dx
Xsin X + cox

XSecx
= ——  +tanx+ C
X Sin X + cox

NTA Ans. (2)

T+(1=221) + (1 =423) 4. + (1 = 202.19)
o — 220 B
11— (221 + 423 + ...

+202.19)

2 32 -l 1O 55
=11-22) ?@r-1 =11- ~35x
r°(2r-1) >

r=1
=11 - 220(103)
= a=11,p =103
NTA Ans. (1)

d
x—y—yzxz(xcosx+sinx), x>0
dx
d d
—y—zzx(xcosx+sinx) = —y+Py=Q
dx x dx
,ldx l 1
so, LF. = eJ X =——=— (x>0)
Ixl x

Thus, Y J.l(x(xcosx +sin x))dx
X X

= szsinx+C
X

Ty =n = C=1

S0, y = X3sinX + X = (y)n/2 =773

d
Also, d—y =x?cosX +2xsinx +1
X

18.

Sol.

19.

Sol.

20.

Sol.

Thus, Y(EJ”LF(EJ >

2 2

NTA Ans. (2)

= PCy+ PCohnt 1C +(PCy + 1, ) - ¥C

= ¥C+ ¥Cot (M€ 7' C, ) - 7C,
— 50C6 T 50C7 _ 30C7
V. 51(:‘7 30C7

NTA Ans. (3)
f(2) = 8, f'(2) = 5, f'x)>1, f'"(x) > 4, Vxe(1,6)
v FO)-1'Q2)

f(x) = y. >4

= £5)>17 ..(1)

f(5)-1f(2)

£6) = ==

>1 = f(5) > 11 (2

f'(5)+£(5)>28
NTA Ans. (2)

(a +\/§bcosx)(a —\/Ebcosy) =a’ - b’

= a’ —\/Eabcosy+\/§abcosx

—2b*cosxcosy =a’ —b?
Differentiating both sides :

. d
O—ﬁab[—smydyj + \/Eab(—sinx)

X

-2b’ {cosx(—sin y%) + cosy(—sin x)} =0
X

At
dy Idy 1
- _ 2| —————| =
ab ix ab — 2b [ Sdx 2 0
dx  ab+b> a+b b0
= = = ; ,b>
dy ab—b’ a—-b a
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21.

NTA Ans. (5)

24. NTA Ans. (8)

20
Sol. Given (2x2 + 3x + 4)10 = Y. a X'

1 -2 3 -
Sol. D=2 1 1/=0=a=8 r:o
1 -7 a 9
replace x by - in above identity :-
9 -2 3 e s 10
20 r
also, D,=|b 1 1/=0=b=3 2°(2x" + 3x + 4) Sy
XQO ~ Xr
24 -7 8
20 20
hence,a -b =8 -3 =35 = 2" Z a x' = Z a, 2" x* (from (i)
r=0 r=0
22. NTA Ans. 3) now, comparing coefficient of x’7 from both
sides
Sol. We have, 1 — (probability of all shots result in
| (take r =7 in L.H.S. &r = 13 in R.H.S.)
failure) > —
4 a, 3
210 g, = a5 213 = —=2"=8
a13
=1- [iJn > 1 2 AA
10 1 5. NT ns. (3)
3 9\ -7 4 -1
REACTY =>n>3 Sol. D, =|8 1 5|=0=b=-3
15 b 6
23. NTA Ans. (10)
1 4 -1
X = = — — = (1
Sol. Since, im? ) St = £(0) = 0 D=3 1 5/=0=21a-8b-66=0 ... (1)
x=>0 X a b 6
P:2x -3y +6z=15
x+h)—Ff(x
Now, f'(x)zlimf( ) f( )
h—0 h
so required distance =7=3
. f(h)+xh*+x’h
=lim (take y = h)
h—0 h
h
—limM+lim(xh)+x2
h—0 | h—0
= f'x)=1+0+x2
= f'3) =10
*
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Sol.

Sol.

Sol.

ALLEN .

PHYSICS
NTA Ans. (1)

=Sp=

—_O = —Oo0o=O ;>
—_—_—_—_o—o oo N

oo ooOo oo

NTA Ans. (2)

MR® p(nR*)t.R?
2 2

II=
I c R4
I, R/ 1

I, R} 16
R _1

"R, 2
NTA Ans. (1)

+CV, |~

1 IC |

||C/2 r
11

+CV,q | —-CV,tq
1

|
|
C
C2
+q; 14
[
CVo_q:L 2_q
C c/2 C
3q CV,
V = - = -
o=c = 3
|
= —CV,
U; > 0

SET # 06

Sol.

Sol.

=1 3]

3
+
U= 2cC (€
2

= lcvo2 4.2 =lcvo2 2
2 9 9] 2 3

1 231
Heat loss = ECV(? _[—jiacvgj

3

CV,

_ 1
6
NTA Ans. (2)

F =200 N for 0 £ x < 15

100
=200 — F(X_ls) forn, 15<x<30

W = IFdx

30

J’(300—@x dx
15

15
o J' 200dx +
0 15

100 (307 ~15%)
2

=200 x 15 + 300 x 15

= 3000 + 4500 — 2250
= 52501

NTA Ans. (2)
E = E,(X +§)sin(kz - wt)

direction of propagation = +k

A

+

B

—->

E=

=
Il
esh)
X
o>
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6. NTA Ans. (1)
Sol. B.E. = [Am].c?

Iy =1, +Md? {parallel axis theorem}

_Mrg2 2 2
Mexpected = ZMp + (A - Z)Mn - 12 |:80 +60 :|+M [50]
= 50 [1.00783] + 70 [1.00867]
M, = 119.902199 I, M/I2[80°+60°] 1
I, Mop 2 > 4
B.E. = [50[1.00783]+70[1.00867]~119.902199 ] o 1807 +6071+MI50]
x 931
9. NTA Ans. (1)
= 1020.56
Sol. (I) Adiabatic process = AQ = 0
BE - 1020.56 -85 MeV No exchange of heat takes place with
nucleon 120 surroundings
7. NTA Ans. (2) (II) Isothermal proess => Temperature remains
Av=0 constant (AT = 0)
l (g+kv?) = a(acceleration) F
E H Au=—nRAT = Au =0
Sol. Tu 2
) Nofchange in internal energy [Au = 0]
F=mkv? - mg (IIT) Isochoric process Volume remains constant
- AV =0
ﬁziz—[kvzhg]
m W = J' P.dV =0
dv 2 .
= v.az—[kv +g] Hence work done is zero.
(IV) Isobaric process = Pressure remains constant
¢ ovdv W=P. AV %0
o
kvi+g

Au =§nRAT = g[PAV];tO

0
—1In [kv2 +g] =-H
u
AQ=nC,AT#0
2
R Lh{ku +g}=H 10. NTA Ans. (2)
2K g Sol. For paramagnetic material
8. NTA Ans. (4) According to curies law
o' 1
s/ 11 xe— = uhl=xTh
77 |4oc T
P ‘l' 80 cm
Sol. 30cm — i>< 4 = L>< 24
04 0.3
<—60cm —>
Rectangular sheet 3 %_0 75 A/m
T 04

M M
I, = E[L2+B2]=E[802 +607]
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11.

Sol.

12.

Sol.

13.

Sol.

NTA Ans. (3)
Lp

max — A~ —‘max
2

(1 _ e—Rt/L)

U

i=1

max

For U to be Uﬂ;ihastobelm—ﬁx
n

Jn

I
max zlmax (1 _e—Rt/L)

/n

NTA Ans. (1)

PR (R )
1= 1330 v,

30+v, )(_330_ Y0
b=1"330 J|330-v,

100 - [M}m

330 -vg
7_330+vg
6 330-vg
330
Vg=—— m/s
13
= @xﬁ ~ 91 km /hr
13 5
NTA Ans. (3)
APl AP
"""" X, X, TTTTIA
X, X,
\Z v

14.

Sol.

15.

Sol.

X2

X
U, = (pSx,)g . 71+(pr2)§;. >

X
Us= (prf)g.7f><2

By volume conservation
Sx; + Sx, = S(2xp)

X1+X2

=212 2
pSg 2
= —(X; —X
4(1 )

NTA Ans. (1)

Lo = 0.8 kg/m?
M =20 Am?

B

JUI

M
|
0+ 0=-MB cos30° + EI(D

3

1
20 x 4 x ~—=—(0.8) &
2 2

®=+/1004/3 = 10(3)*

NTA Ans. (4)

E =E, (1 — ax?)
)

W= IqE dx = gE, I(l—ax2) dx
0

o 0
= qE, 0 3

For AKE =0, W=0

\F
Hence Xy =,/—
a

ALLEN .
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16. NTA Ans. (2) 20. NTA Ans. 3)
AP hc
= —— Sol. eV =—-
Sol. B = NG ol. ¢ 2 ¢
\'%
he (1
AV| AP V= [?Mﬂ ’
v| B Slope of the line in above equation and all other
terms are independent of intensity.
4%10° 1 The graph does not change.
= gx1010 50 21. NTA Ans. (200.00)
Sol. Condition for minimum,
Al 1 AV 1 dsin® = n\
el A
£ 3 v 60 - sin6=n—k<1
d
Percentage change = —x100% s
¢ n<do 6X_10_7 =100
A 6x10
_ 100 %=167% Total number of minima on one side = 99
0 Total,number of minima = 198
17. NTA Ans. (4) Correct Answer is 198
Sol. Voltage across AC = 8V 22. NTA Ans. (20)
Ryc=4+4=8Q u
o=t S ;
R, 8
18. NTA Ans. (3) Sol.
—t
GM 5
Sol. Vorbit =A T
R Distance = IV dt
Vescape = 1}% Area under graph = %XSXS =20
23. NTA Ans. (2)
Vorbit _L
Vescape \/5
19. NTA Ans. (3)
IFV?
Sol. xX=—-
WL Sol.
[ML*] [MLT 2] [LT'}?
X = Mt A Ly
[x] = [ML-'T-2] _ 04
E 1T 40460
[Energy density] = [V} 40 1
27904110 5
{MLZT‘Z} v + iy (40) — i, (90) = vp,
RS | 4
—vp = = (90) ——x40
= [ML-1T-] Vo= Vo = 5 00~
Same as x vg—Vvp=18-16=2
L g
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24.

Sol.

25.

Sol.

Sol.

ALLEN .

NTA Ans. (5.00)
Using displacement method

(for constant temp.)
(for constant pressure)

212
f= D" —d
4D
Here, D = 100 cm
d =40 cm
2 2
— M:zl cm
4(100)
1 100
P=—-=—-D
f 21
N _100
100 21
N = 476
NTA Ans. (150)
PV = nRT
PAV + VAP =0
PAV = nRAT
AT = PAV
" nR
PAV . .
Z_T (AV is same in both cases)
AT _PAV V. -V T

AP nR -PAV nR <P
(PV = nRT)

i

aT| 300 o
AP 2

CHEMISTRY

NTA Ans. (2)

a=p+c kO -IPIC
[A]

B+C=P Kgf;:—[P]
[BI[C]

For

A=P K =21
TIA]

Multiplying equation (1) & (2)

K(l) % K(Z) — ﬂ —
eq eq [A] eq

2.

Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

NTA Ans. (4)
As the expansion is done in vaccum that is in
absence of p,,; SO

W = zero

NTA Ans. (2)

He) + e —> H~  is exothermic
rest of all endothermic process.

NTA Ans. (4)

[CoF;(H,0);] Ap< P
Means all ligands behaves as weak field ligands
Co* cg 1 +0.6A,
$-044,
G,

= [-0.4x4+0.6x2]A,
= [-1.6+12]A,
= [-0.44,]

NTA Ans. (3)
Seldane is an antihistamine drugs it inhibits the
action of histamine receptor.

NTA Ans. (2)
[Be]
BeSO, is water soluble

Be(OH), is water insoluble
BeO is stable to heat

NTA Ans. (2)

[Be]

BeSO, is water soluble
Be(OH), is water insoluble
BeO is stable to heat

NTA Ans. (3)

[Co(OX),(OH),I- Ay>P [S.FL]

Co=3d" 4s
Co”=3d"4s

It has highest number of unpaired e-s. so it is
most paramagnetic.

L 4
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9. NTA Ans. (3) 14. NTA Ans. 3)
- ﬁCI
Sol. | }
CH,
() NaNO, + HCI Clhy
(@ CucL rHCT > In option (3) C—CI bond is shortest due to
CH,CI resonance of lone pair of —Cl.
Due to resonance C—CI bond acquire partial
\ double bond character.
_@_CH —CH, _@_ Na-Dry Hence C—CI1 bond length is least.
ether 15. NTA Ans. (2)
Sol. CH=CH -—"5 % CH-CH-C=CH
10. NTA Ans. (3) \/(
11. NTA Ans. (1) l@ HESO/H.SO,
(ii)NaBH,
Sol. Due to industrial process SO, gas is released OH
which is responsible for acid rain & global Nen
warming. J\
12. NTA Ans. (2) lmA
Sol. R-x+aq.AgNO,—=25 R + ﬁgg (b CHS\"/CHZ—CH
So rate of PP.T formation of Agx depend's /C\C
CH, H,
on stability of carbocation (R¥) ’ N
(major)
In given question formed<carbocation will be . .
Now :- (i) HgSO,/dil.H,SO,
(i) NaBH,
P S\PaN _ . .
l@ ® is convert triple bond into ketone and formed
S ketone is reduced by NaBH, and convert into
N. y 4
® NS Alcohol,
N0~ Pl
O-CH, 16. NTA Ans. (4)
(a) (b) () (d) Sol. KMnO, will not give satisfactory result when
it is titrated by HCI.
Most stable carbocation is (b) so 17.  NTA Ans. (4)
Sol. As voltage is '2V' so both Ag+ & Au* will

reduce and their equal gm equivalent will
reduce so

gmeq Ag = gmeq of Au

WtAg — Wt
Eqwt Eqwt
13. NTA Ans. (1) Ag Au
Sol.  [Ni(CN),]>- wty, o Atwt,,
dsp? hybridisation. So wt,, - E ..  Atwt Au
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18. NTA Ans. (4)

Sol. CH,~CH,—~CH-CH,-OCH,—CH,
lIII/A
&)
CHS—CHZ—CH—CHZ—(I)}CHZ—CHS
| ]
2 H/L— 1
SN SN’
ll Prefer to
less hindrance
CH,~CH,-CH-CH,-OH + CH,-CH,-1
[A] lIIZSOJA
CH,
CH,~CH=C
AN
CH,
(major)

19. NTA Ans. (3)

(i) NaBH,

Il
CH,=CH-C-H Gsocr,

Sol. CH,=CH-CH,Cl

(A)

i @ + AICI,
CH,~CH=CH{
]?r ]Ij @/
: CH-CH-CH, § B

20. NTA Ans. (3)

hc
Sol. As we know AE = 7
S x—ﬁ for % mini .
0 AE or A minimum i.e.

shortest; AE = maximum
for Lyman series n = 1 & for AE_,,
Transition must be form n = ton = 1

1 1 1
So 37 R,Z’ [F__zj

1 n2

21.

Sol.

%:Rsz(l—o)

1 , 1
—=Rx(1)’'=A, =—
Y @ TR

For longest wavelength AE = minimum for
Balmer series n = 3 to n = 2 will have AE
minimum

for Het Z =2

1 11
— =R, xZ|———
So }\‘2 H [nlz n;j

Lo )
Ay 4 9

T,

A 9
9

7\,2 27\41 Xg

NTA Ans. (10)

Molar mass of Na,CO5;-xH,0

= 23 x 2+ 12 + 48 + 18x
=46 + 12 + 48 + 18x
= (106 + 18x)

M
Eqwt =5 (53+9x)
AS ng,,, 1n dissolution will be determined from

net cationic or anionic charge; which is 2 so

M =53+9x

Eqwt = —

wt  1.43
Eqwt 53+9x

Gmeq =

Gmeq
Normality =
y \Ilitre

1.43
53+9x

0.1
As volume = 100 ml

= 0.1 Litre

Normality = 0.1 =

So 102 =

53 + 9x = 143
9x =90
x = 10.00
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22. NTA Ans. (167) 23. NTA Ans. (2)
Sol. Osmotic pressure = 7 = i x C x RT Sol. Structure of Threonine is :
COOH
For NaCli=2 so *
NH, H
Tinact = 1 X Cra X RT - Cyy1 = conce. of NaCl . .
CH-OH S. 2-chiral center is present
CH,
0.05
Craci = RT Calucose= conc. of glucose 24. NTA Ans. (19)

Sol. [Fe2+ — Fe’* +e ] x2
For glucose i =1 so
x RT H,0, +2¢” —2HO®

2Fe** +H,0, >2Fe’ +2HO?

TGlucose = 1 X Cglucose

0.2 =1 x Cyjyeose X RT (o)
0.2 _ _
Coilucose =ﬁ Nnac1 = No. of moles NaCl x=2 y=12

. SH*+MnO, +5¢ — Mn*" +4H,0 |x2
NMact 1N 1 L= CryeX Viige [ ¢ 2 ]

0.05 [H,0,% 0, +2H" +2¢" |5
= RT Nglucose= NO. of moles glucose
= 16H" +2MnO, +5H,0,
m2L=C x V.
nglucose glucose Litre N 2M1’12+ + 8H20 " 502<g) +10H"
0.4 a -
= ﬁ = 6H +2Ml’104 +5H202
2+
Vo=l +2=3L —>2Mn~ +8H,0+50,,,
So x'=2 y'=8 z'=5
Final NC1—O'—05 SO X+y+x +y +7
so Final conc. NaCl = IRT y y
= 2+2+2+8+5
Final 1 24 = 1
inal conc. glucose = — ==
g 3RT 25. NTA Ans. (84290.00 to 84300.00)

Sol. T, =300K  T,=3I5K
Total = TNac1 + nglucose

As per question K, =5K; as molecules

= [IXCNaCl +C81Ucose:|XRT activated are increased five times so k will

increases 5 times

_ 2x0.05 N 0.4 «RT Now
3RT 3RT
K, Ea( 11 J
In| 2 |=—| ———
0.5 KT] R\T, T,
= ?atm
ns< 2315
= 0.1666 atm R \ 300x315
= 166.6 x 103 atm 1.6094 x8.314x300x315
So Ea=
= 167.00 x 10-3 atm 15
so x = 167.00 Ea = 84297.47 Joules/mole
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MATHEMATICS 9 7
1. NTA Ans. (1) 2PP=3
s 4 9. 7 2
—+tan X , Xe&(—oo,—1[U|l,0 B=—B==
7 (== 1][10) SP=3=P=7
(x+l)
D I Sy _ 2 1
Sol. f(x)= 5 , xe(-1,0] a=1_===
| 3 3
x_
7 , xe(O,l) 2X_g:>x_l
T9 9
for continuity at x = -1
T T g><3
LHL. = ;- =0 Pr_3 "3
A 1
R.HL. =0 9
so, continuous at x = —1
for continuity at x = 1 4. NTA Ans.(3)
LHL.=0 Sol. /n(y + 3x) = z (let)
T.nT_m 1 d dz
RHL = —+—-=— A
4 4 2 y+3x[dx+3j_dx ~(D
so, not continuous at x = 1
For differentiability at x = -1 dy ¥y +3x
—+3=——— (given)
LHD 11 dx In(y +3x)
T 141 2
N
R.H.D. = —% dx \ z
so, non differentiable at X = —1 s dz = dx = i: x4+ C
2. NTA Ans. (4) - 2
50 1 )
Sol. n(X;) = 10. Hxi =T,= n (T) =500 = Efn (y+3x) = x+C
each element of T belongs to, exactly 20 |
=>x-= (Inly +3x)2=C
elements of X; = 50 25 distinct elements 2
5. NTA Ans. (3)
0 2 25— n =130 Sol.  a,=a +(@n-1d
3 A6A @ =300=1+m-1)d
. NT ns.
Sol. o+ =1, of =2\ = (n-1)d=299 =13 x 23
10 7 since, n € [15, 50]
a+p=-3. ay=—m=9 ~n=24andd =13
7 an_4=320=1+19>(13=248
r-B=7. — a_, =248
Yy 9 9. 9 20
L= - Ig=2x= = = —{1+248} =
g 2= 2B yX3 =v=3 S, 4 2{+ 8} = 2490
¢ ¢
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6. NTA Ans. (2) 8. NTA Ans. (3)
X . Sol. For infinite solutions
Sol. equation of line parallel to E:%:_ passes A=A =A =A. =0
— X y Z
through (1, -2, 3) is
1 1 1
x=2r+1
y =3r -2,
9
zZ=-6r+3 — )= 3
So 2r+ 1 -3r+2-6r+3=5
= -Ir+1=0
1 2 1 1
r=7 Ag =16 4 1| =0
9
N | S £ h 23
X = 7 y = 7 by Z = 7
=>pu=35
2 2 2
Distance is = \/(%_1) +(2_£) (3_%) 2
For A = ) &p=5A,=4A,=0
2 2 2
= \/(%) _,(ij +(é) Now check option 2A + p = 14
7 7 7 9. NTA Ans. (1)
Sol. Usnign AM > GM
= %\/4+9+36 £
1 = 2 + 2 ) > [2sinx‘2cosx
= =49 = 2
7
) 1+ sinX+cosx
7- NTA AnS. (4) . 2smx +2cosx 22 { 2 j
2,2 2,2
Sol. L = LimM ' L
t—>x t—X = min(zsmx +2cosx):2 V2
using L.H. rule 10. NTA Ans. 3)
. 2tf2(x) = x> 2f"(0).£ (1)
L= L;E? 1 Sol. 1= J ((2tan” x-sec” x-sin* 3x) + (3tan*x -sin33x -cos3x))dx
= L = 2xf(x) (f(x) — x f'(x)) = 0 (given)
f'(x)dx ¢dx l gd ; 4 4
e —[£2 = 1= 3d((sin3x)"(tanx)")
= fx) =xf'x) = I f(x) I N 2.&
= /n fx)| = fn Ixl + C
I — . 4 4N\m/3
()= e x>0, f(x) > 0 = 1= (sin3xy (@anx) )z
. 1 1
= f(x) = ex, ffx)=1=>x=— =1=-—
e 18
L 2
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11.

Sol.

12.

Sol.

13.

Sol.

NTA Ans. (4)

Let S be the circle pasing through point of
intersection of S; & S,

© S=S,+A5,=0
=>S:(xX2+y2-6x)+ A (xX2+y2-4y)=0

6 4N
: x2 2 X— =0..1
= Sixi+y [1+7J [IHJ Y M

Centre (i ijlies on

1+A 1+
2x =3y +12=0=>A=-3
putin (1) = S:x2+y2+3x -6y =0
Now check options point (-3, 6)

lies on S.
NTA Ans. (1)
Let PA = x ¢
For AAPC P A0 Xﬁ
60°

PA_ x 200 200
AC = ﬁ _ﬁ B
AC! = AB + BC!
AC! = AB + BC c'
AC! = 400 + —=

NG

From AC'PA : AC! = /3 PA

N (400+iJ = /3x = x= (200)(/3)

NE)
2x
from A APC : PC = E = PC =400
NTA Ans. (4)
o0=0 (3 =1)
= (2+o*=a+bo

24+ 423 0 + 6.220° + 4.2 . @ + ot
=a+ bw

16+320+24 0 +8+m=2a+bo

24 +24 o + 330 = a + bo

240+ 330w =a + bo

a=0,b=9

U

uu Ul

14.

Sol.

15.

Sol.

16.

Sol.

17.

Sol.

ALLE
.0
NTA Ans. (4)

P(6 —i P(7 —l

6) = 36 (7) = 5

P(A) = W + FFW + FFFFW + ...

5 [31 sj 5 [31 5)2 5
—+| —X— | X—+| —X— | X—+
36 \36 6) 36 \36 6) 36

5
__3 _5 216 30
S 155 36 61 6l
216
NTA Ans. (2)
) x2 y2
Ellipse : ¥+§=1
a 1
directrix 1 x = —=4 & e = =
e 2

=a=2&Db%2=2a2(1-€e2) =3

2 2

Sl -1
ipse is 73
3
. 1,_
PIS( 2)
4x 3y
is: ————=4-3
Normal is T30
=>4x -2y =1
NTA Ans. (3)

p = function is differantiable at a
q = function is continuous at a

contrapositive of statement p — q is

~q—>~p

NTA Ans. (1)
Area (A) =2t - (1 —t2)
O<t<])
A =2t-28
-, 0 t, 0
%=2—6t2 \( A : (B )/

(1,0)
C(t, 1)

dt k
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18. NTA Ans. (3) 22. NTA Ans. (7)
Sol. Letn+5=N
Ne :Ne :Ne =5:10: 14 m
Sol.
_ Ne. =N+1—r=2 \\)\Hy_z
C r
Let P (3cos0, 3 sinB)
N _
ey N-r 7 Q (=3 cos0, -3 sin0)
Ne¢ r+1 5
[(3cosO+3sin0)” —41
= r=4N=11 = ap = 5
= (1 +x)l! _
Largest coefficient = 11Cy = 462 = of = %sze <7
19. NTA Ans. 4)
23. NTA Ans. (21)
Q(k.3) n 1 1 a
xjdx =n|{x}dx=n|x dx =—
Sol. {{ } j x) j ;
Sol. M(k+1/2,7/2) . N .
x]dX = |(x 2 {xPDdX=— ——
" ![] !( (xDdx ==
1 n’-n) n
Slope = m=—— = _ =—10-n(n—1) (where n > 1
P m 1-k [ 2 j 2 ( ) ¢ )
Equation of Lr bisector is 01
y+4=(-1) (x=0) N . =3 =>n=21
=y +4=xtk-D 24. NTA Ans. (18)
AR S5t YO Sol. Tld-(@i)if
2 2
=  X(lal +@i)’ -2@@i)’)
15 k*-1 2
20. NTA Ans. (4) = 2lal
Ax, = b, 25. NTA Ans. 4)
AXx; = by Sol. - Variance is independent of shifting of
origin
Lo o0 —~ x,:15 25 35 or =10 0 10
- jafl 2 0=0 20 f:2  x 2 2 x 2
I 1 1 |0 0 2 )
. N X; § —()_5)2
4 = Variance (c?) = =f)
= lAl = E= 2
200 +0+200 _
21. NTA Ans. (135) = 50=— —— 0 {x=0}
Sol. Ways = ¢C, - 14 32 = 200 + 50x = 200 + 200
=15x%x9 — X =4
= 135
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Sol.

Sol.

Sol.

ALLEN .

PHYSICS
NTA Ans. (1)

S
.
.
0
~
~
.
.
.
..
A
03 s,
.,
~,
~
.
.
.
.
0
~
s
(9

hl

d
h, +h,

d+2.464d

=tan 45° = h, =d ... (1)

= tan 30°

= (h; + hy) x4/3 =3.46d

3.46d
(hy +hy) = — =

hz = d
NTA Ans. (3)

=>A=2U,-1) =2 x (245 - 17)
=2x75=15cm

&v=FfA =330 =Ax 15 x 102

330
= —x100
=75 ~\

1100x.100

= 2200 Hz

NTA Ans. (3)

@ u’ =0 + 2gh
= u =\2¢gh

ol

h

v

v =u’+2as
v’ =2gh + 2gh
v=igr

SET # 07

Sol.

Sol.

Sol.

Sol.

= \J4gh =[2gh + gt

4h 2h h
=t= ,/——,/— = 3-4\/:
g g g

NTA Ans. (3)
R=ROC_“
InR =1In Ry At
A i T — In2
ATI0 T AT

6 5In2
7\.B=g:> B — 6

2 51in2
6 6% 6 21
NTA Ans. (2)
—n(R —r3)p g:ianwg

m 3

i)y _8

R 27

i_ 21/3_191/3
R \27 3
0.88 §
=088 =
NTA Ans. (1)

AU = nC, AT = same

AB — volume is increasing = W > 0
AD — volume is decreasing = W < 0
AC — volume is constant = W =0
NTA Ans. (1)

kQq

—+m
R gy

kQq + ! mv>

T R+y 2

e, 2kQay
VIS8T mMRR+y)
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8. NTA Ans. (1) 12. NTA Ans. (2)
Sol. I-V characteristic of a photodiode is as follows: 1 1
2 —
mA Sol. Emv X 5 =msAT
v’ 210°
Réverse v AT = 45 = 4x30x4.200
bias = 87.5°C
13. NTA Ans. (3)
HA PV 3
_ —14
On increasing the potential difference the | S0l n = RT’ 5kT_4X10
current first increases and then attains a
saturation. PV
N = ——xNa
9. NTA Ans. (4) RT
uf 2x13.6x980x 4
Sol. v= uif = : =3.99 x 10!8
§><10_14
Case-I 3
If v=u
— fiu=f 14. NTAAns. (1)
= u=0
Case-II
Ifu=w Sol.
then v = f
Only option (4) satisfies this condition.
10. NTA Ans. (2)
Sol. vi =103
~ 1000
i=
220 15. NTA Ans. (2)
2
50
o = = 37 2 AZ 280 28 1Ac 3Md
1 = + + = 14.
11 Sl T T3 o T d %
1000 16. NTA Ans. (2)
. - —————x100=96%
efficiency = 1000+ R R
11. NTA Ans. (2) Sol. ai @ VWYY
Sol. Ap = BkS, ¢
o = 1=i,(G+Ry) .. (1)
= pv2 X ;XS() ©)—Wh—w
R, R,
A .
s, = 2P =2=iR +R+G) ..Q2)
pve (1) % (2)
10 1 G+R,
~N——IN = = ==
1x300x1000 2 G+R,+R,
1 3 G+R; +R, =2G + 2h,
= —mm ~ ——mm (R, =G +R))
30 100
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17.

Sol.

18.

Sol.

19.

Sol.

ALLEN .

NTA Ans. (3)

C)/-» 31
B

By anglar momentum conservation

.,
ol +3Ix0=4I0' = ® =—

4
KE lI 2
( )i - 2 ©
1 o) Io
(KE); = EX 41) x Z = 3
3
AKE = —1o?
8
AKE é1(02 3
fractional loss = o = 8 =
KE, 1
710\)2 4
NTA Ans. (4) 2

b
h=R/2

m g, __GM

?(R-d) (R+RJ
2
_ GM(R-d)
2T R .. (2)
g1=&

GM _ GM(R-d)

3RY R’
)

4 (R-d)
~ 9 R

4R =9R - 9d

5R = 9d d4_>3
YT R T
NTA Ans. (2)
—E=F =30jsin(1.5x10"t—5x10>x)V /m

—~ B = E/V = x5x107

1.5x10’
= 10-7 Tesla

= Fope = q(\7><]§) = IqVBI

=1.6 x 1019 x 0.1 x 3 x 108 x 10-7
=48 x 10-1° N

20. NTA Ans. 4)

+||_ +|2|(_:
l‘ | N i
So v 2V
Q=CV  Q,=2Cx2V=4CV
CV
+= I_
111
— 1 I+
ACV

= By conseryation of charge
g = 9

Q+Q=9q +q
46V— CV.= (C + 2C) V.

N %x(3C)><V§

1 3C x V2 3CV2
=5 X X =5

21. NTA Ans. (5.00)

Sol. @

_ W,NI
2R

¢=—MUNN'I r’
2R

do 2ntx107 x10° xtx10™

dt 0.2

=8 x 104 =0.8 mV
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22. NTA Ans. (195) CHEMISTRY
Sol. 7=(% -%)xF 1. NTA Ans. (1)
=[(@1+3j 1) =@ +2j+I)]<F Sol. (1) Water gas shift reaction
= (31+ -2k )x(i+2j+3Kk)
A A N CO(g) + H2O<g) ci?ai)lf(st COZ(g) + HZ(g)
1 j k
=13 1 - (2) Water gas is produced by this reaction.
1 2 3 CH,,, +H,0, —5F—>CO +3H,,
= 71—113+51A< (3) Water gas is produced by this reaction
7 =195 Cy + H30y, =" >CO,, + H,,,
23. NTA Ans. (50.00 to 51.00)
(4) producer gas is produced by this reaction.
Sol. 2C(s) +02(g) +4N2(g) . 2Co(g) +4N2(g)
2. < NTA Ans. (1)
Sol. AHeS 0 » T equation shifts back ward.
\/5 6.6x107 N, is treated as inert gas in this case hence no
2x107"° XT = " hmE effect on equilibrium.
1 6642 1048 3. NTA Ans. (3)
= x sl - =50.47
2 9.1x107" x3x1.6x10 Sol. For high spin octahedral field
24. NTA Ans. (51.00)
Sol. mVy=MV =p
2 2 m
2= 2 -2 _ P = ’
2m 2M 2m M
2
p
=—(1-0.2
,—(1-02)
p? 10.2 CFSE = (4) (-0.4Ap) + 2(0.6 Ay = — 0.4 A,
= 2m 0.8 For high spin tetrahedral field
25. NTA Ans. (50.00)
Sol. Final image at o
= obj. for eye piece at Scm
= image for objective at 5 cm
rr_1
v u f
1 1 CFSE = 3(-0.6A) + 3(0.4 A) = - 0.6 A,
-+ =1
5 x 4. NTA Ans. (4)
1 4 5 . . . .
—= l—g :E = X ZZ Sol. Tyrosine is not an essential amino acid.
X
*
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ALLEN .

5. NTA Ans. (1)

0 0
Sol. ¢6ﬂ101}—> Qoe’zflm, _l

Zn- Hg (HCI

(Clemension reduction)

O
O
6. NTA Ans. (4)
Sol. [ID<C<A<B
More cross
conjugatlon iross conjugation
HC)k"\ <Hc)k§Me <
Me
least )Ol\
eas
@ |—| —| —
stable CH, Ph % gH%HZ Ph
anion 0, O
U H mostistable Anion
(Least Acidic) (more Acidic)

7. NTA Ans. (3)

Sol. Ellingham diagram provides information about
temperature dependence of the standard gibbs
energies of formation of some metal oxides.

8. NTA Ans. (2)

¢ Sfimo

R-0-C—CH, OHHO. B
L)
o

(ester)

€]
CHS—(I%—OH+ R
O
(Acid) (Base)
Q
CHs—?—O + R-OH

l
O

It is a hydrolysis of ester in basic medium.

Sol. (IJ
87

9. NTA Ans. (2)

Sol. PCls,, exist as [PCl,]* and [PClg]-
Clil
[PCL] = P’ (sp’ hybridisation)
ZIN
Cl C1C1
Tetrahedral
Cl
Cl_la.Cl
[PCL] = P<
Cl e Cl
octahedral
sp’d’ hybridization
10. NTA Ans. (2)
Sol. ¢y cH, ca—2—sCH. CH, CH. NH

CH,CH,—C=N=2A1H CH, CH, CH,-

11. NTA Ans. (4)

42 32

Sol ARI_(I"4_T3)42+ _?_g _7/3_2

"~ AR, (o), 47 37 7/2 3

2 2

12. NTA Ans. (4)

Sol. [Al, = 4[B],

[A]O e—(ln2/300)t =4[B] (- In2/180)t

0

L Ll 22200 g,
180 300
13. NTA Ans. (4)
Sol (A) ©) (D)
N
] Z/ \S SEA
Z‘ H H
s
(Lo%ahsed !one palr. @ less Basic
Lonepair) involve in than(c)
aromaticity  mgst due to ol
Weakest base basic effect of I
(least Basic) Nitrogen

¢
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14. NTA Ans. (3) 20. NTA Ans. (3)
Sol. ) M 5 M
Polar head % N % N.
more compatible Sol. p-——2=617= W
with polar aq. solution a (3 cm)
= M =50 gm / mol
w 200
No = MXNA ZEXNA =4NA
Micelles formed at CMC. | 21.  NTA Ans. (6)
15. NTA Ans. (4) Sol. AGP° = —AFE° = -3%x 96500 x E°
Sol. Anti depressant — drug which enhance the 5 >
mood. Non adrenaline is neurotransmitter and = E7=-6x107V
its level is low in body due to some reason then | 22. NTA Ans. (18)
p.erso.n suffe?rs from depressi?n and. in that Sol. C,H,+50, —3C0, +4H30
situation anti depressant drug is required. Imole  Smole
16. NTA Ans. (2) For 1 ‘mole propane combustion 5 mole
Sol. Electronic configuration of Gd3+ is 05 required
Gd3+ = [Xe]4f7 1
o4 =l C4Hm+—3o2 —4C0, +5H,0
(Xel (AT 2
Gd3+ having 7 unpaired electrons. 1 mole 6.5 mole
Magnetic moment (u) = /n(n +2)B.M: B 13 mole
For 2 moles of butane 13 mole of O, is required
U =+/7(7+2)B.M. total moles = 13 + 5 =18
=79 B.M. 23. NTA Ans. (6)
n = Number of unpaired electrons: Sol. EDTA% is hexadentate ligand, so its donation
17. NTA Ans. (2) sites are Six.
Sol. In Eutrophication nutrient enriched water
bodies support a dense plant,population, which
kills animal life by depriving it of oxygen and
results in subsequent loss of biodiversity. It
indicates polluted environment.
18. NTA Ans. 4)
Sol. As per (n + /) rule in 6%"period, order of orbitals
filling is 6s, 4f, 5d, 6p.
19. NTA Ans. (2) 24. NTA Ans. 4)
. . 25. NTA Ans. (37)
Sol. Potential energy curve for H, molecule is.
Sol. P, =K, xCO,
3 Kyne,

—>Energy

—> Internuclear
distance

% = K—l- = nCOZ:OAImOI
H

pH =%(pka1 —logc) =%(6.4><1) =37
pH = 37 x 10-1
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Sol.

Sol.

Sol.

ALLEN .

MATHEMATICS

NTA Ans. (1)
Given that
34 -sin2a 4 32sin20-1 =28
Let 32sin2a = t

81 t

. + 3= 28
t=381, 3
32 sin 20 = 31’ 34
2sin 2o =1, 4

1
sin 2o = R 2 (rejected)
First term a = 32 sin 200 - 1
a=1

Second term = 14

. common difference d = 13
Te=a+5d
Te=1+5x13
T = 66
NTA Ans. (1)
f(x) is continuous and differentiable
f(m~) = f(m) = f(nt)
-1 =-k,

k, =1

2k(x—m);x<m
fi(x) = :
—-k,sinx ;x>m

fi() = fi(n)
0=0
so, differentiable at x = 0
2k, i XSm
fll(X) =
—k,cosx;x>m
f'(m-) = " (mt)
2k, =k,
-
2

(1)

NTA Ans. (3)

1
y = mx + — (tangent at y2 = 4x)
m

y = mx — m?2 (tangent at x2 = 4y)

1

—=-m’ (for common tangent)
m
m3 = -1

m=-1

Sol.

Sol.

Sol.

y=-x-1

XxX+y+1=0

This line touches circle
applyp=r

0+0+1
V2

NTA Ans. (3)

p<aqa=(P->9A@—>p)

X ~y= X2~y)A(~y—>X)

w(p—>q=~pvq)

X >~y = (~XV~y)A(yVX)

1

-7

Cc =

~ (X~ y) =XAY)U(~XA~Y)
NTA Ans. (2)

v=[ibd]
1“1 n
158=2 4 M 550
bhn 3

158 =1 (12 + n2) — (6 + n) + n(2n — 4)
158 =n2+ 12 -6 —n + 2n2 — 4n
312 —5n — 152 =0

n=3y, 738 (rejected)
6

a-¢c=14+n+3n=1+4n=33
b-c =2+4n-3n=2+n=10
NTA Ans. (2)
(5+e") d_y
2+y  dx
dy —e*
Iz+y - -[e"+5 dx
In (y +2)=-In(ex +5) + k
y+2)(ex+5=C
2 y(0) = 1
= C =18
18
e +5
at X = [nl3

X

y+2=
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7. NTA Ans. (4) = —4[(1 + cos20) sin2 6 — cos2 0 (1 + sin20)]

=—4[sin2 O + sin2 O cos? 6—cos? O—cos? Osin2 0]

Sol. C — person like coffee £6) = 4 cos 20
T — person like Tea
T
n(C) =73 0 e [13}
n(T) = 65 °
T
n(C U T) < 100 v v 20 € [Eﬂ}
cC T
n(C) + n(T) —n (C n'T) <100 £(0) e [-4, 0]
73 + 65 — x < 100 (m, M) = (-4, 0)
5 38 11. NTA Ans. (1)
X 2
73-x>0=x<73 ? _2 71‘
Sol. D= B
65-x2>20=x<65 % —10d
38<x<65 =231 +2) (A - 3)
D; ==2(L = 3)
8. NTA Ans. (2) D, = 200 + H(A - 3)
Sol. 9x2 - 18|x|+5=0 D; = <2(A - 3)
OlxI2 — 15Ixl - 3Ixl + 5 =0 (- x2 = [xI?) When [} =3|, then
3IxI BIxl = 5) - @lxl-5)=0 D=D,=D,=D;=0
1 5 = Infinite many solution
XI=73.3 2 .
when |\ = 3 then D, D,, D; none of them is
=k 2, a0 . o
3’73 7ero so equations are inconsistant
2
= — LA=—=
Product of roots g1 3
9. NTA Ans. (1) 12. NTA Ans. 4)
Sol. e + 2ex —ex — 1 1 ) )
=eX (e + 1) —e>x(eX +4d) + eX Sol. S = tan™ (§)+tanl (7)+tanl (E)-'_
=[(ex + 1) (ex — eX) + eX]
so 1= (e" +1)(e" —eﬂ()eeue_x + ex-eeueixdx _ _1( 2—-1 ) 4 ( 3-2 ) B
.[ .[ S = tan 1+12 + tan 17223 + tan
= (e + e —|e*et " dx+ [e¥et T dx
e f (1) J (o)
C @ 4D 4 C 1+3x4) " A T ox11
g =ex+ 1= g0) =2 S = (tan!12 — tan-! 1) + (tan-! 3 — tan-! 2) +
10. NTA Ans. (4) (tan-!' 4 —tan-13) + ..... + (tan~! (11) — tan-! (10))
Sol. C;—>C;-(C,-C _
3 -G ) S=tan"! 11 —tan-! I =tan™’' -1
1+11
—sin’@® —1-sin’® 0
—cos’0 —1-cos’® 0 1-1 10 5
f(9)= COSG ¢ o _ 2 _2
12 10 -4 M) =T 12 T 6
L 2
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13. NTA Ans. (4) .. x4+l y-3 z _ .
Sol. Letz=x+ .iy (2 —2Re(@) N Line is > =_—2=_—1 =X\ : Let point R is
i;ngthff side=4 D (2) Q0 — 1, <2 + 3, 1)
: Direction ratio of PQ=2A -2, -2A + 1,3 - A)
lz-zl=4 * PQ is L7 to line
2yl =41yl =2 4 =2 2L =2) -2 (2L +1)=13-21)=0
BC =4 C B(2)
(z—2Re(2)) 4h—-44+40-2-3+A1=0
|7-(Z-2Re(z) =4 9.=9=0=1
2xI=4; IxI =2 = Point R is (1, 1, -1)
lzl = x> +y* = Ja14 =22 a;Ll-:l ‘b;2-=1 0_23:_1
14. NTA Ans. (2)
a=1 b=0 c=1
x2 2
Sol. Given ellipse is ?+T:1 =a+b+c=2
17. NTA Ans:(4)
Let point P is (JE cos0, 2sin0)
/2
(PQ)2 =5 cos2 0+ 4 (sin 6 + 2)2 Sol. 1= n lsm dx (1)
(PQ)2 = cos? O + 16 sin 6 + 20 2l TE
(PQ)2 = —sin2 O + 16 sin 6 + 21 Apply King property
= 85 - (Sin 9 - 8)2 /2 /2 sin X
. . . ! e
will be maximum when sin 0 = 1 I= I P dx = [PCE dx ...(2)
= (PQ)% = 85 — 49 = 36 e e
15. NTA Ans. (1) add (D) & ()
/2
Sol, xol2TArIOFI2tlavxty o o o = j dx=m
. 7 -1/2
x+y=14 @) oL
1=~
2 2
(x,) X,
(0)? = 2 - 2 18. NTA Ans. (3)
n n
3
o A+16+100 14441964 x7 43 Sol. a=20r=7:n=11(GP)
- 7 N
460 + x> +y° m_z“ 3_“ 1
16 + 64 = ———— S' = (219) 3 - o
7 —-1
2
560 = 460 + x2 + y2 S'= 311 _ 211 = § _ 211 (Given)
X2 + y2 = 100 (i) oS =3l
Clearly by (i) and (ii), Ix — yl = 2 19. NTA Ans. (1)
2 2
Ans. 1 Sol. X_+Y_:1
16. NTA Ans. (2) 16 9
b_ge [0 VT
Sol. P(1,2,-3) a=db=3ie= Ty
| A and B are foci
|R —PA+PB=2a=2x4=38
Q (a, b, ¢) (image point)

node06\BOBO-BA\Kota\JEE Main\JEE-Main January & September-2020 Booklet\Solution\02-September _JEE (Main) 2020-Solutions



node06\BOBO-BA\Kota\JEE Main\JEE-Main January & September-2020 Booklet\Solution\02-September _JEE (Main) 2020-Solutions

. ALLEN JEE (Main) Examination September-2020
20. NTA Ans. (1) sum = 12
Sol. x2-x-2=0 again
roots are 2 & -1 6x -3y +p =0
6x -3y+9=0
lim \/l—cos(x2 -x=-2)
T ) B-9l_2
35| 5
2
\/2sin2(x_x_2) B-9 =6= B =153
= lim 2 sum = 18
2 (x-2) sum of all values of a and B is = 30
\/Esin((x_z)(x+l)) 23. NTA Ans. (13)
x> (x-2) Sol. T, =2C,(x")*" [_ZJ = 22C x22m-me-2t
3 X
= = =22C x
2 T
21 NTA\FA 11 © BCCe = 1540
) ns. (11) ~r=3or 19
Sol. 4 dice are 'ir.ldependently throw.n. Each die 29m — mr = 2r = 1
has probability to show 3 or 5 is 5 +1
_2.1 X
P=%673 7
= 3, =—¢N
. r m 19 &
q=1- === (not showing 3‘or 5) 3841 39
3 3 r=19, m= = —=13
. . . . 22-19 3
Experiment is performed with 4 dices m= 13
independently. -~ o 24. NTA Ans. (240)
.. Their binomial distribution is
(q + p)* = (@)* + 4C, ¢*p'+ 4C, 2p2 + *C, gp° Sol. S,YL,ABU
+ 4C,p* ABCC type words
.. In one throw of each dice probability of 4
showing 3 or § at least twice is - °C, x °C, x =
= p4 + 4C3 qp3 + 4C2q2p2 :EIEC?;EM se%l;ea;n—‘of \-,I_%
letrs  distinet leters TnECMERt O
33
=31 = 240
. Such experiment performed 27 times 25. NTA Ans. (8)
. so expected out comes = np Sol. x € (-10, 10)
33 X
= Ex27 =11 EE(_S’ 5) — 9 integers
22. NTA Ans. (30) check continuity at x = 0
Sol.  Apply distance between parallel line formula f©0)=0 )
N — —
Ax =2y + o= 0 f(0v)=0 continuous at x = 0
4x -2y + 6 =0 f(O—)'=O' . .
function will be distcontinuous when
o— 6‘ _
2551 55 =14, +3, £2, +1

la-6l=2=a0a=28,4

P o |~

points of discontinuity
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Sol.

Sol.

ALLEN .

SET # 08
PHYSICS 3.
NTA Ans. (1)
Sol.
2V
E MWW D L B
( i
A2 <
S $20
1A=i, i i,=2A
A Ii I i = = AvAvAvAvAv_ > F
o v ¢ A
Let us asssume the potential at A =V, =0
Now at junction C, According to KCL
1A +i;,=2A
i; = 2A
Now Analyse potential along ACDB
va+ 1 +132) -2 =vyg
0+1+2(1)-2=vy
vy = 1 Volt
NTA Ans. (3)
ﬁ—xI A,
Areca=A -
< rd X / Al
N2 2
Before inserting After inserting
slab dielectric slab
g A
Ci = (21 Cf = Cl ar CZ
C. = NAY p KegA, g)A,
bood f d d
4.
Kegwx  gyw(/ —x)
= + Sol.
Cr d d
Ke,wx gw(f—Xx) 2¢g,/lw
Cr=2C, = WX EWEZY) 25
X d d
A4x + L —x =2/

NTA Ans. (3)

Potential of centre = V = 2(%)

_ K(Zq)
R

Ve =

Electric field at centre EB =YE

Let E be electric field produced by each charge
at the centre, then resultant electric field will be

Ec = 0, Since equal electric field vectors are
acting at equal angle so their resultant is equal
to zero.

NTA Ans. (4)

M = pNiA
Here
p. = Relative permeability
N = No. of turns
1 = Current
A = Aea of cross section
M = pNiA = pnfiA
M = pniV = 1000(1000) 0.5 (10-3)
=500 =5 x 102 Am?2
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5. NTA Ans. (2) 8. NTA Ans. 4)
Sol. B = o <ol —v,
2nr oL |;|—>VC
1 >
o= Hot fdr i é —V v
2mr z f, = frequency heard by wall = f =( 5 J
dp peil dr o dr Vs Ve
= —=_—.—
dt  2nr dt f, = frequency heard by driver after reflection
. from wall
Ll v
2n ot fZZ(VS:VCJfIZ(XStVC
I S S
"R 21 Re f_v-ve
6. NTA Ans. (4) fo vitve
Sol. gezg—RQ)Z 2 ﬁ:VS—VC
’h h 44 v +v,
23v, = v,
2gh v =£=E=15m S
L=~ g € 23 23
15 x18 54 km/h
Rert 2h =—5 = m/hr
Now R®" == 9. NTA Ans. (4)
Sol«¢ In adiabatic process
h= R'’ PV7 = constant
m
7. P(—J = constant
p
as mass is constant
P o pr
Sol.
e P, v
5, ¢ L= (&J =(32)" =27 =128
Initially S,L = 2m Pp
S,L=,/2 _,_(3/2)2 10. NTA Ans. (1)
T
5 1 B
SL===25m 7
2 Sol. A
Ax=S,L-S,L=05m T~c
A
SosinceA=1m .. Ax= T L=i+i
2
— Ty T T
So while listener moves away from S,
Then, Ax (= S|L — S,L) increases TT, 1000 9.00
and hence, at Ax = A first maxima will appear. Ter = T, +T, 110 '
Ax =A=S,L-S,L T =
l=d-2=d=3m eff =
*
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11. NTA Ans. (1) 14. NTA Ans. (4)
A i f t t. LUal L25a2
/IS OTTORNON Sol. AtT°C L=L,+L, | | |
, , , (LI + Lz)a Oy
At T + AT Lo =L +L, [ ]
Sol. where L, =L,(1+0a,AT)
(1) (i) L, =L,(l1+0a,AT)

Moment of inertia in case (i) is I; ,
Moment of inertia in case (ii) is I, Lo =L +Ly) (+0a,,AT)
I, = 2MR? = L +L) (1 + 04 AT) =Ly + L, + Lioy AT + LyopAT
= [L; + Ly oy = Lyoy + Lo,

_ Loy 450,
& Li+L,

15. NTA Ans. (2)

1
v Ho%o

= o

=speed = [x]=[L'T "]

Sol. x =
12. NTA Ans. (2) y= %:Sp < "
2uF L hF 7= R—fczé = [z]=[L'T]
60—| |—<v6
q 9, So, X, y, z all have the same dimensions.
Let poténtial of »| 16. NTA Ans. (1)
Sol. & SuF point O v, =0 ;
Sol. Figure of Merit=C = —
60—| S |—<-6 0
6V 6V -3
—c=1% 107 Am?
Now, using junction analysis =C= 7 % m
We can say, q;+q;+q;=0 17. NTA Ans. (4)
2x-6) +4(x=6) + 5(x) =0 4 A_B
SO A € . s w93\
T TR T |1 EIENYL
q; = 16.36 uC -2 &
13. NTA Ans. (2) 1 13
oS = 4+§ Z?

1 5
SD=2-—-=—
h 3 3
Sol. Area of OABS is A,

SRR T Area of 5CD is A,
""""""" Distance = Al + |A,l
After falling through h, the velocity be 1713 1
equal to terminal velocity A, = E{?+1}4=?
2 rzg
N2gh=——=(p,-p) 1 5 S
. A, = —X—X2==
o 27273773
2 r'g (p, —p)? Distance = Al + |A,l
=h=cor"" 5
e _ 253
et 3373
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18. NTA Ans. 4) 20. NTA Ans. 4)
Sol. Energes of given Radiation can have
dm(t i i
Sol. dt( ) —by2 The following relation
Ey—Rays > EX—Rays > Emicrowave > EAM Radiowaves
ky—Rays < 7\‘X—Rays < xmicrowave < 7\‘AM Radiowaves
Ep. = Vd_m According To tres.
(a) Microwave — 103m (iv)
_.dm(t -15m (i
Force on statellile = —v d( ) (b) Gamma Rays — 10-m (i)
t (c) AM Radio waye — 100 m (i)
d) X-R —>A0-10m_(iii
M a = — v (bv?) (d) ays m, (iii)
21. NTA Ans. (2.00)
3 Sol. E, = ¢#K;...(1)
a=a E,= ¢ + K, (2)
M(t)
El — E2 = Kl - K2
M
S0 N,
Now v,
K
Ly
K,
Now from equation (2)
19. NTA Ans. 4) = 4-2.5 = 4K, - K,
Sol. Till input voltage Reaches 4V No zener i§ in 1.5 = 3K,
Breakdown Region So V, = V; Then Now when K. = 0.5eV
V; changes between4V to 6V One Zener with 2 = 1€
4V will Breakdown are P.Dacross This zener Now putting This
will become constant and Remaining Potential Value in equation (2)
will drop. acro 2.5=¢ + 0.5eV
Resistance in series 'with 4V Zener.
Now current in circuit increases Abruptly and
source must have an internal resistance due to
which. Some potential will get drop across the 22. NTA Ans. (40.00 to 41.00)
source also so correct graph between V, and t. 3RT
Sol. V.= ™M

will be
\Z
6V |-

4V

I ,t
We have to Assume some resistance in series
with source.

VNz = VH2

3RTy, [3RTy,
My, My,

573 _ T,
28 2

= Ty, =40.928
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NTA Ans. (20.00)

23.

Sol.

24.

Sol.

25.

Sol.

(M, L)

mo—-»v

Before collision

After collision

[-L,
mvL = o
2
mvL :[M?’L +mL2jco
2
0.1 x 80 x 1 =[0‘9X1 +0.1><12jco

{

I
o =20 rad—

3 1) 4
—+— | 0=—0
10 10 10

ad
sec

NTA Ans. (18.00)

P = constant
u=0
] E=Y
x=0 x=0
P = mav
mgV=P
dt
v t
Ivdv=£jdt
0 m()
vi Pt [21%)
Lo oy —
2 m m
%z EtI/Z
t m
X t
Idx= 2—Pjtl/2dt
0 m 0
. 2 2 _ ’Exgtm _ /&nggm
m 3/2 m 3 2 3

NTA Ans. (5.00)

m1n

S
N =

=u-DA=0105-1D1=0.5
5

min = T _

10
5

Sol.

Sol.

Sol.

Sol.

ALLEN .
CHEMISTRY
NTA Ans. (1)
ope = R
0__E,
5 R
E, =2R
NTA Ans. (2)
H
CH,CHy @O H CH ,CH,
il from
(H,S0,)

l_Hzo

CH_—CH, CH,CH,

©
HSO,
«—
o —HaSO,

NTA Ans. (3)

NTA Ans. (3)
O.V.
O.V.
® 2
Ia/2
oV,
<>
a/2
distance between nearest octahedral
voids(O.V.)

)+ 7
“\\2) "2 T\
NTA Ans. (1)

Its a weak electrolyte hence :

NTA Ans. (3)

Temporary hardness of water is removed by

CH,COOH

clark method and boiling. While permanent
hardness of water is removed by treatment with
sodium carbonate (Na,CO,), calgons method

and ion-exchange method

L 4
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7. NTA Ans. (2) = Shows stronger hydrogen bonding from one
, side —OH—group and another side of —OCH;,
Sol. [R(1)] group shows only dipole-dipole interaction.
3p = Hence correct order of boiling point is:
. 0 < dv) < dD < 1D
8. NTA Ans. (1) 9. NTA Ans. (2)
Sol. OH OH  OH OH
(> 21 0 9 |
o) PN
N
CH N NH OCH Sol. (1) H " @ Il{ !
© 07 : : sp’, 104°5! $p’. 109°28
©) o O ©
1 { 1 \
BP value =202°C =279° =284°C =243°C @
from net N @
H” | H S
| BP oc dipolemoment () | (3) (4) H/ \H
Alter Sp3, 107° 900
Increasing order of boiling point is : 10. NTA Ans. (2)
OH
CH,
L @ Sol. (1) Not show GI
CH, Cl
= Shows hydrogen bonding from —O-H group /H
only (2) C Show GI
OH Nal
CH,
H
II. 7
3) C\ Not show GI
Cl
NO, H,C
= Shows strongest hydrogen bonding from /H
both sides of ~OH group as well as -NO, group. “) C Show GI
OH Nal
H,C
11. NTA Ans. (1)
1.
Sol. is an addition polymer
NH,
= Shows stronger hydrogen from both side of Buta-1, 3-diene + Acrylonitrile
—OH group as well as —NH, group.
CH,=CH-CH=CH, CH,=CH-C=N
OH
Iv. Na
[BuNa-N]
OCH,
*
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12.

Sol.

13.

Sol.

14.

Sol.

15.

Sol.

16.

Sol.

ALLEN .

NTA Ans. (1)

H,C
Acetylatlon \©
CH,- ﬁ<) IC CH,

Me

| NH-C-CH,
o\ O I

(Bromination)| Br,/FeCl

3

-ACOH

NTA Ans. (1)

N
! 1o
n @
hydrogen peroxide, in the pure state, is non-
planar and almost colourless (very pale blue)
liquid.
NTA Ans. (4)

"Boron" and "Silicon" of very‘high purity can
be obtained through :-

zone refining method only.
While other methods are used for other metals/

elements i.e.

(i) Vapour phase refining
(ii) electrolytic refining
(iii) liquation etc.

NTA Ans. (2)

NaCl(s)&) NaCl(aq)
H=+788 AH =?
4 =788 + AH
AH = —784 kJ

NTA Ans. (4)

NH, +3Cl, —>NCl, +3HCI

excess

17.

Sol.

18.

Sol.

19.

Sol.

20.

Sol.

NTA Ans. (3)

Correct order of size for isoelectronic species.
AP+ < MgZ* < Nat < F-< O < N3-

NTA Ans. (4)

(A) trans-[Co(en),Cl,]*

= (A) is trans{form and shows plane of
symmetry which is optically inactive (not
optically active)

(B) cis-[Co(en),Cl,]*

Cl
/N'qui -- / Cl
en /Co\
\NHZ ------------ NH,
N, )
~ en
= (B) is cis form and does not shows plane of
symmetry, hence it is optically active.
NTA Ans. (3)
X
m T,
%: K.P.l Tz (Tz > T1)
p

NTA Ans. (1)

CH;-CH=CH-CH-CH,

CH
From 3
HBr |H’

N

&)
CH,~CH-CH-CH-CH,
H CH,

Bre

\

CH3—(I?H—CH2—(I3H—CH3
Br CH,

Addition of HBr according to M.R.
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21. NTA Ans. (9) MATHEMATICS
CH,OH 1. NTA Ans. (2)
Sol. g *
£ Sol. x+y+3z=0 ... @)
OH Z x+3y+kz=0 ... (i1)
H OH
3X+y+3z2=0 ... (ii1)
[a-D-Glucose] [B-D-Fructose]
Total no. of chiral carbon in sucrose = 9 b 32
22. NTA Ans. (-13540.00 to —13537.00) ; ? 1; =0
Sol. AG° = AH° — TAS®
= (AU°® + An,RT) — TAS® =>9+3+3k2-27-k2-3=0
=kz2=9
- |20 n1 B co0n) - B a0 i S
1000 1000 G -(Gi)=-2x=0=>x=0
= —13.537572 kJ Now from (i) => y + 3z =0
= —13537.57 Joule
23. NTA Ans. (16) s
X + Y = 27
_ y
Sol. t=0 1 1.5 0.5 : x+; 4
Ateq. 075 125 1
2. NTA Ans. (1)
1> 16
(. T 3 SZE Sol. <7x2-3x-2=0
7X7
4 4 3
24. NTA Ans. (50.00) a+p=:
Sol. K,Cr,0, + FeC,0, — Cr*3 + Fe*? + CO,
- - -2
n==6 n=3 af = —
0.02x6xV(mL)'_0.288 <3
1000 144 o« B _ a+P-apla+tP)
) Q2 T 1_~2_R2 22
— V=350mL I-a~ 1-B I-o”—B +aB
25. NTA Ans. (00) 3 2(3
Sol. Magnetic moment (in B.M.) of [Ru(H,0)4]** 7+7[7j 27
would be; while cons1der'1ng that A, > P, = 1_(“+B)2 +20~B+0€232 = B
Ruyy, ; [Kr]4d75s! (in ground state)
= In RuZ* = 4d° = (t,2)%eg)? 3. NTA Ans. (4)
T ] (e Sol. 460 = logx - (2 + 3 + 4 + ... + 20 + 21)
N
6 6 21x22
4d (,g) = 460 = log, X - ( 5 —1)
= Here number of unpaired electrons in
Ru?* = (t,2) (eg)? = 0 and Hence = 460 = 230 - log;x
um — n(n+2)B.M. — = lOg7X =2 => X = 49




_L
T
a(r® -1) 1
-1 26
6. NTA Ans. (3)
) 30 30
Sol. (—_1“_\/5} =(2—®J

1-i1 1-i

Sso = (330 1)

230 . 0)30
30
((1-1)?)
23() 1
(1+1%-2i)"
230
= _215 .i15

= 215
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4. NTA Ans. (4) 7. NTA Ans. (2)
(Ve ) 1+x* -1
Sol. limx(e 1) Sol. Let f = tan-! (L
0 J1+x* +xt -1 X
Put x =tan 6 = 0 = tan! x
o Al+x*+x* =1 0
© im——————— (7 from) secO—1
x—0 X 0 f = tan-!
tan 0
lim (I+x*+x")-1 | 0 0
—COS
DO x(WI+xE+xt +1 f = tan! ( , ) =73
sin© 2
2
lim x(+x7) =0 ‘e tan™' x - daf 1 i
=0 (15 +x* +1) T2 dx ~ 2(1+x%)
[ 1+x2+x4—1] 2X\/ﬁ
. Xx\e X -1 Let g = tan™! J—————
So hrr& —— (6 from) 1-2x
I+x7+x7 1 Put x =sin 6 = 6 = sin-! x
e$ _1 Y 2sin6cos0O
lim -1 &=\ osn’ e
O+ +xt -1
X g = tan:! (tan 20) = 20
— in—1
5.  NTA Ans. (2) SRl sy X
Sol. Let first term = a > 0 dg _ 2 (ii)
Common ratio =1 > 0 dx 1-x?
ar + ar2 + ar¥ = 3 (i) df 1 1—x2
ar> + ar® + ar’ = 243 ....(ii) dg.~ 2(1+x%) )
r4(ar + ar? + ar®) = 243
_ _ p[dE 5
r‘3) =243 =>r=3asr>0 atx= = (dg) 1 = —
2 x= 10
from (1)
3a + 9a + 27a = 3 8. NTA Ans. (1)
Sol. (x-1)[x]<y=<2+x,

Draw y = 24/x :>y2=4x

0 ,0<x<1
y=x-1D[x]=49x-1,1<x<2
2, x=2
y:2\/;
2,2)
A A2
0 1 2

2
1
A= {2& dx—— 11

2T 1 82 1
A =2 —— =
0

32

(372) 2
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9. NTA Ans. (2) 12. NTA Ans. (2)
Sol.  Let chord Sol. a+x=b+y=c+z+1
AB =7
~* AAOM is right angled triangle X aty x+a
A bty y+b Cy— Cy— C,
r + +
" OMZT = perpendicular distance of line £oery Ee
X a+y a
AB from (0,0)
bty C, - C, - G
w3 ‘i‘ 2 oty
2 T s
X y a
b
rz=2 2x—y+3=0 Y R; 5 R; -R;, R, > R, - Ry
5 Z 'y ¢
10. NTA Ans. (1)
XUy a
Sol. f(x) = (3x2 + ax — 2 — a)ex
y=x 0 b-a
f(x) = (3x2 + ax — 2 — a)ex + ex (6x + a)
z—x 0 c-a
=ex(3x2 + x(6 + a) - 2)
f(x)=0atx =1 = (Ply - x) (c=a) = (b -a) (z-x)]
=>3+6G+a)-2=0 =(ypla=b)(c-a+@-b)(a-—c-1)]
a=-7 =(Pl@-b)(c-a)+@-b) @-c)+b-a)
= eX 2 _x —
f'(x) = ex(3x X —2) ——y(b—2) = y(a - b)
=ex(x-1) (3x +2)
13.¢ NTA Ans. 4)
- 4
-2/3 1 cosO do
. ) 4. Sol. _[ : 2
x =1 is point of local minima 5+7sin6—2cos" 0
-2 . . .
X = 3 is pointiof local maxima J. cos0 do sinf=t
i in2 cos0dO =dt
11. NTA Ans. (2) 3+7sin6+2sin" 0
Sol. Mean =5
7 b J- dt J‘ dt
3+5+5+a+ _ 2047013 Qu+D)(t+3)
a+b=10 we(i)
- 1]( 2 —L)dt
5I\2t+1 t+3
Sd. =2 = =lln2t+l+C
5 [t+3
(3-5)2 + (5-5)2 + (7-5)* + (a-5)2 + (b-5)2 = 20
=>4+0+4+@-52+bB-52=20 lln2sin6+1+C
a2 + b2 — 10(a + b) + 50 = 12 T 5 |sin6+3
(a+ b)2—2ab - 100 + 50 = 12
ab =19 ....(ii) 1 _ 2sin6+1
Equation is x2 — 10x + 19 =0 A= 5 and B(®) = sin@+3
L g
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14. NTA Ans. (2) 17. NTA Ans. (1)
Sol. y = mx + c is tangent to y
Sol. cos x i + 2y sin X = sin 2x
x2 y2
@_6_4:1 and x2 + y2 = 36 dy  2sinx L
dx * CcOSX y=s<osmx
c2=100m2-641c2=36 (1 + m?)
= 100 m2 — 64 = 36 + 36m? IE < of e
100 10 = ez In sec x — Secz X
2= — - =+
o 64 o 8 y - sec2 x = I2sinx-secz xdx
2 36(1+ 100) 36x164 y secz2 x = 2 Itanx sec x dx
C = - -
64 64 y sec? x = 2 secX * ¢
4c? = 369 P
15. NTA Ans. 4) Atx =7,y =0
Sol. A B C T
=>0=2sc - +C=>C=+H4
5
1 2 2 |ysec2x=ZSecx—4|
2 1 2 .
2 2 1 Put x = 2
1 1 3
1 3 1 yR2=2y2- 4
3 1 1 y=.J2-2
Total number of selection SRS Ans. (2)
= (5C, 5C, 5C,)-3 + (5C, 5C{5C5):3 Sol. x¥ev +2y+1 =3
=5-10-10-3+5-5-10-3 d.w.r. to X
= 2250 ) X 2y
16. NTA Ans. (4) xtery +erdxi+ o fhrr =0
x+1 y-2 z—1 at (1, 0)
Sol. L, = = = Yp+4+yp=
2 -1 1 = yp=-2
42 ‘1 241 Tangent at P(1, 0) is
L= YT 8 y-0=-2(x-1
o 5-a 1 2X + y = 2
Point A(-1, 2, 1) B(=2, -1, -1) (=2, 6) lies on it
.+ L, and L, are coplanar 19. NTA Ans. (3)
Sol.
2 -1 1
a 5-a 1|=0
= p— p—> |(p>@—>p)—>
1 3 2 P|d|9—>>P pvq
(@—p) pvq |(p—>(pva))
o = -4 T|T| T T T | T T
T|F T T T T T
LZEX+2 =y+1=z+1 FlT F T T T T
—4 9 ! FIF| T T F | T T
Check options (2, —-10, -2) lies on L,
¢ ¢
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20. NTA Ans. (1) 23. NTA Ans. (120.00)
Sol. (1+x+x2+x3)°=((1 1+ x2 ¥
Sol. L = sin? (1) — sin2 (E) ( : (( rxlex ))
16 8 = (1 +x)0 (1 +x2)6
6 6
( sin2 0 = 1—00829) B Z6Crxr 6Ct 2t
2 r=0 r=0
— _ 6 6
L= (1 cos(n/8))_(l cos(n/4)) _ Z Z6Cr6ct 42t
2 2 r=0 t=0
1 { (n) [nﬂ For coefficient of x4 => r + 2t = 4
L = —|cos| —|—cos| —
2 4 8 r|t
1 1 (7‘[) 02
L= —2\/5 ) cos 2 217
p p 410
M =cos? | — | —sin? | =
16 8 Coefficient of x4
1+cos(n/8) 1—cos(m/4) = 6C, 6C, + ¢C, ¢C, + 6C, ¢C,,
| ) 24. NTA Ans. (0.50)
T = 5@
M:—cos(—)+— Sol.{ 'y = x2—3x +2
2 8 2V2 At x-axis y = 0 =x2 - 3x + 2
21. NTA Ans. (11.00) x=1,2
! d
Sol. PH) = ~ A
2 dx X 3
P(ﬁ):l A(1,70) B(2, 0)
2 d d
. . y _ y _
Let total 'n' bomb are required to destroy the — =-land | =1
dX x=1 dX x=2
target
1Y 1 99 # = ﬂ—lSAlOl' it
l_nCn(Ej_ncl(Ej ZE X+y—a:>dx—— o A(1, 0) lies on i
>1+0=a=
1 n 99
-0 -5 2000 dy
272" 100 #x—-y=b= ——=1 So B(2, 0) lies on it
dx
L . n+1
100 ~ 2° 2-0=b=|pb=2
N heck fi 1 f a
ow check for value of n E=0-50
-n=ll
22. NTA Ans. (19.00) ;51 ETA Ans. (f6L0 o Co
Sol. C={f:A —> B|2 e f(A) and f is not one-one} ol. Projection of b on g = projection of ¢ on 3

Case-1 : Iff(x) =2 V x € A then number
of function =1

Case-II : If f(x) = 2 for exactly two elements
then total number of many-one
function = 3C, 3C; =9

Case-III : If f(x) = 2 for exactly one element
then total number of many-one
functions = 3C, 3C,; =9

Total = 19

o)

c-

op!
&)

= b-2a

=c-a

=

al

al

o
ol
Il
S

© b is perpendicular to ¢ = b
Let li+b-cl=k
Square both sides

k2= a’+b>+¢>+2d-b-23-¢-2b-¢




Sol.

Sol.

JEE (Main) Examination September-2020 ALLEN .
SET # 09
PHYSICS 3. NTA Ans. 3)
NTA Ans. (1)
Vi Ql A
T T
pvlanet X,
4
Vinax < >
0
By angular momentum conservation Sol. b < 0 90-6 0 Q
T'minVmax = I'maxVmin (1) : 0 % B
E
Given V,, = Yoo Exa v
6
from equation (i) E, = electric field due to Q;
rmm ijn _ 1 — kQZ
rmax - dex - 6 Xg
NTA Ans. (1) kQ,
E1 :—2
X1
——MWWW—— :
1 From diagram
E, x
tan@=—==—"L
Vin o IO]JF V(J(t) 1 X,
kQ, _ X
) X5 X k?‘ X2
X
_t
V()(t)z\/in(l_e RC] Q,x; _Xx
Qx; X,
at t = Sps
QD _x
5x10°°
Vv, (t) = 5[1 _e 10°x10x10° ] QX
Q_x
=5( -e05 =2V Q x
Now V., = 0 means discharging Ans. (3)
4. NTA Ans. (2)
v, ( t) _ 2e_é =905 Sol. Least count of screw gauge
=121V - Pitch
Now for next 5 s no. of division on circular scale
_t 0.5 s
V, (t)=5-3.79¢ *¢ =g mm=1x10"m
after 5 us again =10 ym
V() = 2.79 Volt = 3V Zero error in positive
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5. NTA Ans. (1) tan® = p
Sol. An elastic wire can be treated as a spring with
tanf = —
(YA 3
l
T=2m, |~
k
o fYA
2n 2Tc
Ans. (1)
6. NTA Ans. (2)
h= R =0.2m
5
*. correct option is (4)
8. NTAAns. (1)
Sol. Sol.« R=0.1'm
2% 25 0105 rads
=T 60 T rad/sec
. e : : a=w’R
In uniform magnetic field particle moves in,a
. . . . = (0.105 (0.1)
circular path, if the radius of the circular path £0.0011
is 'd', particle will not hit the screen. — 1.1 x 10-3
mv Average acceleration is of the order of 10-3
d Zq? ". correct option is (1)
’ 9. NTA Ans. 4
_qByd Sol. For (A)
m Xp
*. correct option i8 (2) o . .
7. NTA Ans. (4) PR A
d
Xp —Xg = (d +2.5) - (d-2.5)=5m
2n 2n
Sol. Ad due to path difference = —(Ax)==—(5)
A 20
_r
f 2
QL At A, Q is ahead of P by path, as wave emitted
6\%%6\ by Q reaches before wave emitted by P.
0 Total phase difference at A
i
For balancing mgsind = f :E_E (due to P being ahead of Q by 90°)
mgsinf = pmgcoso =0
*



10.

Sol.

11.

Sol.

JEE (Main) Examination September-2020 ALLEN .
I, =1, +1, + 2,1, \/I, cos A} V=6x10°1
L s B .
=I+I+2\/f\/icos(0) E=300j V/cm =3 x 10* V/m
=41 qE+qVxB=0
For C E=VB
Xg—Xp=5m .
- B=E=3X106=5x10'3T
A¢ due to path difference =7(AX) v 6x10
12. NTA Ans. (1)
2 I
:_”(5)=E \
20 2
Total phase diff tC—E+E_TC
otal phase difference at C = —+- -
Lo =1, +1, 42T, T, cos(A9) Sol.
=I+I+2\/f\/icos(n) =0
v
For B
Xp — Xg = 0,
i Area = TR/ =nR(\/H2 +R2)
A(I):E (Due to P being ahead of Q by.90°)
dh
- Area of element dA = 2nrd/ = =2mr 5
IB=I+I+2ﬁﬁcosE =21 cos
Iyl Ie=41:21:0 f element dm M__,2md
I Io=41:21: mass of elemen =
B ARH? +R?  cosf
". correct option is (4) . 2Mh tan 6dh
NTA Ans. (4) m = RV < R: cos6 (here r = h tan0)
_h_ b
P 2m(KE h*tan’0( 2m htan0
(KE) 1= [(dm) = — dh
cos0 R JRZ+H?
A OCL:)}, —L
Vm Vm _2M  tan’0
m, .. >mp,>m, cosOR /R? + H2
DA <Ap <A,
e @ Th3dh MR’H*
. correct option is = N e
NTA Ans. (1) 0 2RH’VR” + H cosO
E y _ MR’HVR? +
2 2
. 2JR® +H? xH
—° v z MR
2

B must be in +z axis.
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13. NTA Ans. (2)

1 [L 1 [80x107

SOl. Q:— —_— = X—_6

R\ C 100\/2x10
=ﬁ\/40x103

_ 200

~ 100
14. NTA Ans. 3)
—A E

Sol. U=—+
Y FORE

_dv__
dr
_6A_12B

7 13

F= (A(—6r'7))+B(—12r'13)

0

2B)"° A B
Ulr=|22| |=- +
A 2B/A  4B?/A>

-A7 AT A7
= 4+ —=
2B 4B 4B
15. NTA Ans. (2)

,
,
d ,'
4 d
’ 3
’ a
’ d
l' 4
4 ,
’ o’
" d 0’
R
k4 d
4 ’
’ 2
’ a
o4 4
k4 d
l' K4
d 'l' 0‘
’ G l'
Ca l‘
, s
,
Sol. m g
N2 S om
R4 4
’ "
Y
R
.

I=m(0)’ +m{%}2 <2+ m(v2¢)

2
_2mE o m =3me?

Angular momentum L = Io
= 3m/2®

16.

17.

Sol.

Sol.

NTA Ans. (2)

ILi+ H—2(}He)

Am = [mLi +mH]—2[MHe]

Energy released in 1 reaction = Amc?2.
In use of 7.016 u Li energy is Amc?2

2

Amc

In use of 1gm Li energy is
Li

2
Amc

In use of 20 gm energy is = x20gm

Li

[(7.016+1.0079)2x4.0026 u x ¢
7.016x1.6x10:>* gm

x 20gm

0.0187x1.6x107" x10°
7.016x1.6x107* gm

= 0.05 x 1014 J

= 1.4 x 10+ kwh
[1J= 2.778% 107 kwh]
Ans. (2)

NTA Ans. (3)

2 20gmj Joule

w

] 11
Alg o 0 0 o| |o.
BEER 161 |
0 0 ‘
ylp 11 161 11
y=A+B
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18. NTA Ans. 4)
Sol. Total degree of freedom =3 +2 =5

_ nfRT _ 5RT

U =
2 2

G 2 2 7
=>—=1+— 5L
Y C R :>1+5:>

v

19. NTA Ans. (1,4)

Sol. Object L

TTTTTTTTR AT

f=0.5m Mirror

Object is at 2f. So image will also be at 2f.

).

Image of I; will be 1m behind mirror.
re. =1,

Now I, will be object for lens.
“u=-3m

f=+0.5m

1 1

= —
+0.5 -3
3
V= g =0.6m
So total distance from mirror =.2 + 0.6
= 2.6 m and real image

Ans. (3)
20. NTA Ans. 4)

‘\
{ ]

Sol. \Q
v

\'%
sound
fobserved = fO
Vg — V€OSO

initially 6 will be less = cos® more
w

(0]

bserved MOTE, then it will decrease.

21. NTA Ans. (33.00)

Sol.  e—I——A ——WW——

dt
Vp-5-30+2x1=VQ
Vp — Vg =33 volt
22. NTA Ans. (120.00)

V(J
0 2m
Sol. 65—
0 Vy/2
VO

Momentum conservation along x

2mv, cos0 = Zm%

cosezl
2

0 =60
Angle is 26 = 120
Ans. 120.00

23. NTA Ans. (275.00)
Allen Ans. (194.00)

Sol. I=¢,E2 C

E2=I

rms

€o

315 1

ne, C

_4><315>< 1
4rne, 3x10°

_ 4x315x9x10’
3x10°

E25=4x315x30

rms

Erms = 2\]315X30

= 194.42
Ans. 194.00
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CHEMISTRY
24. NTA Ans. (1050.00)
1. NTA Ans. (2)
M__ M
Sol. P= V 4 (DY Sol. d-block elements are considered as transition
37{2) elements except Zn, Cd, Hg.
6 Here Sc(Z = 21), Mn (Z = 25), Mo (Z = 42),
p=—M D’ Hf(Z = 72) are transition elements.
i
taking log 2.  NTA Ans. (2)
6 Sol. For lanthanoids +3, oxidation state is common
mp=/In| — |+ (oM -3/mD L _—
T but Ce, Pr, Dy,Tb exhibit higher oxidation state
. . (+4) also.
Differentiates
Eu does not show (+4) higher oxidation state
dp dM _d(D) o
—=0+—-3—+ due to, stable 4f75d° configuration.
p M D
4 0 6s2
for maximum error eabu — (el 417 5dT 65
Eut2 — [Xe] 4f7 5d°
100x 22 =M 1004292 . 100
p M D 3. NTA Ans. (2)
=6+3x1.5
Sol.« Bronze = Cu(88 — 96%) + Sn(4 — 12%)
=10.5 %
Brass = Cu(70%) + Zn(30%)
1050
= % so x = 1050.00
100 German silver = Cu(50%) + Zn(30%)
25. NTA Ans. (5.00) + Ni(20%)
Sol. PV =nRT Wrought iron is the purest form of iron. It is
P;V; =R 250 manufactured by cast iron.
P, (zvl)z%nszooo 4. NTA Ans. (2)
Divide Sol. 1. Liquid nitrogen is used in cryosurgery.
P 4%250 2. Dinitrogen can be used as an inert diluent
1
2P 5%2000 for reactive chemicals because due to high
2
bond energy (N = N), it is very less reactive
P 1 in nature.
P, 5 .
3. At 25°C (room temperature), dinitrogen
does not react with dioxygen.
R
P 4. N, is diamagnetic in nature due to absence
Ans. 5.00 of unparied e- in its M.O. configuration.
*

4
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5. NTA Ans. (4) 8. NTA Ans. (3)
n, moles —3» 1% component (Molecular weight) = m, Sol. ASSCI‘tiOH(A).
Sol. n, moles —» 2™ component (Molecular weight) = m, nCH.=CH TiCl, + Al(Et), _(CHTCHZBF
X, — mole fraction of component(2) (Ethene) Zeiglar Natta POlythené
. Catalyst (High density)
C, — molarity of component(2)
Let total moles of two components=1 (333K to 343K) / 6 — 7 atm
Moles of component - (2) = X, .. High density polythene is formed which is
Moles of component - (1) = (1 - X,) used to make buckets and dustbins.
Mass of component - (2) = x, M, Reason :(R) High density polythene are closely
Mass of component - (1) = (1-x,)M, packed and are chemically inert.
Total mass = (x,M, + (1 — x)M) gm Option(3) Both (A) and (R) are correct and (R)
_(x,M, +(1-x,)M, is correct explanation of (A).
Total volume = ( - ml 9. NTA Ans. (2)
Molarity (C,) Sol. 1. [I\.II(CO)4]
Ni — [Ar] 3d8 4s2
_ Molesof comp.onel?t(Z) %1000 duetorpresence of strong field ligand back
Volume of solution (in ml) pairing of electrons will take place, so
X, Ni=> [Ar] 3d104s0 [ [0 [0 ]1]1|3a
= x1000
XM, +(1-x,)M, Hybridisation = sp3, tetrahedral
d Number 6f unpaired e- = 0
1000.d.x, , EI\Z‘I‘I‘];"* F]‘;n N
= . )%
2T M, +x,(M, -M,) 4
6. NTA Ans. (1) Mn*2 > [Ar] 3d54s0 [ { [T [1 [1]1 |3d
CH, Since Br~ is weak field ligand, so
Sol. CHCH-CH—CH, (1) KOtBuw/A hybridisation = sp3, tetrahedral
(I? (ii) O3/H30, number of unpaired e~ = 5
O CHs Uy = +/n(n+2) =+/35BM =5.91BM
© 06 3. [NiCl,]?-
CH,4 OK/A bulky base Ni+2 — [Ar] 3d3 4s0
S CHf CH-CH—CH; ——— : :
0 (Attack from less hindered side) _ ! '
: nlinnn}
O—ﬁ—CH3 3d E4s 4p
0 sp’ hybridisation
Hj

Sol.

CH;CH—CH=CH, + CH;SO;H
(Hoffmann alkene)

03/H,0, (Oxidative ozonolysis)

0
I
CH3—(|:H—C—0H + H—ﬁ—OH
CH;
NTA Ans. (3)

Kraft temperature is temperature above which
formation of micelles takes place.

No. of unparied electron = 2

B = /8 BM=2.83BM
4. [Ni(CN),]*
Ni*2 — [Ar] 3d® 4s0
CN'  is strong field ligand so rearrangement
of electrons takes place here.

A

REIEEE

3d : 4s 4p

¥
dsp” hybridisation
number of unpaired electron = 0
My =0
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10. NTA Ans. (3) 14. NTA Ans. (2)
2 - ' HYH,0 0
/\i\ 03Zn/H,0 _ CHy+~C—H HH
<:> C — > -
Kuchrov s (0)
=C reactlon
Addtion of (A) (B) (C)
(+M) H,O0 according
to M.K. rule through
NCC formation.
(B) CHy=C—H gives positive iodoform and tollens
test
@CH=C@OCH3 (enol)
OH (©)
(+M)
(0)

Does not give positive lodoform test

®

OH
anhy.ZnCl e
l LiAIHy conc. HCl2 ;Furjbldlty within
11. NTA Ans. 4) (Tucas reagent) ~ ™
Sol. For reaction )
Fe,N(s) + %Hz(g) ——2Fe(s) + NH,(g) 15. NTA Ans. (1)
3 1 N(CH;), N(CH;), NH(CH;) NH(CH;3)
Ang = |1-=|=——=
2 2
K, = Kc(RT)-12 CN
= 12 -
Ke = Kp(RT) OCH; (+M) I
12. NTA Ans. 4) I I I v
Sol. (1) HCl — Strong acid
(2) NaOH — Strong acid _ 1
Basic strength a K, a p?
(3) CH,;COONa — Salt of strong base and weak °
acid
(4) NaCl — Salt of strong acid and strong base BS. o+M. +H +1a
o -M,-H,-1
pH order (B) > (C) > (D) > (A)
POH order (A) > (D) > (C) > (B) B.S. order = [ > I > IV > III
13. NTA Ans. 3)
pK, order = III > IV > I > 1
Sol. F ion conentration up to 1 ppm in drinking
water 18 safe for teeth, but F ion concentration 16. NTA Ans. (1)
above 2 ppm is harmfull for teeth and above | goI. Due to high hydration energy of BeSO, and
10 ppm is harmfull for bones. MgSO,, their solubility in water will be high.
4



17.

18.

Sol.

JEE (Main) Examination September-2020 ALLEN .
NTA Ans. (2) 19. NTA Ans. (3)
Sol. Rate law R = K [conc.]? [n — order]
2HBr log(Rate) = log K + n log [conc.]
For log(rate) v/s log [conc.] graph
[Slope = n]
CHZ As slope increases order (n) increases
“Orderd>b>a>C
.. Elel hil k
cectioptfiestiacs 20. NTA Ans. 3)
at more electron rich position
(H" is electrophile) Sol. .. Condition of G.I
N — P  P#g
2Br b/C C\q 2p GLED)
CH;
. P
e X
Option (2) ) 7
B 2-methylpent-2-ene
NO,
*. According to electrophile addition reaction H
NTA Ans. (3) 2) /\/\( G.L(x)
. _ H
Ti=298 KK, =10 4-methyl pent-1-ene
T, =373 K; K, =100
For AH calculation : H
= G.I)  Different group at
K 1 1 3) each terminal
log| == |= AH (1% H
K, 2303R\ T, T,
4-methylpent-2-ene
100 AH 1 1
lo || s 4 H GIL(x)
g( 10 ) 8.314 (298 373) @ /\)\(
2303x| ———
1 H
AH = 28.4 KJ /mole 2-methylpent-1-ene
21. NTA Ans. (50.00)
0 0 .
for (AG,) and (AG;) \ealculation. Sol. .. % of Br in compound is

AG) = -2.303RT log K

8.314
AG? = -2.303 x x298x1og10
Gy 1000 g
= -5.71 kJ/mole
. 8.314
AGY = -2.303 x x373x10g100

1000
= -14.29 kJ/mole

mass of organic compound = 1.6 gm

mass of AgBr = 1.88 gm

Molecular mass of AgBr = 188 gmol-!

188 gm of AgBr contains 80 gm of bromine
1.88 gm of AgBr will contain

&x 1.88 =0.8gm bromine
188

0.8
% of bromine = Rx 100 =50%
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22. NTA Ans. (5.00) MATHEMATICS
1. NTA Ans. (1)
(ATb )complex . .
Sol. ————= Sol. Let foot of perpendicular is (h,k)
(ATb)CaCJ2
ixK,x0.1 h
3xK, x0.05 /‘ (&
Asof CaCl, ;1=3 00l (2.0 >
". 1 for complex = 3
= As co-ordination number is 6, and for
complex i = 3
[Cr(NH;)5 Cl1] Cl, is structure
x=35 x’ N y’ ~1 (i
23. NTA Ans. (750.00) g T Gew
Sol. As in both baloon amount of gas taken and
. f 2 1
temperature is same. 2 L e=,1-==—
- PV, = P,V, can be applied a2, b=y2; 472
-3 i 3 i 3
48x 107 x 3 TC(3) = P2 X 3 TC(12) . Focus (ae,O) Z(\/E,O)
48 x 103 x 33 = P, x(3° x4°
2 X3 x4 Equation of tangent
48 3
—x10"bar =P,
64 ? y=mx +ya m’ +b’
48 j »
—x1000 |x10"bar=P.
(64 ’ y=mx ++/4m” +2
24. NTA Ans. (3.00)
Passes throguh (h.k)
Sol. Structure of perchloric acid (HCIO,)
(k — mh)2 =4m?2 + 2 (D)
Il
H—O—({\1=O line perpendicular to tangent will have slope
0 1
Hence number of \Cl = O bonds inperchloric m
acid is 3.00.
25. NTA Ans. (11.00) 1
\ y — 0=—— (X —\/5)
Sol. CI- + 60H- — ClO; '+ 3H,0 + 6e- m
1xt n
. ot i -
Equivalent of KCIO; = 96500 (100) my = x+2
where (n = 60%) (h + mk)2 =2 (2)
10 g 2xt 60 Add equaiton (1) and (2)
122 96500 1000
For [KCIO; — CI-; nf = 6] k2(1 + m?) + h%(1 + m?) = 4(1 + m?)
3 10><96500><100><6SeC h2+k2=4
122x2x60 x2 + y2 = 4 (Auxilary circle)
(10><96500><100><6) 1
t= X r
122x2 %60 3600 (—1,\/5) lies on the locus.
t=11hr
*
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2.

Sol.

Sol.

4.

Sol.

ALLEN .

NTA Ans. (2)

Family1||Family 2| |Family 3
3 3 4

3!x3!x4!

Interval Arrangment of families members

= 3!

Arrangment of 3 Families

so option(2) is correct.
NTA Ans. (Bonus)

(1)’
I tcos(tz)dt
li : —
xol (x —l)sin(x —1) (OJ
Apply L Hopital Rule

2(x~1).(x~1) cos(x - 1)' —0(9)

0

ol (x—1).cos(x—1)+sin(x—1)

2(x —1)3 .cos(x —1)4

(X_l){cos(x—l)+sm(x_l)}

=1lim

(x-1)

=lirrll : ’
{cos(x—1)+81?(xz))}
X —
2 4
_lim 2(x—1) cos.(x—l)
x>l s1n(x—1)
COS(X_1)+W
on taking limit
0
1+1

NTA Ans. (1)

{ (149 }
{1 100C 8+100C 82+ +100C1008100}

8
1+8m}
8

S.

Sol.

Sol.

NTA Ans. (4)
For infinite many solutions

> W =
Il
(e}

1 1
Now D=1 2
1 3

1L.2Ah-9)-1(A-3)+1.3-2)=0
SA=5

2 11
Now D, =|5 2 3|=0

p 35

210 -9) — 1(25 = 3p) + 1L(15-2u) =0
p=2_

NTA Ans. (4)

IxI + lyh< T

2y2 > IxI

For point of intersection

Xx+y=1=>x=1-y
2 X 2
:—:>2 =X

y 5 y

2y2=1-y=>2y2+y-1=0
Qy-D(y+ D=0
1

y=5 or—1

1 1
Now Area of AOAB =E><1><1=E
A f R R, l l><l—l
rea of Region 25X 57%

Jxdx =

Area of Region R, =

o'—.w\'—-

T
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Sol.

Sol.

Sol.

Now area of shaded region in first quadrant
= Area of AOAB - R, - R,

HEE

| INEANE
So required area %) 6

so option (4) is correct.
NTA Ans. (3)

Out of 11 consecutive natural numbers either
6 even and 5 odd numbers or 5 even and 6
odd numbers

when 3 numbers are selected at random then
total cases = 11C;

Since these 3 numbers are in A.P. Let no's are
a,b,c

2b = even number

even + evenJ

are= (odd + odd

so favourable cases = °C, + 5C,
=15+10=25

2 2
P(3 numbers are in A.P. = “—5 = —5 = i )
Gy 165 33

NTA Ans. (2)

2
n n

2.(x; =a) Z(Xi ~a)

SD = | _ | d=t
n n

_ E_(EJZ

- n n

(Given X(x, —a)=n D (x,-a) =na}
=+a-1

NTA Ans. (1)
y2=4(x+ 1)

1
equation of tangent y = m(x + 1) +—
m

10.

Sol.

11.

Sol.

1
y=mx+m +—
m

y2=8(x +2)

. \ 2
equation of tangent y =m (x+2)+;

y=m'x+2[m'+i'j
m

since lines intersect at right angles

. mm' = -1
1
Nowy=mx+m+ =— ..(1)
m
: [ . lj
y=m'X+2/m'+—
m
y=—ix+2(—i—mj
m m
y=—ix—2[m+ij . (2)
m m

From equation (1) and (2)

1 1 [ 1j
mx+m+ —=—x—-2| m+—

m m m
[m +ijx+3£m +ij=0

m m
“x+3=0

NTA Ans. (3)

Negation of ¢v(~pAq)
pv(~pArq) = (pv~p)A(pva)
=(T)~(pva)

=(pva)

now negation of (pvq) is
~(pva)=~pr~q

NTA Ans. (2)
f&x+y)=fx). f(y)

0

Zf(x)=2 where x,y € N

x=1




12.

Sol.

JEE (Main) Examination September-2020 ALLEN .
f() + f2) + f(3) +.... 0 =2 ...(1) (Given) ~ 11 -1l
Now for f2)putx =y =1 —vs Eogeu+1 ¢
f@) = fA+1D=fA). f(1) = (f(1))?
> - 1 V1+x* +1
fG = f2+1=fQ2. f)=(f(1)? = l+y =—1+x +§10ge Nvas +e
Now put these values in equation (1) Tex=1
f) + (f))? + [f(1)* + .0 =2] I
= J1+y° +41+x° =lloge RIS
£(1) 2 T W1+x -1
1-7(1) 13. NTA Ans. (2)
2 Sol. For point A
= f(1)=§ 3
tan 60° = 2v3— 4
5 2 o | (1,kA
Now f =(‘J
23 J3=23-k
2\ 5 k=3
t-(3)
so point A(l,\/g) x=1
(2 )4 Now slope ofdine AB is m,p = tan120°
4 4
then the value of ;622; =3—2=§ mm,, =3
(i) Now equation of line AB is
Y- 3= —\/g(x - 1)
NTA Ans. (1)
dy x/§x+y =2x/§
\/1 +x* 4yt Xy’ + XY 0 Now satisfy options
14. NTA Ans. (3)
= Jx) (14 +xy 2 20 Sol. (a2 + b2+ cA)p2 + 2(ab + be + cd)p + b2 + 2 + &2
dx -0
212 2 292 2
N ) /—1+y2 =—xyg = (aZp? + 2abp + b2) + (b%p? + 2bcp + ¢2) +
dx (c?p?+2cdp+d?)) =0
=@ +b2+bp+cl+(cp+d)2=0
ydy N1+ x* - .
:>I = =- dx (1) This is possible only when
vi+y X ap+b=0andbp+c=0andcp+d=0
Now put 1 +x2=uZ and I + y2 = v2 b c d
2xdx = 2udu and 2ydy = 2vdv P Ty T .
= xdx = udu and ydy = vdv
: . : b ¢ d
substitude these values in equation (1) or _:E:_
a c
ﬂ:_.[ u’.du . a,b,c,d are in G.P.
2
v w1 15. NTA Ans. (1)
u2 -1+1 1
= |dv=—|————du 100 1
'[ '[ u’ -1 Sol. I ZI(I_XSO) dx and I, =I(1—XSO)IO1 dx
0 0
1
:>V=—I[1+u2_1jdu and I, = AL,
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e
Il

(&)

(1 —x" )101 dx
(1 -x )(1 —x )IOO dx
1

5O)dx —IXSO.(I —x )IOO dx

0
1
113
[S)
ol

Now apply IBP

e
Il

(S}

—
[
|
>

[
8
Il

O~ O — O C—

)100 dX

1

L =1 —|:x_|‘x49.(1 —XSO)“X) dx —J‘%X).J‘%X).J‘x“.(l -x% )100 dx}
X X

Let (1 —x50) =t
-50x4dx = dt

2:1_0__~ L =47 2

50 101

SOSII L

L+——L =] =>—+
5050 2 ' 75050 !

5050
5051

5050

> = 5051 "

e IZ=G,II

16. NTA Ans. (4)

t,)—f(t
1) 50)

L=
a(t -t )+b(t, -t,)
t,—t
=al,+t)+b=2at+b

Sol.

=2at+b

2 1

t,+¢,
2
17. NTA Ans. 4)

Sol. z=x+1y
Izl — ke(z) < 1

= t=

= x> +y* —x<1

= x> +y> <l+x

18.

19.

Sol.

Sol.

=x7+y’ <1+2x+x°

=y><2x+1

2 1
=y <2 Xx+—
y [ !

NTA Ans. (4)
—64x + 256 =0
o+ p =064, ap =256

a_3 1/8+ B_3 1/8
BS aS

3/8 3/8
p

BS/S + (XS/S

64

- (256)5/8

=2

NTA Ans. (4)

Line of intersection of planes
X+y+z+1=0 ..(1)
2x-y+z+3=0 ...(2)
eliminate y

3x+22+4=0

—2z—-4
3
put in equaiton (1)
z=-3y+1 ...(4)
from (3) and (4)

X =

..(3)

3x+4

=-3y+l=z
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20.

Sol.

21.

Sol.

(5-).(¢xd)

S.D.= —
‘EXd‘

¢=(0,-11)
i=[-2-1,
3 3
1
SD=—
= NE)
NTA Ans. (1)
cos® x 1+sin”x sin 2x
1+ cos*x sin® x sin 2x
cos’ x sin” x 1+sin2x

R,>R,-R,, R, >R, - R,

-1 1 0
1 0 -1
cos’x sin®x 1+sin2x

= —l(sin2 x)—l(l +sin 2x +cos2x)

=—sin2x -2
m=-3M=-1
NTA Ans. (5.00)

C(10,11)
D(0,8)

11
8
A0,00  M(h,0) B(10,0)
4 n >

(MD2 + (MC)2 = h2 + 64 + (h — 10)2 + 121
= 2h2 — 20h + 64 + 100 + 121

= 2(h? - 10h) + 285

=2(h - 5)2 + 235

it is minimum if h =5

22.

Sol.

23.

Sol.

24.

Sol.

25.

Sol.

ALLEN .

NTA Ans. (80.00)

75°

o 140
30°

ht40 +—>
h+40-40V3

A

ST TN ]

2443 h

1 h+40-403

— 2h+80=80+/3 ++/3h +40%/3 —120 =h
:>h(\/§+1)=40+40\/§

= h =40
.. Height of hill =40 + 40 = 80m
NTA Ans. (28.00)

2m_2n =112
m=7,n=4
27.-24=112)

mxn=7x4=28
NTA Ans. (4.00)

\/§‘E+B‘+‘5—B‘

:\/5(\/2+20056)+\/2—20056
=\/8(x/1+cose)+\/§(\/1—0059)

=2\/§ cosg +2(sin—

< (2@)2 +(2) =4

NTA Ans. (5.00)

f(X)=X5.Sinl+5X2 ifx<0
X

fx)=0 ifx=0

f(x)zxs.cosl+kx2 ifx>0
X

LHD of f'(x) at x =01is 10
RHD of f'(x) at x = 0 is 2A
if f"(0) exists then
20=10 => A =5

node06\BOBO-BA\Kota\JEE Main\JEE-Main January & September-2020 Booklet\Solution\02-September _JEE (Main) 2020-Solutions



node06\BOBO-BA\Kota\JEE Main\JEE-Main January & September-2020 Booklet\Solution\02-September _JEE (Main) 2020-Solutions

. ALLEN JEE (Main) Examination September-2020
SET # 10
PHYSICS 3K, = 2K,
1. NTA Ans. (2)
ﬁ = 2 =2:3
K, 3
Sol. K, - 2 =2:5
K, 5
’ 3. NTA Ans. (2)
oM _ GaeM) Sol. E and B dicular for EM
< (10a—x) ol. an are perpendicular for wave
x (10a—x) = 4x = 10a - x =3 x 108 x 42 x 10-7= 36
X = 2a () Having same phase
COME Propagation is along —x-axis, B, is along z-axis
_Glg/lm - G(lgM)m +KE hence. g must be along y-axis.
a a
__GMm _G(16M)m So, option (2)is correct
B 2a 8a 4. NTA Ans. 4)
KE = GMm| 416 _ 1 _16 :
a 2a 2a 8a
KE = GMm [M}
8a
Sol.
lmv2 =GMm hal
2 8a
Vo /9OGM R,=R,=R
8a Power (P)
v 3 [5GM Refractive index is assume (u,)
2\ a 1 2
P=—=(u —D(—j .
2. NTA Ans. (1) £ R 1)
K, K, K, R’
Sol  100°C NNWWNNNNNEEEER//7//////) 0°C
. M
70°C 20°C
Rods are identical have same length (/) and area
of cross-section (A)
Combination are in series, so heat current is P'=—=(u, -1 (ij ..
same for all Rods f! ' R’
.3
AL AR -
At | Tar | Tar = Heat current
At ), At )y At )y 1 3 D)
(H/,_l) E ZHE(H/,_I) E
(100-70)K,A (70-20)K, A (20-0)K, A
‘ / / R =R
30K, = 50K, = 20K, 3
* 4
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S.

Sol.

Sol.

Sol.

ALLEN .

NTA Ans. (1)

Conceptual

Option (1) is correct

Ammeter :- In series connection, the same
current flows through all the components. It

aims at measuring the curent flowing through
the circuit and hence, it is connected in series.

Voltmeter :- A voltmeter measures voltage
change between two points in a circuit, So we
have to place the voltmeter in parallal with the
circuit component.

NTA Ans. (3)

dv, k
=—vV
d m "’
, K,
d m "’
dv v
¥ __x
dv, v, = Ivydvyzjvxdvx
V§=V:+C

Vi - vi =constant
Option (3)

vxa= (vxf + vy}) xk(vyf +v.j)
m

= (vif(—vilz)E

m

= (vi —vi)klz
m

= Constant
NTA Ans. (1)

Inside the shell

Q.R

E=0
hence F = 0
Oustside the sheell
B-1Q

4reg, r

I Qq

hence F=

2 forr >R
4rne, 1

8.

Sol.

Sol.

10.

Sol.

NTA Ans. (1)
Only in case-1, M; g > Mgyg 1.€.

total mass on reactant side is greater then that
on the product side. Hence it will only be
allowed.

NTA Ans. (3)
Using energy conservation:

P,=Pi P,= _Pi
—> <o

N~ a T
O+2KP><P=lmV2><2+0

3

a 2
2p? P 1
V = 3 = —
4rnea’m. a '\ 2ngzam

NTA Ans. (3)

2010 200
1 7

7><10_7_O
17 17

and R, =

J—20\/ + J‘10\/
100
70 T 40
R
200 L 10V

70 =021A

from +ve to —ve terminal
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11. NTA Ans. 4) Yo _ Mg
dm 2 K
| [
Sol. = _ \/K _ |28
dx m Yo
I= J-rzdm = J-ledx
. &
2
=.[ A ( jdx Yo
q L 14. NTA Ans. (3)
L
Izkoj X +X— Sol. vvgocﬁ
0 L
to : mean time
= 7{£+_ A : mean free path
_ A 4
7L37\'0 ) ' Vave ﬁ
=— ..
12 15. NTAAns. (2)
M= J' hdx = J' )y [1 n jdx Sol. Applying Bernoulli's Equation
P+l v + —P+l v+
Mzko(L I;j N 37]_, 1 Zp L, TPEY = 5 2p 2 TPEY,
) P+— L pv’ = B+ 1 —pV*
~M=(,L) ..(ii) 2 272
3 2P 1 pv’
From (i) & (ii) = = x2=V?
7(2 2 N
Iz—(—M)LZ _ ML =
12\ 3 18 —+v’ =V
12. NTA Ans. 3) P
Sol. Use significant figures. Answer must be upto 16.  NTA Ans. (2)
three significantfigures. Sol. Vv 3KT
13. NTA Ans. (2) S Ym
- |
Sol. y = ygsin‘ot m—>mass of one molecule (in kg) =%
y= &(1 —cos2mt) de-Broglie wavelenth,
2 N h
myv
y _% =20 cos 201 given, v = v,
__h _n
Amplitude : 22 \/ 3KT  +/3KTm
2 m. [
m
B 6.63x107*
-3
. \/3><1.38><10'23 x400x(6é§:;<>1(1)()_ﬂJ
-11
. _00XI0 5 39410 m
equilibrium 2.77
A =024 A
L g
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17.

Sol.

18.

Sol.

ALLEN .

NTA Ans. (4)
v, =(Bi+)m/s

Voo =

N Ol

ml = mz

After collision, v, = (i +\/§j) m/s
v, ="
Applying conservation of linear momentum,

m,\V, +m,V, =myV,+m,V,

2m, (31 + ) +0=2m,(i ++/3)) +m,¥,
¥, =231 +])—2(1++/3))

= 2(\3i-j)+2(i-+3))

v, =2(\3-1(i-))

for angle between v, & V,,

V¥, _ 263 -1)1-3)
VY,  2x242G3-1)

1-43

cosf=—-=— = 105°
2\/5 = 0 05

or

y

NTA Ans. (4)

\%

®B

Magnetic moment

M =iA
2
M= 4 xmr’ = . _
T 2nr 2
v

19.

Sol.

M= Y, vm
2 gB
_my’
2B
As we can see from the figure, direction of

magnetic moment (M) is opposite to magnetic
field.

2
M:_mv ]§ = — >
2B 2B

NTA Ans. (1)

Y 4
/@,0)

bN

F=Bla=ol1x2,
27r

TR
b’ +a’

t=FcosOx2a

F=

2
- Mol X b x2a
7tx/b2 +a’ \/b2 +a’
B 2u,I’a’b
n(a’ +b?)
2.2
If b >> a then 1= 2Hol 8"
mb

But among the given options (1) is most
appropriate

L 4
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20. NTA Ans. (4)
n3R
Sol. Rain is falling vertically downwards. =7 (T; = Ty)
Vr/m = Vr - vm
3
= SRV, =PV)
Vm
% 7m E 60°=0 3
R = SGPYV, =PV, =3RY,
' A v,
Vrm QBC = nCP(TC - TB)
nS5R
an60° = ~= =3 - (Te~1g)
Vm
v, =v,V3=v3 - %(PCVC ~P,V,)
Now, v, = (1 + B)v
and 6 = 45° 5 15
= (6B Yy 3R V=RV,
an4s=—r =1
Vm
v =y T]:EXH)O:L:/;XIOO
r= Vm Qi 3PV, + >P,V,
2
V3 =(1+B)v
3=1+B n=29_1904~19
21
= B=+3-1=073
n=19
21. NTA Ans. (19.00 to 19.10) 22. NTA Ans. (3.00)
Sol. x= R _3em
8
C
3P, + B > x=3
" (3
Sol. PoT A < D
i I 23. NTA Ans. (150.00)
Vo 2V Sol. Al; = (30 — 20) = 10pA

Wascpa = 2P,V
Qin = Qap + Qpc
Qap = nC(Tg = Ty)

Al = (4.5 - 3) mA = 1.5mA

_ Al 15mA _
Al,  10pA

B.. 150

Bac = 150

*
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24.

Sol.

25.

Sol.

Sol.

Sol.

ALLEN .

NTA Ans. (400.00)
R
125=27

A Xy

COS(I;: 0.8

EZ
P=—"cos
- ¢

2
400 = (250)° x0.8

Z=25x5=125

Xy = 125 singp = 125 x 0.6 = 75
NTA Ans. (9.00)

L=k

I,=1,=K/4

Ax=A6 = Adp =1/3

I=1 + 1+ 2,1, cosd

I=—+—+2><El
4 42
_K K _3K_ 9K
T2 4 4 12
n=9
CHEMISTRY

NTA Ans. (2)

1

NH, =

1 3 1Y 1

2 2 64

NTA Ans. (2)

Impure zinc is refined by distillation method.

3. NTA Ans. (2)
Sol.

(a) nCszCl—CH:CHz —> Poly cis-isoprene

CH, (Natural rubber)
isoprene CH, H

N, S
C=C
7 N

fe. n

(b) nCHz:Cl—CH:CHz — —(CHZ—ClzCH—CHz—)n

Cl Cl

Chloroprene Neoprene

(c) nCH.zEH=CH=C H3+nCHZ=C|H —— |-CH~-CH=CH-CH,—CH,-CH]

1,3 buta diene
CN

Acrylonitrile Buna-N

(dy, CH=CH-CH-CH.CH.-CH — {CHQ—CH=CH—CH3—CH3—CH}n

1,3-buta diene

styrene

4. NTA Ans. (1)

CN

Buna-S

n

Sol: Alloys of lanthanides with Fe are called Misch
metal, which consists of a lanthanoid metal
(~95%) and iron (~5%) and traces of S, C, Ca

and Al.
5. NTA Ans. (2)

Sol. Na,80, -4l HS0, 50, NaOH Na.SO.
(X) (Y) (X)

s0,

+

H.,0

NaHSO,

(Z)

6. NTA Ans. 4)

Sol.

5-amino-4-hydroxymethyl-2-nitrobenzaldehyde

L 4
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cell

AG is negative, if E_, is positive
Anode: Cu(s)——>Cu™(C,) +2e :E°
Cathode : Cu™(C,) + 26— Cu(S):-E°

Cell reaction : Cu™(C,) — Cu™(C) E2=0

. 2303RT
Ecell = Ecell _TIOgQ

E_ o 2303RT log[ [} ]
nF 5
Cl

E. >0:if C—<1:>C1 <C,

2

. ALLEN JEE (Main) Examination September-2020
7. NTA Ans. (1) 12. NTA Ans. 3)
Sol. High purity (>99.95%) dihydrogen is obtained
by electrolysing warm aqueous barium
hydroxide solution between nickel electrodes.
8. NTA Ans. (1) Sol.
Sol. Test Correct reagent
(1) Lucas test — conc. HCI + Zn(Cl, S . o
(ii) Dumas method CuO / CO, back palrlAng is not possible because pairing
(iii) Kjeldahl's method —— H,SO, enerey = o
(iv) Hinsberg Test —> CH;SO,Cl + aq. KOH | 13- NTA Ans. (1)
9. NTA Ans. (9 Sol. Gabriel phthalimide synthesis is used for
Sol. 2NO +N.,0, 250K o 5N 0. preparation of 1° Aliphatic amine
ol. —
blue solid
10. NTA Ans. (4) 0 m 0 /_,\Rf%,r 0
Sol. AG=-nFE @f}NH KOH @:?N@KGDW @N—R

0 0 0
J,HOH/H”
0

o +R-NH,
OH i

CH,-Br
R-Br =

CH-NH,
R-NH, = (O

Here

11. NTA Ans. (1) 14. NTA Ans. 3)
Sol. O-2ions form ccp, O,
Q
(-8 charge) \\c H
CO HCl (Gattermann
50 Sol. (i) © koch reaction)
M, = 50% of O.V. = ——x4=2:(M,),
100
Q
12.5 N\
M, =12.5% of T.V. = WXSzl:(MZ)1 CN CH=NH . C-H
(i) @ ) Sncl, HCL, @ H—‘O> @ (Stephen
So formula is : (M;), (M,),0, e reduction)
This must be neutral. Both metals must have +8
charge in total. O A1 S
From given options :(Q.N. of M, = +2 (iii) @ _HuPd @ (Rosenmund
M. = +4 gii?o]}:é reduction)
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15.

Sol.

16.

Sol.

17.

Sol.

AP
PO

18.
19.

Sol.

ALLEN .

NTA Ans. (4)

®Cl Cl Av.molar
mass = 35.5
let X
mole ratio
n,M, +n,M,
Av. molar mass = W
35.5:x><35+1><37
x+1
x=3

NTA Ans. (1)

H CH,-OH
A——O00H <— Anomeric -OH is present
CH,-0H ¢ \QH so it give +ve Fehling Test

H OH

B-D -Glucose
+)

H

_Galactos®

p-D ()
[tis B-Glycosidic linkage

Structure of Lactose

structure of lactose
NTA Ans. (1)

) . AP
Relative lowering of V.P. = 0 X Solute
10 10
(g) _ 100 :(EJ __ 200
p’), 10 180 "\ p°), 10 180
100 18 200 18
10
_ 10,000 .(ﬁ >(£j >[£j
c 10 +@ P A P’ B P’ c
10,000 18

NTA Ans. (2)
NTA Ans. (4)

(I) Ca(OH), is used in white wash
(II) NaCl is used in preparation of washing soda

2NH, + H,0 + CO, —> (NH,),CO;

1
(TIT) CaSO4.EHZO (Plaster of Paris) is used for

(IV) CaCOj; is used as an antacid
20. NTA Ans. (2)
peroxide o
Sol. (a) AN T (B\/ 102°C
T
(b) > HBr> > Br 73.3°C
Br
91°C
(C) /\/ HBI; /\/
1
B.p. ‘xm . a>c>b (order of B.P.)
21. NTA Ans. (48.00)
Sol. —=KP*
m

making casts of statues

log [1j = llog P+logK
m/) n

slope =l =2
n

intercept = log K = 0.4771

K=3

X
(NH,),CO; + H,0 + CO, — 2NH,HCO; mass of gas adsorbed per gm of adsorbent = —
m
NH,HCO; + NaCl —> NH,CI + NaHCOx(s)
2NaHCO; —2 3 Na,CO; + CO, + H,O X _3x (0.04)* =48x10™*
m
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22. NTA Ans. (69.00) MATHEMATICS
1. NTA Ans. (4)

OH
(Reimer Sol. f(x) = (1 - COSZX)(?» + sinx)
CHCL Tiemann
Naom reaction) (—TC ch

P) X e
(C,H,0),

fx) = Asin’x + sin’x
Molecular weight of C;H,O, = 122
f'(xX) = 2Asinxcosx + 3sin’xcosx

%C:w:68.85z69 f'(x) = sinxcosx(2X, + 3sinx)
122
23. NTA Ans. (2.00 . —2
* ns. (2.00) s1nx=0,T,(k¢0)
Sol. AB (s)—\A(dq)+2B<'dq) K,
§ 28 for exactly one maxima & minima
Kep = S x (25)2 = 4¢3
SP (2s) e 33
32 x 1011 =4 x S3 3 E(II)DXETE
S=2x 104 M/L
24. NTA Ans. (99.90 to 100.10) 3 3
A (——, —j—{o}
Sol. g K |_E 1 _1
K. R|T, T, 2. NTA Ans. (1)

Sol. f(0) = f(1) = f(0)=0
T,=303K ; T,=313K

Apply Rolles theorem on y = f(x) in x € [0, 1]

KT7
RS £0) = f(1) = 0

T

= f'(a) = 0 where a € (0, 1)

E 1 1
/n(3.555) = _— s
( )= 8. 314{303 313} Now apply Rolles theorem on y = f'(x)

in x € [0, o]
E, = 99980.715

f'(0) = f'(av) = 0 and f'(x) is continuous and
differentiable

E, = 99.98
mole

B = 0 1
25. NTA Ans. (101.00) = f"(B) = 0 for some , B € (0, @) € (0, 1)

Sol. Unnilunium = 101 = f"(x) = 0 for some x € (0, 1)

¢ 4
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3. NTA Ans. (3)

Sol. f(x) = xlog x

')

_e-0
(c,f(c)) - e _1

fx)y=1+ logex

f'x)

e
(ef@) = l1+log, c= o1

e—(e-1)_ 1 L

log, c= — c=e°!

e—1 e—1

4. NTA Ans. (2)
Sol. Contrapositive of (p — q) is ~q = ~p
For an integer n, if n is even then (n3 —1)1is odd

5. NTA Ans. (4)

S,
>

\ (

=
N

(0, b)

=]

o
o

Sol.

=)
+
UN|‘<K
I
—

2 2
a’x b 2 2
2y e

- =a
Xl YI

2 2

a’x b 2 2
___2y a=a’e

ac b
—-—ay=a’e’ = —-y=ae’
e

passes through (0, b)

b =ae? = b% = a%e?

a2(1 - ez) =%t = et+e’ =1

6.

Sol.

ALLE
.0
NTA Ans. (2)

§+X+E:1

a b c

A=(0,0),B=(0,b,0),C=(,0,c)

ab

C
Centroid = (3, 3’ :J =(,1,2)

2X +2y+z2=6

line L to the plane (DR of line = 2] +23 +k)

x-1_ y-1 z-2
2 2 1

NTA Ans. (3)

o and P are the roots of the equation

4> +2x-1=0

(1)

1
40’ +20= 1 = 5=2a2+a

[3:7—(1

using equation (1)
B:—(2a2+a)—a
B =-20%- 20

B =—2a(a + 1)
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S. NTA Ans. (3) 10. NTA Ans. (1)
Sol. z=x +iy Sol.
7 = ilzl?
(x +1iy)* = i(x* + y9)
(- y) =i +y - 2xy) = 0
(X =X +y) —ix -y’ =0 sin30°=x:>x=%
x-yEx+y)-ix-y)=0 A
cos30° =z =z = —
=>X=Yy 2
z lies on y = x tand5° = —h=Yy+z
y+z
9. NTA Ans. (2)
h-x h —x
tan60° = = = tan60° =
Sol. a, a, ..,a — (CD = d) y h-z
by, by, s b = (CD = d + 2) V3(h=7)=h-x
(\/5 —l)h = \/gz —X
a,, = a+39d = —159 (1)
3 1
a,,, =2+ 99d = -399 (2 = (*g‘l)h‘g‘g
Subtract : 60d = =240 = d =14 = (V3-1)h=1
using equation (1) h =L
J3-1
a + 39(4) = -159 11. NTA Ans. (2)
a=156— 159 = -3 G A= COsO sind
ol —sin® cos0
a,=a+69d=-3+69(-4) = 279 = b, )
A2 cos® sinO || cos® sinB
b, = 279 - | —sin® cos0 || —sin® cosO
b, +99(d + 2) = -279 A [ cos20 sin26
| —sin20 cos20
b, - 198 = =279 = b, = -8l )
B=A+A
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12.

Sol.

ALLEN .

—sin40 cos40

B cos0
| —sin® cosH

sine} j{ cos40 sin 46}

B (cos®+cos40) (sinO+sin40)
—(sin®+sin40) (cosO+cos40)

IBI = (cosB + cos40)® + (sin® + sin40)’

T
Bl = 2 + 2c0s30, when O Zg

B :2+20053?n:2(1—sin18)

Bl =2[1—@j:2(5_ﬁj: 55

4 2

NTA Ans. (2)

a—Xx

fx)=

a+X

x € R-{-a} > R

a_(a—XJ
a—f(x)_ a+x

F0)= i ™ a{a—XJ
a+Xx
f(f(x)):(a —a)+x(a+1) N

(a2+a)+x(a—1) >
S@-a+x@+=@+ax +x@-1)
—a@a-1)+x(1-a)-x*a-1)=0

=a=1

fo =%
1+x
1+
-1
B

13.

Sol.

14.

Sol.

15.

Sol.

NTA Ans. (1)
f(x) = max(x, xz)

()

>X

(15,0)

e

Non-differentiablerat x = 0, 1
S=1{0,1}

NTA Ans. (2)
y=x2—1andy=1—x2

(-1,0) (1,0)

R [0~ - 1)ax

A= j(z—zxz)dx =4j(1—x2)dx

=] =35

3 Jo 3) 3

NTA Ans. (3)

P(A U B) = P(A) + P(B) - P(A n B)
0.8=0.6 +04-PAnNnB)
P(ANnB) =02

PAUBUC)=2PA)-XPANB)+PANBNC)

a=15-02+03+p)+0.2

a=12-p € [0.85, 0.95]

(where a € [0.85, 0.95])

B € [0.25, 0.35]
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16. NTA Ans. (3) 19. NTA Ans. (1)
10
k
Sol ([——Zj 9
X X
Sol. ¥ =(?—1)cosecx (1)
0-r (—k Y
10 (\/;) (_Zj
X
0o ? =gcosecx —(Q—X—ljcosecx cotx
5 r X T T
T, ="C.x 2 .(-k) x™
10-5¢
="Cx * (-k) dy 2cosecx
= =T—ycotx
10—5r
Constant term : > =0=>r=2
using_equation (1
T, = '°C,.(-k)* = 405 4 (o
kK’ = 405 =9 dy 2cosecx
45 d—+ycot —
X T
k=+3=1kl=3
17. NTA Ans. (4)
2 dy 2 cosecx s
Sol. Ie 2+10g x) dx d_+ p(x).y —n Xe (0’5)
1
2
Ie 2x +x"* log, x ) dx Compare : p(x) = cot X
1
2 20. NTA Ans. (2)
Ie X" +x 1+10gex) dx 5
1 e o Sol. y =X
P dyl _,
(e x'), =4e’—e (2,4) dxlp
18. NTA Ans. (3) (-4 =4(x-2)
/ 4x —y-4=0
XY _ - EPWAI 2 _
Sol. L.3"‘1 =>x+3y-3=0 Circle: xX=2) "+ (y -4 +AM4x-y-4)=0
Image of point (-1, —4) passes through (0, 1)
x+1 y+4 (—1—12—3}
R Garr— 13
L3 10 449+ 15 =0=h="
x+1 _y+4 _16
1 3 5 Cirde : X+ V* + X@h —4) + y(-h - 8) + 20 —40) =0
(x Y)—(H 28) +8) (16 53
) = T o T o + —
= IAPREUNETEY
Centre 9 5’10




JEE (Main) Examination September-2020

21.

Sol.

22.

Sol.

ALLEN .

NTA Ans. (3.00)

= Dx+GrL+ Dy +2kz=0
Qo= DX+ @L -2y + O +3)z=0

2x+Br+ 1)y +(BA-3)z=0

A-1 3x+1 2
A-1 4rA-2 A+3|=0
2 3A+1 3A-3

R, >R, -R, &R, >R, -R,;

0 3-1 A—3
A-3 A-3 -2(r-3)=0
2 3A+1 31-3

0 -1 1
=31 1 92 |=0

2 3A+1 3A-3

- 3)2 [BA+ 1) +@Br-1]=0
6LA -3 =0=>A1=0,3

Sum = 3

NTA Ans. (5.00)

fx+y) = fx) fy)

f@) = (f(1))* = 3
putx =2,y =1 f@)=1(f(1)° =3’

putx=y=1

Similarly f(x) = 3"
> f(1)=363=) 3 =363
i=1 i=1

G+3%+ ... +3"% =363

3(3 —1)=363
2

3"-1=242 = 3" =243

=>n=>5

23.

Sol.

24.

Sol.

25.

Sol.

NTA Ans. (120.00)
LETTER
vowels = EE, consonant = LTTR

_L_T_T_R_

| |
2 5C2x&=12x10:120
2! 2!

NTA Ans. (6.00)

x| 0| 2].4]8 2
¢, e e, c, "C

xx f; _ rZ=1:2 C.

Mean = S -
i HC
; .
Mean — 1+2)° -"C, 1728
2" 2"
3"=1 1728
- =
2" 2"

=3"=729=>n=6
NTA Ans. (1.00)

[ +5]=Il

J&P 4[5 + 225 =l
5 +28.5=0 e (1)
Now (2%+A§).y=0
2%. 5+ 1[5 =0
from (1)
I+l =0
(A -5 =0

given || =0 =>A=1
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