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JANUARY AND SEPTEMBER 2020 ATTEMPT (MATHEMATICS)

ALLE
. N
LOGARITHM
1.  Official Ans. by NTA (4)
1 1
Sol. (0.16)1°g2.5(g+37+ <<<<<<<<<<< to 00]
1
(&)eh)
\25
4
ey,
2 2
COMPOUND ANGLE
1. NTA Ans. (2)
Sol. tano + tanf = &
k+1
tana. tanP = 1
M2
k+l _M2Z_ A
tan(a + B) = k-1 2 N
k+1
7\‘2
= 7=50:>k=10&—10
2. NTA Ans. (1)
Sol \/Esina:l tanoc—l
o V2cosa 7 = 7
SinB:L = tanB:l — tan2B=i
tan (o, + 23 _ tana+tan2B _
1—tan o tan 23
Ans. 1.00
3. NTA Ans. (3)
Sol. cos’ T sinZ +sin® E-cosg
= sinE cosE = lsinE = —1
T8 2 4 22

4.

Sol.

Official Ans. by NTA (1)

b b
a2 | = an2 | 2
L =sin (16) Sin (8)

( Gin? 0= 1- cos29j
2

1—cos(n/8)j_(l—cos(n/4))
2 2

el o]
L= % - % cos (%)

T T
_ 2| = g2 | 2
M = cos (16) Sin (8)

_ I+cos(n/8) 1—cos(n/4)
A 2 2

.

M= L (E) R
_2COS8+2\/§

QUADRATIC EQUATION

Sol.

NTA Ans (4)
a+pB=1apf =-1

P, = ok + Bk
a-a-1=0

— ok — gkl — gk2 =
& Bk — Bl — B2 =0
=P, =P, +P,
P=a+B=1
Po=(a+P)P2-20=1+2=3
P, = 4

P,=7

P =11
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2.

Sol.

Sol.

Sol.

Sol.

NTA Ans.(4)
Let3*=t;t>0
tt—1D+2=|t— 1]+t -2
2—t+2=|t—1|+|t-2
Case-I:t<1
2—t+2=1-t+2—t
t24+2=3-t
2+t-1=0

_o1£45

2

t=

is only acceptable

Case- Il : 1 <t<?2
2—t+2=t-1+2-t
t2—-t+1=0

D <0 no real solution

Case-IlIl : t >2
2—t+2=t-1+t-2

t2 -3t 5=0 = D < 0 no real solution
(4) Option

NTA Ans. (8.00)

D>0=(a-102-4x2x [%—231)20

=a-4a-32>0
= a € (—,, 4] U [8,:)

NTA Ans. (2)
o
2 _ =
ax2 —2bx + 5 O<a
b 5
= o= a’== = b2 =35a

a
%= 2bx 10 =0< /= 02~ 2ba~10=0

1
:>a:Z:>0L2:20;0LB:—10:>32:5

= o2+ p2=25

NTA Ans. (3)
A:xe(-2,2);B:x e (—o,-1] U [5, ©)
=>B-A=R-(-2,95)

B« o

pa ] ] ] ] ] S
T

6.

Sol.

Sol.

Sol.

NTA Ans. (4)
e+eX—4ex+eX+1=0

Divide by e2x

1

1
- 62X+CX—4+—X+T=0
€ €

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

Let &+~ =t = (X - 1)2=0 = x =0.
€

.. Number of real roots = 1
Official Ans. by NTA (1)
o and B are roots of 5x2 + 6x —2 =0

= 502+ 60-2=0

= Som2 + 6ant! — 200 =0 ...(1)
(By multiplying a")
Similarly 5pm2 + 6fn! — 22 =0 ...(2)

By adding (1) & (2)
5S,,,+6S,,,-25,=0
Forn =4

|58, +6S; =28, |

Official Ans. by NTA (3)

fx) =a(x-3) (x— )

f(2) = a(a - 2)

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

f-1)+f2)=0 = a(a-2+4+40)=0

az0 = Sa=-2

a=—-——=-04

W | o

a e (-1, 0)
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9. Official Ans. by NTA (3) so if one root is 1 then second root lie
Sol. «, P are roots of X2+ px +2 =0 between (0, 1)

S o2+pa+2=0&B2+pp+2=0 so A = 3 is correct.
11 A e (1, 3].
= gp are roots of 2x2 + px + 1 =0 11. Official Ans. by NTA (3)
a
11 Sol. ><2—3x+p:0<B
But —» p are roots of 2x2 + 2qx + 1 =0
o a, B, v, 6 in G.P.
=p=2q9 a+ar=3 ..(1)
Alsoa+pB=-p af=2
x2-6x +q= 0<y
)
1 1 1 1
[0‘—5) [B—BJ [OHEJ ([ﬂa) a2+ o =6 ..(2)
(2)+ (@)
2 2 =2
:[a —1}[{3 —1J[aﬁ+1j[aﬁ+1j
o p p o 2q+p_2r5+r_2r4+1_2
5 0, 2q-p 2r°-r 2r*-1 7
_(=pa—3) (=pp-3) (aB+1)
- (aB)? 12. Official Ans. by NTA (4)
Sol. a+B=1, af =2r
9
== 10 27\
4(pocB+3p(oc+B)+9) G+B=—, oy= —==9n
3 3
9 2,9 2
=Z(9-p*)==(9-4 7
2 O7p)=70-497) v-B=1.
10. Official Ans. by NTA (2)
Sol. If exactly one root in (0, 1) then Y_9 9, 9
p 2 o1 Py ==l
\\O/ 1 2P
= (0).f(1) < 0 33%35%
= 2(A2-4r+3)<0
= 1<Ai<3 { 2 1
Now for A = 1, 2x2 — 4x +2 = 0 “=17 373
x-12=0,x=1,1
So both roots doesn't lie between (0, 1) 2N = 2 = A =l
9 9
SA#EL
Again for A =3 5
10x2-12x +2=0 By %3
o3 o8
1 Ao 1
=x=1, g 9




13.

Sol.

14.

Sol.

JEE (Main) 2020 Topicwise Solution of Test papers ALLEN .
Official Ans. by NTA (2) SEQUENCE & PROGRESSION
9x2 — 18x| + 5= 0
OI2 — 15|x| = 3|x| + 5 = 0 (= x2 = [x]) 1. NTA Ans. (1)
3|X| (3|X| _5)— (3|X| ~5)=0 Sol. Sum of the 40 terms of

3+4+8+9+13+14+ 18+ 19...
x| = %, % = (3 +8 + 13 +...upto 20 term)
+[4+9+ 15 +... upto 20 terms]
ama b L2 =10 [{6 + 19 x 5} + {8 + 19 x 5}]
3773 = 10 x 204 = 20 x 102
25 2. NTA Ans. (1)
Product of roots = 31 Sol. a, +a,=4
Official Ans. by NTA (1) r’a; + r’a, = 16
7x2-3x-2=0 >rrl=4=>r=-2 asa; <0
3 ) anda; +a, =4
a+tPp=- af=— a, +a,(2)=4 =a, =4
a+B-apa+ -2y’ -1 513
B
= A=-171
3 2(3
_ 7+7(7j o 3. NTA Ans. (3)
- 1- (o +B) +20p +a’p> T 16 Sol. Let the A.P is

15.

Sol.

16.

Sol.

Official Ans. by NTA (4)
x2—-64x +256 =0
o+ B =64, af =256

o 18 B3 18 ~ o B3/8
E + ? - BS/S + o’’®
_at+pB 64

= = =2
((XB)S/S (256)5/8
Official Ans. by NTA (3)

o and B are the roots of the equation

4> +2x - 1=0
2 1 2
4o +20L=1:>§=20t +a

-1
=—-a
g 2

using equation (1)
B=-2a+0a)-a
B =—2a’-2a

B =20 + 1)

(1)

a—2d,a—-d,a,a+d,a+2d
wsum=25=>a=35
Product = 2520

(25 — 4d?) (25 —d?) = 504
4d4 — 125d2 + 121 =0

2 — -
=d?=1, 1

11
= d=+1,+—
2

d = + 1is rejected because none of the term

-1
can be 5

1 21
= AP will be -6, X 3, ?,16

Largest term is 16.
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= X = c0s20

y=2c0s"0 = y=1+cos20 + cos*0 + .....

n=0
s oy= 1 Ly 1
y sin’ 0 y 1-x
=>y(l-x)=1

. ALLEN JEE (Main) Examination—January & September 2020
4. NTA Ans. 3) 9. NTA Ans. (4)
Sol. 1+ 49 +492 +...+4912
(49 _1) Sol. > 'a,,, =200 = aj+as+a; + .... + ay5, =200
- 126 _ 1 = (4963 =
= (49)20 1= 495 + 1) —
So greatest value of k = 63 (120 _1)
5. NTA Ans. () =Zar Ty 20
1 .
Sol. T,,= 20 =at 9d  ..() ”
.. n=1
T, 0 =2t 19d  ..(11)
1 ar(r200 _1)
Ly a7 100
“ 7200 = (21
200 199 201 .
S, =—o _— On dividing r = 2
Hence, 200 ) {200 200:| ) g
6. NTA Ans. (504) =300
n=1 n=1 n=I
200
1( (7><8J2 (7><8><15J 7><8J = 2.2,=150
=—|2 +3 + n=1
4 2 6 2
=504 10. NTA Ans. (14)
Ans. 504.00 Sol. Common term are : 23, 51, 79, ..... T,
7. NTA Ans. (1540.00)
T <407 = 23+ (n-1)28 <407
Sol ik(kH)—li (k+1)(k+2)—(k—1)k(k+1)
g 2 28 3 =n<14.71
=%><20><21><22 = 1540.00 n=14
8. NTA Ans. 3) 11. NTA Ans. (1)
o 11 1 1
Sol. x=>(-1)"tan™6 =1 — tan20 + tan*0 + ... | Sol. 24416881615 oo
n=0

12 3 4

=04.016.048.0128.

1 1 1 1

=24:28:216.22. oo

11,1, 1
—+—+—+—+.....0
=04 816 32 =
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12.

Sol.

13.

Sol.

Official Ans. by NTA (1)
X|<1]yl<lx#y
X+y)+ xXZ+xy+y2)+ (3 +x2y + xy2 +

By multiplying and dividing x — y :

X =y)+ (7 —y )+ -y +o
X—-y

_ (¢ -y —xy(x-y)
(1-x)A-y)(x-y)

X+Yy—Xy
1-x)d-y)

Official Ans. by NTA (4)

a
Let three terms of G.P. are e a, ar

product = 27

=a=27T=a=3

S=§+3r+3
r

Forr>0

—+43r

r 2\/3_2 (By AM > GM)
3

= —+3r=6 ...(1)
r

3
Forr<0 ;+3r£—6

...(2)

From (1) & (2)
Se(—o—-3]U[9,x]

14.

Sol.

15.

Sol.

16.

Sol.

Official Ans. by NTA (2)
a, +a, +as+...+a;; =0

11
:>(al+au)x?=0
=a +a;=0

=a +a +10d=0

where d is common difference

a, + a3 + a5 +......tdyy

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

()

752 K =i52

Official Ans. by NTA (3)
S=[x+ka+0]+[x2+ka+2a] + [x3 +ka
+ 4a] + [x* + ka + 6a] +......9 terms

= S=(xX+x2+x3+x%+....9 terms) + (ka +
ka+ka+ka+..... 9terms) + (0 + 2a+4a +

6a+ ... 9 terms)

x’ -1
S= +9ka+ 72
= X|: 1 :| a a

(x'* —x) + (9K + 72)a(x — 1)

(x-1)

Compare with given sum, then we get, (9k +
72) =45
k=-3
Official Ans. by NTA (4)
Sum of 1st 25 terms = sum of its next 15 terms

= (T + ... + Ths) = (The + ... + Ty)
= (T, +.... + Ty =2(T) + ...... + Tys)

=S =

=

ALLEN .
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17. Official Ans. by NTA (3) 20. Official Ans. by NTA (3)
Sol. a,=a;+(n-1)d
Sol S=@+% 26,24 300 =1 1d
. 5 5 5 5 ..... : — + (n _ )
= (n-1)d=299 =13 x23
S =£(2x@+(n—l)[—gD=188 since, n € [15. 30]

2 S S ~n=24andd =13
1’1(100—11+1):488X5 an4:a20:1+19x13:248
n2 — 101n + 488 x 5 = 0 = a4 =248

= 20
n =61, 40 Sy = 5 (1+248) = 2490
100 2
T,=a+m-1)d= ?—§X60 21. Official Ans. by NTA (1)
Sol. Usnign AM > GM
=20-24=-4
18. Official Ans. by NTA (39) w %2/22
Sol. 3, A;, Ay oo A, 243
L 243-3_ 240 — peinx o zzl{fj
 m+1 m+l
L
= min(2™ +2%)=2 ¥
Now 3, G,, G,, G, 243
22. Official Ans. by NTA (1)
1
e ( 243 )3+1 3 Sol. Given that
- 3 - 34 -sin20 4 32sin2a-1 =928
A4 _ G2 Let 32 sin 2o = t
= ar2 1
= a+4d=ar 8—+£:28
t 3
240
3+4 (—)=3(3)2 t=8l,3
m+1
32 sin 200 = 31’ 34
m =39 2sin 20 = 1, 4
19. Official Ans. by NTA (2)
1
Sol. 1+(1-221)+(1-423)+......+(1-202.19) sin 20, = 5 2 (rejected)

=a-220B

=11-(221+423+ ... +202.19)

110°

10
- 22 200r—1) =11-4
11 2.§1r 2r-1) [ 5

= 11 - 220(103)
= o=11,B=103

—35><11J

First term a = 32sin 20— 1
a=1

Second term = 14

.. common difference d = 13
Tg=a+5d

Te=1+5x13

T = 66




23.

Sol.

JEE (Main) 2020 Topicwise Solution of Test papers ALLEN .
Official Ans. by NTA (3) )
; = f(1)=§
a=210;r= Sin= 11 (G.P.)
2 2
Now f( )=(—)
11 3
iz
) " (311 j .
" rly —————2=2" | — -1 2
2
S'=31 211 =§ _ 21 (Given) 2\
.8 =3 £(4) (3) 4
then the val f ——=—=—
Official Ans. by NTA (4) en the vatue ot = 9

24.

Sol.

25.

Sol.

26.

Sol.

460 =log,x - 2 +3+4+ ... +20 +21)

— 460 = log, x - (2“22—1)

= 460 = 230 - log;x

= log;x=2=x=49
Official Ans. by NTA (2)
Let firstterm =a > 0
Common ratio=r>0
ar + ar?2 + ar3 =3

ard + ar6 + ar’ = 243
r*(ar + ar? + ar3) = 243
r*3)=243=>r=3asr>0
from (1)

3a+9a+27a=3

1
13

a(r® —1) 1
SSO = (I‘—l) = 2_6 (350 - 1)

Official Ans. by NTA (2)
fx+y)=fx). f(y)

(1)
....(11)

a=

> F(x)=2 where x,y € N
x=1

f(H+f2)+ f3)+....c0=2...(1) (Given)
Now for f(2) putx =y =1

f2)= f(L+1)=f). f(1) = (f(1))?
f3)= f2+1)=f2). f(1)=(f(1))}
Now put these values in equation (1)

fA) +(FM))? +[f(1)? +..0=2]

27.

Sol.

28.

Sol.

Official Ans. by NTA (3)
(a2+b2+c?)p?+2(ab+bc+cd)p +b2+c2+
d2=0

= (a2p? + 2abp + b2) + (bZp2 + 2bcp +¢2) +
(c?p? +2cdp+d?) =0

= (ab+b)2+ (bp+c)2+(cp+d)?=0

This is possible only when
ap+b=0andbp+c=0andcp+d=0

b d
a b ¢
.. a,b,c,d are in G.P.
Official Ans. by NTA (2)

B (CD=4d)
b, b, ... b —> (CD=d +2)
a,, =a+39d=-159
..(D)
A00
..(2)
Subtract : 60d = 240 = d=-+4
using equation (1)
a+ 39(—4) =-159
a=156-159=-3
a,,=a+69d=-3+69-4)=-279=b,,
b0 = 279
b, +99(d + 2) = -279
b, - 198 =-279 = b, =-81

a, a,,

=a+ 99d =-399
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TRIGONOMETRIC EQUATION

1.

Sol.

Sol.

o

N
=l
-~

NTA Ans. (8.00)

log |sinx| = 2 — log, |cosx]|; x € [0, 2]
= log, |sinx| + log, |cosx| =2

= log, ,(|sinxcosx|) =2

1 1
= |sinxcosx]| =7 = |sin2x]| =5

LN LN N LN

y=1/2

/2 371/2

= 8 solutions

Official Ans. by NTA (4)

A = — (sin*0 + cos*0)

A = — (sin?0 + co0s20)2 — 2sin%0c0s20

- sin®20 B

)
sin 296{0’ l}

1

2 2

Ae [—1, —l}
2
Official Ans. by NTA (1)

cosh= _p.q_ _ ab+bc +ca ZEab
Ipllal a’+b>+c® 1

= abc(l+l+l)
a b c¢
=@(cose+ cos[9+2—nj+ cos[9+4—n)j
A 3 3

= @(COS+ 2cos(0 + n)cosE)
A 3

=ab%(cose—cose) =0

T
=2

SOLUTION OF TRIANGLE

1.  Official Ans. by NTA (3)
Sol. Let orthocentre is H(x, y,)

A(-1,7)

H
(Xo> ¥o)
—

C
(5’ _5)

:>X0—2yO+9:0 ........

Solving equation (1) and (2) we get
(XO’ y0) = (_3$ 3)

HEIGHT & DISTANCE

1.  Official Ans. by NTA (4)

Sol. B

15

10 h hx
tanf=—=—=x, =—
X X, 10
h hx
=X, =—
15

hx hx

:X:__

15 10

tan(l)zE
X X

Now, x; + X,

R
='W T




.. Height of hill =40 + 40 = 80m
¢

JEE (Main) 2020 Topicwise Solution of Test papers ALLEN .
2.  Official Ans. by NTA (1) 4.  Official Ans. by NTA (1)
_ 1
Sol. Let PA =x C Sol. sin30°=x = x = 5
For AAPC P oo Xﬁ
PA 60°
PA_ x 200 200
SERNCERNCEE O SN |
AC! = AB + BC!
AC! = AB + BC C
AC! = 400 + —
= + —F—
NE) ) NG
cos30°=z=>z= >
From AC!PA : AC! = [3PA
tan45° = =>h=y+z
. y+z
— (400+ﬁJ=\/§x:>x=(200)(\/§) L -
tan60° = — = tan60° =
y h-z
2 h—z)=h-—
fromAAPc;Pc:T’;:PC:mo V3(h-2)=h-x
(V3-1)h=+32-x
3.  Official Ans. by NTA (80.00) é ( \/g—l)h _ 31
2 2
= (V3-1)h=1
h 1
h=—e
750 J3-1
Sol. > 140 DETERMINANT
) hrd0 —> P 1. NTA Ans. (13.00) 3
. Sol. System has intfinitely many solution §
1 1 1 “:‘;4
tan75°= —————————~—= :
h +40- 40\/§ =11 2 3|=0 i
32 % .
2443 h 5
1 h +40 — 4043 —=Ar=1 ]
= 2h +80 —80+/3 ++/3h + 4043 ~120 =h 6 i
D, =10 2 3=0 :
:>h(\/§+1)=40+40\6 n g
w=14 :
E
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2. NTA Ans. 4) 7.  Official Ans. by NTA (3)
Sol. For non-zero solution Sol. 2x—y+2z=2

X-2y+Az=-4
2 2a a 1 2a a X+Ay+z=4
2 3b b=0,=|0 3b-2a b-a _ For no solution :
2 4c c 0 4c—-2a c-a
2 -1 2
— (3b —2a) (c —a) — (b — a) (4c —2a) = 0 D=1 -2 A=0
= 2ac =bc + ab LA 1
2 1.1 111 _ = 2(2-A2)+10-M+2(A+2)=0
= E—E+Z Hence T arein A.P. — 24+ h+1=0
3. NTA Ans. (4) o=
T2
A3 2
Sol. D=2 3 5/=(A+8)(2-2) SR I R
A D =4 2 Al=2/-2 2
4 A 1 AA 1
f0r7\,:2;D1¢0 :2(14‘7\,)
Hence, no solution for A =2 whichis not equal to zero for
(4) Option 1
4. NTA Ans. 4) S
Sol. 2 (i) =2 x (i) — (i) : - 8.  Official Ans. by NTA (8)
0=2u-2-9
1 25
=0=2(u-1)
5. NTA Ans. 3) Sol. A=|72 4 1=0
Sol. R, » R, + Ry - 2R, 749
- Letx =k
o e 03 02 - Putin (1) & (2)
fx)=| x+ x+4 x+3 k—2y+52=0
X+c x+4 x+ Ok +dy+2=0
=(a+c-2b) (x+3)2-x+2)(x +4)) K
=x2+06x+9-x2-6x-8=1 ZZO,Y:E
=0 =1=fG0=1 . X, Yy, z are integer
6. NTA Ans. (1) . )
= k is even integer
Sol. 7x + 6y -2z2=0 ...(D)
— k
3x +4y +22=0 - (2) Now x =k, y = —, z = 0 put in condition
x—-2y-62=0 ...(3) 2
7o 15 < K2 (ka 0 <150
A=|3 4 2|=0 = infinite solutions s 2 U=
1 2 -6

Now (1) + (2) = y=—xputin (1), (2) & (3)
all will lead to x = 2z

12<k2<120
= k = +4, +6, +8, +10
= Number of element in S = 8.
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9.

Sol.

10.

Sol.

11.

Sol.

Official Ans. by NTA (3)

x—-2 2x-3 3x-4

A=[2x-3 3x-4 4x-5|=Ax3+Bx%2+
3x—-5 5x-8 10x-17

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-1DEx-=2)| 1 1 1

1 2 6
=3x-1)2x-2)=-3x3+12x2-15x+ 6
~B+C=12-15=-3
Official Ans. by NTA (5)

1 -2 3
D=2 1 1|=0=a=8
1 -7 a
9 -2 3
also, D,=b 1 1/=0=b=3
24 -7 8

hence,a—-b=8-3=5

Official Ans. by NTA (3)

For infinite solutions

A=A =A =4, =0
1 1 1

Now A=0 =2 4 -1=0
3 2 A

Ho2 -
=>u=>5

_2 _ A
Fork—z&p—S,Ay—Az—O

Now check option 2A + u = 14

12.

Sol.

13.

Sol.

Official Ans. by NTA (4)
CG—->GCG-(C -G

—sin’® —1-sin’6 0
f(0) = —cos’0 —1-cos’0 0
12 10 -4

= —4[(1 + cos?0) sin? O — cos? O (1 + sin? 0)]

= —4[sin? 0 + sin? O cos? 0—cos? 0—cos?2 Osin?
0]
f(0) = 4 cos 20

20 e [g,ﬂ}

f(0) € [-4, 0]
(m, M) = (-4, 0)
Official Ans. by NTA (1)

2 4 2
Dl -6 1
A —10 4

=231 +2) (A -3)

D, = -2(A - 3)
D, =-2(A + DA - 3)
D, = -2(A - 3)

When ,then

=> Infinite many solution

when A = —% then D,, D,, D; none of them

is zero so equations are inconsistant

R
3
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. ALLEN

14.

Sol.

15.

Sol.

Official Ans. by NTA (2)
X+y+3z=0

x+3y+k¥?z=0
3x+y+32=0

=9+3+3k2-27-k2-3=0
=k2=9

(1) - (i) > 2x=0=>x=0
Now from (i) = y+3z=0

= = =-3
Z

X+X:—3
VA

Official Ans. by NTA (2)
a+x=b+y=c+z+1

X a+y x+a

b+y y+b

C, > Cy-C,

Z c+y z+c

X a+y a
b+y b
Z c+y ¢

C, > C, -G,

y Pl R, 5R,-R,R, >R, -R,

X y a
y—-x 0
z—x 0

=(YIy-x)(c-a)-(b-a)(z-x)]
=(-y[a-b)(c-a)+(a-b)(a-c-1)]
=(-y)[(a-b)(c-a)+(a-b)(a—c)+b-a)
=-y(b-a)=y(a-b)

16.
Sol.

17.

Sol.

18.
Sol.

Official Ans. by NTA (4)
For infinite many solutions
D=D,=D,=D;=0
111
Now D=[1 2 3|=0
1 3 A

1.2A-9)-1.(A-3)+1.3-2)=0
SA=5

2 11
Now D, =[5 2 3|=0
p 3 5
2(10-9)—- 125 -3w) + 1(15-2u)=0
=8
,(J)fficial Ans. by NTA (1)
cos’x 1+4sin’x  sin2x
l+cos’x  sin’x sin 2x
cos’ x sin®x  1+sin2x
R,—->R,-R,,R, > R, —-R;4
-1 1 0
1 0 -1
cos’x sin’x 1+sin2x

=—1(sin2x)—l(l+sin2x+cos2X)
=—-sin2x -2

m=-3, M=-1

Official Ans. by NTA (3.00)
A-Dx+@Br+1)y+2rz2=0
A-Dx+@rL-2)y+(AL+3)z=0
2x+BAL+ 1Dy+3Br-3)z=0
A—-1 3A+1 2\

A=1 4r-2 A+3|=0

2 3r+1 3A-3
Rl—>Rl—R2&R2—>R2—R3

0 3-2 A—3

A-3 A-3 -2(r-3)=0
2 3Sh+1 3A-3
0 -1 1

L-3)°h1 1 2 |=0

2 3+1 31-3
A=32[CBr+D+BrL=-D]=0
6MA -3 =0=>A1=0,3

Sum =3
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STRAIGHT LINE

1.

Sol.

Sol.

Sol.

NTA Ans. (3)
o—p _ 1
20—

3a =2

NTA Ans. (5)
P is centroid of the triangle ABC

(17 8)
= P= 63
=PQ=5
NTA Ans. (3)

AB :3x+y-2=0
Y

N
Ab\\\
Also, %Xx/ﬁxh:S

—h=4+10

|4n —2|
A _fio=>a=3,-2
- Jﬂi =

4.

Sol.

Sol.

NTA Ans. (2)

Centroid of A = (2, 2)

line passing through intersection of
x+3y—1=0and

3x—y+1=0, be given by
x+3y-1)+ABx-y+1)=0

~+ It passes through (2, 2)

7
=7+51=0 :>7»=—§

.. Required lineis 8x - 11y +6=0

~+ (-9, —6) satisfies this equation.

Official Ans. by NTA (4)

Given that both points (1, 2) & (sin6, cos0) lie
on same side of the linex +y—-1=0

9
\“% 5 !
B@ Xx+ty-1=0

2
A

(Put (1,2) in J (Put (sin 6, cosO in J
So, >0

given line given line

= {0+2-1)(sin®+cos0-1)>0

=sinO+cos 6>1 {+by\/5}

—sin0+—

1 1
cos0>—
= Jpoint+pyeaso>

= sin(@+£j>L
4)" 2

1T
4

A
N

= £<6+£<3—n
4 4 4

T
0<0<—
= 2
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6.  Official Ans. by NTA (3) B_o| 2
C(h.K) 35| A5
IB-9 =6=B=15,3
(1 ,2) "" “\\ —
Sol A sum = 18
) 0\ CG.D) sum of all values of o and B is = 30
’ 9.  Official Ans. by NTA (2)
Sol. For point A
_ _ . 23—k
[Ej[¥j=—1 —~K=2h ..(I) tan 60° = ——
h-1 /\3-1
J5Ih-1/=10
. [AABC] = 5V5 (HoA
1
= 5(£)J(h )P H(K-22 =55 ..(2)
= h=2J/5+1 (h>0) s
7.  Official Ans. by NTA (4)
Q(k,3) V3=2J3-k
S k=43
Sol. M(k+1/2, 7/2)
SO point A(l,\/g)
P(1.4)
Now slope of line AB is m,y = tan120°
1
Slope = m=— mm,, =—/3
Equation of LT bisector is Now equation of line AB is
y+4=(k-1) (x-0) NN
=y +4=x(k-1) y=V3=—3(x-1)
A S5 P Bx+y=23
2 2 Now satisfy options
2 . o
- % _k 2—1 K 16 k=44 10. Official Ans. by NTA (3)
8.  Official Ans. by NTA (30) Sol. L:=+%=1=x+3y-3=0
Sol. Apply distance between parallel line formula 3.1

4 -2y +a=0

4x -2y +6=0
0,—6‘_1

255] 55

o —6]=2=a=8,4
sum = 12

again

6x -3y +B=0

6x-3y+9=0

Image of point (-1, —4)

x+1_y+4__2(—1—12—3j
1 3 10
x+1 _y+4 _16
1 35

11 28
X’ = s T
w0=(55)
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CIRCLE

1.

Sol.

Sol.

Sol.

Sol.

NTA Ans. (4)
R=J16+4-16=2
L=s =4

B \
A
2LR 8

AB(Chord of contact) = W = ﬁ

64
2 - 22

(AB)? =

NTA Ans. (2)

(0,0)

I 1
Slope of tangent to x2 + y2=1 at P(E’Ej
2x +2yy' =0 = m[, =-1
y = mx + c is tangent to (x — 3)2 + y2 =1
y =X + ¢ is tangent to (x — 3)2+ yZ =1
c+3
2
(2) Option
NTA Ans. (36)
Common tangentis S =S, =0
= -6x+8y-8+k=0

=l 5 c24+6c+7=0

Use p =r for I* circle

. -18-8+k| _
10

—k=360rl6 = k_ =36

Official Ans. by NTA (9.00)

Circle x2+ y2-2x -4y +4 =0

>EE-1)2+(Fy-22=1

Centre : (1,2) radius =1

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

1

distinct points.
= distance of centre from the line < radius

Sol.

Sol.

3x1+4x2-k
V32 +47
= |11 -k| <5
= 6<k<16
=ke {780, ...

Number of K is @
Official Ans. by NTA (3)

<1

=

15} sincek € 1

~

x+ty=2

- center lies on x +y =2 and in 1st quadrant
center = (o, 2 — o)

wherea>0and2 -a>0=>0<a<?2
-+ circle touches x =3 and y = 2

= |3-0|=[2- 2 - a)| =radius

=>PB3-a=lof=>a=

N | W

. radius = a

= Diameter = 2a = 3.

Official Ans. by NTA (4)

Let S be the circle pasing through point of
intersection of S; & S,

©~ S=S5,+A5,=0
=>S:(xX2+y2-6x)+ A (x2+y2-4y)=0

6 4N
cx2 4 y2_ - =0
=S:x*+y [1+7JX (IHJ y=0..(1)

Centre (i 22

1+A 1+A

)Iies on

2x =3y +12=0=>A=-3
putin(1) =S :x2+y2+3x-6y=0
Now check options point (-3, 6)

lies on S.
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7.  Official Ans. by NTA (7) 2. NTA Ans. (2454)
Sol. Let P (3cos0, 3 sinf) Sol. N>2,A—>21-52EXMT,O0-1
m Category Selection Arrangement
2alike of one kind C. 23 3 4! _18
\\)\ xhy=2 and 2 alike of other kind 2= 2
2 alike and 2 different | °C,x’ C, | ’C,x" C, x% =756
Q (=3 cosb, -3 sinb) All 4 different C, TC, <41=1680
B |(3cosO+3sin0)* — 4|
= o = > Total = 2454
_ Ans. 2454.00
5+9sin20
— 19 — 20 =21
8.  Official Ans. by NTA (2) Sol. a=1C,p, b ==Cpand ¢ = *ICy
Sol. Let chord 21 /5
AB - = a = 19Cy, b = 2(1%C) and ©="—("'C,)
© AAOM is right angled triangle
21 42a
= b=2aand c=—b=—+
/3 . . . 11
. OM = ke perpendicular distance of line
42a
AB from (0,0) :a:b:c:a:2a17:11:22:42
n3_ ‘% 4. NTA Ans. (490.00)
2 > ALLEN Ans. (490.00 OR 13.00)

Note: If same coloured marbles are identical then,
answer is 13.00. However, NTA took them
as distinct and kept only one answer as
490.00

Sol. The question does not mention that whether
same coloured marbles are distinct or identical.
So, assuming they are distinct our required

2= 12 answer = 12C4 -°C, =490
5 And, if same coloured marbles are identical
PE UTATION & then required answer = (2+3+4+4)=13
5. NTA Ans. (1)
COMBINATION S 2.
1. NTA Ans. (1) No. of five digits numbers =
Sol. Total number of 6-digit numbers in which only No. of ways of filling remaining 4 places

and all the five digits 1, 3,5, 7 and 9 is

5C1 X_’
21

=8x8x7x6

k:8><8><7><6:8
336
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6.

Sol.

Sol.

Sol.

Official Ans. by NTA (309.00)
MOTHER

1>E

2—>H

3->M

4 -0

5—>R

6 >T

So position of word MOTHER in dictionary
2x5!1+2x4!'+3x31+21+1
=240+48 +18+2 + 1

=[309]
Official Ans. by NTA (3)

Number of blue lines = Number of sides = n
Number of red lines = number of diagonals
= I’IC2 —1n

n(n-—1)
2

"C,-n=99n= -n =99n

n-1

-1=99= n=201

Official Ans. by NTA (3)

S=(2.1py—3.2p; +4.3py ceeeenee upto 51 terms)
+(I+21+30 ... upto 51 terms) [ "p,_
| =n!]
LS=2x11=-3x2+4x3!....+52.51))

+(1!-21+30 ShHY)

=2!-31'+4! ... +520) + (11 -2+ 3! -
4!+ ... + (D)

= 1!+ 52

9.

Sol.

10.

Sol.

11.

Sol.

12.

Sol.

13.

Sol.

Official Ans. by NTA (54)

Let three digit number is xyz
x+y+z=10; x>1,y>20z2>0..... (D)
LetT=x-1=x=T+1 where T>0
Put in (1)
T+y+z=9;0<T<8,0<y,z<9
No. of non negative integral solution
=93-1C;_ | — 1 (when T =9)
=55-1= 54

Official Ans. by NTA (135)

Ways = 6C, - 14 - 32

=15%x9
=135
Official Ans. by NTA (240)
S, YL,ABU
ABCC type words
- °’C, x °C, x %

selection of  selection of =

oters © Gistinet ltters  STaRgEMENt of
=240
Official Ans. by NTA (4)
A B C
1 2 2
2 1 2
2 2 1
1 1 3
1 3 1
3 1 1

Total number of selection

= (3C, °C, 3C,)'3 + (°C, 3C, °C5)-3
=5-10-10-3+5-5-10-3

= 2250

Official Ans. by NTA (120.00)
LETTER

vowels = EE, consonant = LTTR
_L_T_T_R_

4!

|
Fike 5C2x%=12x10=120
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BINOMIAL THEOREM 5. NTA Ans. (9)
1. NTA AIIS. (3) X 16-r 1 r
Sol. T,,, = 16Cr[ j [ . j
Sol. 6x* C. = % _3)36Cr+1 cosO xsin®
k-3>0 =>k*>3 1
_ 16Cr (X)16—2r % _
655 C 1 (cos®) " (sin0)'
K2-3=20 o _r+
Cin 6 For independent of x; 16 - 2r=0 = r =8
Possible values of r for integral values of k, are 1
= Ty =10Cy—5o——2
r=5,35 cos® Osin” 0
number of ordered pairs are 4 5
— 16C
(5’ 2)’ (5’ _2), (35, 3)’ (35’ _3) ’ (Sin29)8
2. NTA Ans. (2)
Sol. Coefficient of x7 is for O e %%} ¢, is least for 6, :%
PC,+7C + Co+..+1 C + C,
T T T
for 6 e —,—} (, is least for 0, =—
{0+ C T+ 0 C, = €, =330 L16°8] S8
%/—J
5S¢,
l 20 8 16
3. NTA Ans. (30) o (n20) () 16
£y, (sin26,) 1
Sol. Let (1 +x+x%+...+x2) (1 -x+x2-x3
+...4x20) 6. NTA Ans. (51)
=y + a;X, X% + a3x? + axt 44, x| Sol. S=1.5C +5.25C, +9.25C, +.... + (101)*C,,
So, S=101"C, +97”C, + .......... +17C
ay+a; +a,+..+a,=2n+1 (1)
ay—a, +a, —ay...+4a,, =2n + 1 ...(2) 2S =(102) (2%)
=a,+a,+a+...43,,=2n+1 S =512%)
=2n+1=61 = n =30 7. NTA Ans. (615.00)
4. NTA Ans. (3) Sol. (1 +x + x%)'°
Sol.  2[6Cx0+0C,x*(x2— 1) +0Cx4(x2— 1 2 +Cy(x2— 1] =1C + "%C x(1 + x) + '°C x*(1 + x)’

oa=-9 & B =36
Ta—pB=-132
(3) Option

+C X1 +x)+ Cx* (1 +x)* + ...

Coeff. of x* = %C,+ '"C,x °C, + "°C, = 615.

4
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8.

Sol.

Sol.

10.

Sol.

Official Ans. by NTA (2)
Let t., ; denotes

L L 10
r + 1th term of {ocx" +PBx 6]

10—r

T
10 10 — 6
t.,, = Ca '(x)? .p'x6

10-r r
=10Cr alO*I‘ BI‘ (X) 9 6

If t,, , is independent of x
10-r 1
_—=0 = 4
9 6 = T

maximum value of ts is 10 K (given)
= 'C, a®p* is maximum
By AM = GM (for positive numbers)

=
So, 10 K = ""C,16

= K =336
Official Ans. by NTA (118)
n"C._, :"C, : "C,, = 2:5:12

'C., 2

Now "C, "5

=Tr=2n+2 ..(1)
"C, 5

nCr-ﬁ—l - 12
= 17r=5n-12 ...(2)
On solving (1) & (2)
=n=118
Official Ans. by NTA (2)

T, ="C, (3)3 (5)s (m=7)

Clearly r should be a multiple of 8.

- there are exactly 33 integral terms
Possible values of r can be

.. least value of n = 256.

11.

Sol.

12.

Sol.

13.

Sol.

Official Ans. by NTA (4)

9—r r
3 1
r+l r 7 3x
9—r r
3 1
T =9C (_) (__) X18—3r
r+l r 2 3

For independent of x
18-3r=0,r=6

3 6
3 1 21

18k =2x1827
54

Official Ans. by NTA (2)

= MCo+ ¥Cq ...+ V'Cy +(¥Co+ °C, ) - 1C,
= *Cy+ ¥Cy +....+(V'Ce+ V'C, ) - G,

—= 50C6 + 50C7 30C7

— 51C7 _ 30C7

nCr +nCr71 =n+1Cr

Official Ans. by NTA (8)

20
Given 2x2+3x +4)10= Y a, x" (1)
r=0

2
replace x by . in above identity :-

10 9

2(2x? + 3x + 4) 0 a0 2
20 Z;

r
XI’

X

20 20
10 Z (20-r) .
=2 E a, x' = a, 2" x r (from (1))
r=0 r=0

now, comparing coefficient of x” from both
sides

(taker =7 1in L.H.S. & r = 13 in R.H.S.)

a
210 5 =g, .0213 — —-=2"=8
7 = 413 a,,
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14. Official Ans. by NTA (3) Coefficient of x*
Ne :Ne :Ne =5:10:14 = 120
17. Official Ans. by NTA (1)
NC _ N+1-r )
= c., B r B {3200 } (32 )100 {(1 + 8)100 }
Sol. ¢ (™ =
Ne, N-r 7 8 8 8
NCr r+1 5
=>r=4N=11 1+'%C,.8+1°C,.8" +...+'%C,,, 8"
= (1 + x)!! - 8
Largest coefficient = 11C, = 462
15. Official Ans. by NTA (13) 1+8m) 1
N _{ 8 } )
Sol. T, =2 cr(xm)”-r [_2) — 22Crx22m—mr—2r
X 18. Official Ans. by NTA (3)
=2C, x 10
o 220, = 22C,, = 1540 Sol. ( \f_ﬁzj
~r=3or19 X
2m-mr-2r=1
2r+1 - (—k )
_ _10 X
m = 27_5 Tr+1_ Cr(\/;) (ij
7
r=3 m= E ¢ N 10-r
T, ="C.x 2 .(-k) x™*
38+1 39
r:19,m:22_19:?:13 loose r
m=13 Tr+1 :H)Crx g (_k)
16. Official Ans. by NTA (120.00) 105
—5r
Sol. (1 +x+x2+x3)0= ((1+X)(1+X2))6 Constant term : ;= O0=>r=2
= (1 +x)° (1 +x2)° T, = '°C,.(-k)” = 405
6 6
— 6C Xr 6C X2t 405
; r ; t k2 U 9
45
_iif}cf)c Xr+2t k:i3:>|k|:3
r=0 t=0 SET
For coefficient of x* = r + 2t =4
1. NTA Ans. (29.00)
r|t Sol. n(A) =25
0]2 n(B) =7
2]1 n(A N B) =3
410

nAuB)=25+7-3=29
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2.

Sol.

Sol.

Sol.

Official Ans. by NTA (1)
A:D>0

> m+1)2-4m+4)>0
>m?+2m+1-4m-16>0
=>m?2-2m-15>0

> m-5m+3)>0

= m € (o, -3] U [5, »)
oA = (=0, 3] U [5, )
B=[-3,5)

A—B = (-0, -3) U [5, ©)
AN B={3}
B-A=(3)5)
AUB=R

Official Ans. by NTA (8)

1 25
A=|-2 4 1|=0
-7 14 9

Let x=k

= Putin(1) & (2)
k-2y+52=0
2k +4y+z=0

X, Y, Z are integer
= ks even integer

k
Now x =k, y =

5> z = 0 put in condition

kZ
15£k2+(5) +0<150

12 <k2< 120
= k=+4, +6, £8, +10
= Number of element in S = 8.
Official Ans. by NTA (4)
n(B) <n(A U B) <n(U)
=76 <76 + 63 —x <100
= —-63 < —x<-39

= 63>x239

S.

Sol.

Sol.

Sol.

Official Ans. by NTA (4)
50
n(X;) = 10. plXi =T,= n (T) =500
each element of T belongs to exactly 20

500
elements of X, = >0 = 25 distinct elements

5n
s0?=25:>n:30

Official Ans. by NTA (4)
C — person like coffee
T — person like Tea

n(C) =73

&0

v v
C T

n(T) = 65

n(CuU T) <100

n(C) +n(T) —n (CNT) <100
73 +65-x<100

X = 38

73-x20=x<73
65-x20=x<65
38<x<65

Official Ans. by NTA (28.00)
2m_2n =112

m=7,n=4

(27-24=112)

mxn=7x4=28

ALLEN .
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1.  Official Ans. by NTA (2) X
5 ;o xe(1,2)
Sol. R={(x,y):X,yez, x2+ 3y? <8} Sol. f(x)=1% +1
For domain of R-! 22X ; xe[2,3)
X +1
% f(x) 1s decreasing function
g 21) (3 4
\**‘/ (4) Option
£ 3. NTA Ans. (2)
2(2* +27)+(3*+37)
Collection of all integral of y's Sol.  f(x)= 9 =3
For x =0, 3y2<8 (AM > G.M)
= vye {-1,0, 1} 4. NTA Ans. 3)
2. Official Ans. by NTA (4) g _1 )
Sol. Leta?+b2e Q& b2+c2eQ Sol. f(x)=y=gmy=1"% 1
.a=2 &b=2-
cs- 4 +3 V3 S0, 8“"+1=L:>84"=1+—y
2+b2=14¢cQ I-y -y
Letc= (1+23
(1+243) szﬁn(l+y}< L _ i)
b2+c2=20 e Q I-y) 4/n3
2 2
But a2 + 2 = (2+43) +(1+24/3) ¢ Q Hence, f-1(x) = llogg e/én(”—xj
4 -
for R, Let a2 =1, b2 = &cz=2
or K, Leta V3 &e 5. Official Ans. by NTA (1)
a2+b2 e Q&b2+c?¢Q Sol. f(x +y) = f(x) + f(y)
Buta2+c2eQ = f(n) = nf(1)
f(n) = 2n
FUNCTION
n—1 -1
1. NTA Ans. (2) gn)= » 2n =2[¥j =n(n-1)
k=1
Sol. g(x) =x2 + x-1
g (F(x)) = 4 x2— 10x + 5 g(f); 20 = n(n-1)=20
=(@x27+(2-2%-1 6 IE)tTf ial Ans. by NTA (4
= (2-2x)%+(2-2x) -1 ' icial Ans. by NTA (4)
Sol. [x]2+2[x+2]-7=0

= f(x) =2 - 2x

= [x]?+2[x]+4-7=0
=[x]=1,-3
=>xe[l,2)U[-3,-2)
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7.

Sol.

Sol.

Sol.

Official Ans. by NTA (19.00)

C={f: A —BJ|2 ef(A)andfis not one-one}
Case-1 : If f(x) =2 V x € A then number of
function = 1
Case-II : If f(x) =
then total number of many-one function =
3C, =9

Case-1I11 : If f(x) =2 for exactly one element

2 for exactly two elements
3C,

then total number of many-one functions
=3C,3C, =9

Total = 19

Official Ans. by NTA (2)

a—x
fx)= x € R -
a+x

a_(Hj
a—f(x): a+x
a+f(x) a{a"‘j

a+x
(a>- )+x(a+1)
f(f( )) (a>+a)+x(a— 1)
:>(a2—a)+x(a+1)—(a +a)x+x2(a—1)
:>a(a—1)+x(1—a2)—x2(a—1):
=>a=1

{-a} > R

ffx)=

f(X)—

1+x’

N |

Official Ans. by NTA (5.00)
fx+y) = f(x) f(y)

putx=y=1 f(2)=(f(1))" =3
putx =2,y =1f3) = (f(1))’ =3

Similarly f(x) = 3*
if(i) =363= i:—si =363

i=1 i=1

(3+3%+

3(3 1)_363

.+ 3% =363

3"_1=242 = 3" =
=>n=>5

243

INVERSE TRIGONOMETRY
FUNCTION

Sol.

Sol.

Official Ans. by NTA (1)

f(x)= sm(l x| +fj

X+

For domain :

| x|+5

-1<
x> +1

<1

Since [x| + 5 & x? + 1 is always positive

|x|+5
x> +1

So >0 VxeR

So for domain :

| x|+5
x> +1

<1

= x| +5<x2+1
= 0<x2 x| -

:0{' 1+\/ J[M_l—\/n}
2
1++/17 1-~/17
— |x|> *2 or|x|<=—=" (Rejected)

S
= X €| —o0,— ) ,00

2 2

So, a=

1+\/ﬁ
2

Official Ans. by NTA (3)
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3. Official Ans. by NTA (4) 4. Official Ans. by NTA (4)
Sol. S = tan™' (l) +tan”’ (l) +tan”' (i) +... 1/x

P e
Sol. lim<tan| —+x
x—0 4
S=t —1( 2_1)+t -1 ( 2 ) + tan-!
SR ) TR (g T oz}
- lim — tan E-H( -1
(4—3) t _1(11—10) e
113x4) A T 0x01
S = (tan~12 — tan~! 1) + (tan~! 3 — tan~! 2) + = lL"b[HZH:;;S”J
(tan"' 4 —tan~1 3) + ... + (tan"! (11) —tan-1(10))
2tan x
S=tan! 11 —tan"! 1 =tan™’ [—ll_lj = grniany)
1+11
— 2
-1 10 5 =°
tan(S) = ——— = — = > »
I+11x1 12 6 5.  Official Ans. by NTA (2)
LIMIT
Sol. LHL: lim [--X=% =‘ ! ‘
1. NTA Ans. (36) o S ool A—x—1] | a-1
Sol. lim 3437 -12 3% —12.3 +27
B T e R _[1-x+x]| |1
RHL : lim ) ] = o
X X x—0" —-X+
PRI
x—2 (3X _3) . .
For existence of limit
x/2 x/2 _ X
PR E)IC it I Clt) LHL = RHL
x—2 (3*% -3)
= o=
2. NTA Ans. 4) = =1 || >
lim[?,xzi-'—z—l]i2
Sol. Required limit =¢" "\ **
Lt
el ]
2
€
. fficial Ans. TA
3. Official Ans. by NTA (40.00) 6. Official Ans. by NTA (8)
XX+ +x%—-n . {1( x> x> x? xzj} k
Sol. }‘linl x— =820 Sol. )1(1_13(1) " l—cos7—cosj+cos?cosj =2

2 n
- lim(x L x=t, X 1ngzo
x->I\x—-1 x-1

=1+2+... +n =820
= n(n + 1) =2 x 820
= nn+ 1) =40 x 41

Since n € N, so

=28 =2k=k=28.




7.

Sol.

JEE (Main) 2020 Topicwise Solution of Test papers ALLEN .
Official Ans. by NTA (1) 9.  Official Ans. by NTA (1)
Required limit Sol x?—x_2=0

. (a+2@+h)">-3@+h)'”
=1 _
L=m Gatath)”—(4@rh)? roots are 2 & —1
13 13 . \/l—cos(x2 -x-2)
(3a)l/3(1+2h) —(3a)“3[1+h) =
- lim 3a a
he0 N R NG
(4a)1/3(1+) — (4a)" [1+j
4a a 2 >
\/QSmZ(X_X_)
= lim § 2
x—2* —
o[22 4
_ hm(?) J 9a 3a
h—0\ 4173 ( h ) ( h )
1+— (-] 1+—
12a 3a U ((x—2)(x+l))
2sin f 3
- o (x-2) V2
_(gjl/_’) (9—3j _(2)1/3(8—12j
4 ( 11 ) 4) 3-12 10. Official Ans. by NTA (4)
12 3
SOl liInX(e(\ll-ﬁ—xz-ﬂ(4 —1)/)( _ l)
1 o
_(§j1/3[jj_41_3 _ﬁ 20 1+ x* +xt -1
4 -9 - 32_% - 35/3
. Al+x*+x* -1 0
hg}f (6 from)

Sol.

C8x2)? 2 (2 Jl”

T 279 39

Official Ans. by NTA (4)

2¢2 202
[ = Lim S0 -0
=X t—X

using L.H. rule

L Lim 2t£2 (x) — x> 2f'(0).f (t)

t—x 1

= L =2xf(x) (f(x) — x f'(x)) = 0 (given)

f'(x)dx d_x
f(x) Jx

= fx)=xf'x) = |

= /m [f(x)| = (n x| + C
i) =e x>0, f(x)>0

o |-

=>fx)=ex,iff{x)=1=>x=

lim 1+x*+xH -1

0 xWl+x2 +xt +1

2
lim x(1+x7)

X0 (\/1+x2 +x* +1)

=0

=R

0
So lim2% (6 from)
0 T+ x2+x* =1
1+x2+x* -1
lim— -1y

HO( 1+x* +x* —IJ
X

nd Sept -2020\Solution\08-Math_Sol.

IT] node06\(BOBA-8B)\Kota\JEE MAIN\Topicwise JEE(Main)_Jon a



nd Sept -2020\Solution\08-Math_Sol.

m node06\ (BOBA-BB)\Kota\JEE MAIN\Topicwise JEE(Main)_Jan a

JEE (Main) Examination—January & September 2020

. ALLEN

11.

Sol.

Official Ans. by NTA (1)
Official Ans. by ALLEN
(Bonus-Answers musbe zero)

(x-1)’ )

t d
| .([ cos(t ) t (OJ
lim - —
x—1 (x—l)sm(x—l) 0

Apply L Hopital Rule

2(x~1).(x~1)" cos(x - 1)' —0(9)

(x—l).cos(x—l)+sin(x—l) 0

=1lim

_Lim 2(x — l) cos(x l)

(

2(x - l)2 cos(x - l)4

=1lim

x—1

2(x —1)2 cos(x - 1)4
sin(x—l)

(x~1)

cos(x —1) +

on taking limit
0

1+1

CONTINUITY

=

N
=l
—

Sol.

NTA Ans. (5.00)

x—0 X X

( /n(1+3x) (n(l —2x))

k=3+2=5
NTA Ans. (2)

A= limx[i} =limx(i)—x{i}=4
x—0 X x—0 X X

fx) =

nonintegers

 x=+JA+lie.A5

[x2]sin(nx) will be discontinuous at

3.

Sol.

Sol.

NTA Ans. (4)

B sin(a + 2)x
lim f(x)= l ( "

x—0"

sin x
+ j=a+3
X

X+3X 1/3 /3
lim f(x) = ( XZB

x—0"

73
_im 30 -1
x—0 X

f(O)=b

for continuity at x = 0

lim f(x)=f(0) = lim f(x)

=1

= a+3=b=1
~a=-2,b=1
~a+2b=0

Official Ans. by NTA (8)
x € (-10, 10)

%G(—i 5) — 9 integers

check continuity at x = 0
f(0)=0

f(0*)=0
f(0)=0
function will be distcontinuous when

continuous at x =0

X_t4, 43, +2, +1
2

8 points of discontinuity

DIFFERENTIABILITY

Sol.

NTA Ans. (3)
fx) =12 - [x =3

f is not differentiable at
x=1,3,5

y (3,2)

0] (1,0)

(5,0

'

y
= ZA(f(x)) =f(f(1) +£(£(3)) +£(f(5))

= 1(0) + f(2) + £(0)
=1+1+1=3




2.

Sol.

JEE (Main) 2020 Topicwise Solution of Test papers ALLEN .
Official Ans. by NTA (4) 4.  Official Ans. by NTA (1)
ae” +be”, —1<x<l —+tan”'x , xe(-oo,-1]U[l,»)
f(x)=1{cx?, 1<x<3
(x)=17cx X Sol. (x+l)
ax’+2cx, 3<x<4 f(x)= R xe(-1,0]
x—1
For continuity at x = 1 5 ’ xe(0,1)
XL _1)1{3 fo0 = J‘ _lfﬂ f(x) for continuity at x = -1
LHL = ~--"=0
= |ae+b671=c|:> |b=ce—ae2 T4 40
) RHL.=0
o so, continuous at x = —1
For continuity at x = 3 for continuity at x = 1
. . LHL.=0
Lim f(x) = Lim f(x)
X —>3" x— 3" RHL A E+E=E
= 9c =9a+ 6¢c 4. 4 2
S0, not continuous at x = 1
= c=3a ~(2) For differentiability at x = —1
f'0) +f'2)=e 1 1
(aex —be¥), _ o+ (2cx),_, =€ LHD. = 1+1 2
- NG h A4
. . « —_ = 2
From (1), (2) & (3) so, non differentiable at x = -1
a—3ac+ae’+12a=¢e 5.  Official Ans. by NTA (1)
= a(e2+13-3e)=¢ Sol. f(x) is continuous and differentiable

Sol.

-
e’ —3e+13

Official Ans. by NTA (10)

= a=

1) exist = £(0)=0

Since, lim———=
x—0 X

Now, f'(x) =lim

h—0

f(x+h)-f(x)
h

f(h)+xh*>+x’h

=lim
h—0

(take y = h)

=lim f(h) +1lim (xh )+ x?

h—0 | h—0

= fx)=1+0+x2
= f'(3) =10

f(n~) = f(m) = f(nt)

k,=1
Px) = {21{1()(.—71) XST
-k,sinx ;x>m
fi(m) = fi(m*)
0=0

so, differentiable at x = 0

2k, ;x<m
f"(x) -
-k,cosx;x>mn
f'(m) = f"(nt)
2k, =k,

nd Sept -2020\Solution\08-Math_Sol.

IT] node06\(BOBA-8B)\Kota\JEE MAIN\Topicwise JEE(Main)_Jon a



nd Sept -2020\Solution\08-Math_Sol.

m node06\ (BOBA-BB)\Kota\JEE MAIN\Topicwise JEE(Main)_Jan a

= sino - cosO + cosa - sinO = k
= sin(a + 0) =
= o+ 0 =sinlk
= sin!x + sin”! y = sin"'k
1 dy
=0
= \/1 2 dx
) 1 -1
atx=—,y=—
2’V
dy —J5
dx 2

. ALLEN JEE (Main) Examination—January & September 2020
6.  Official Ans. by NTA (5.00) 2. NTA Ans. (1)
.1 3
Sol. f(x)=x".sin—+5x*  ifx<0 Sol. y(a)z\/z(tana+020ta)+ L ae(—n,n)
X 1+tan" a sin” o 4
fx)=0 ifx=0 |s1na+cosa| s1na+cosa)
f(x)zxs.cosl+kx2 ifx>0 |sinc| s
X =—1 - cota
LHD of f'(x) at x =0 is 10 y' (@) = cosec’a
RHD of f'(x) at x =0 is 2\, y.(S_nj:4
if £"(0) exists then 6
2A=10=>A1=5 3. NTA Ans. (3)
k 4 vk = gk
7. Official Ans. by NTA (1) Sol. xt+yt=a*(ak>0)
Sol. f(x) = max(x, x%) kxkl 4 kyk-1 % —0
X
(%) d o 1
—y+(3J =0 S k-l1=— = k=23
dx \y 3
! 4. NTA Ans. (1)
; >X ALLEN Ans. (BONUS)

/ (1,0) Note: The given information is insufficient
to find y(x) for x <-1. So, it should be bonus,
but NTA retained its answer as options.

Non-differentiable at x = 0, 1 R T
_ Sol. Lettan'x=0, 6| ——,—= —,—
ey
METHOD OF 2x
. 2 . _
DIFFERENTIATION J(x)=(sin0 cosO) ~1=8in20= 0
1. NTA Ans. (2) Now, oL d Sin_1£ 2x zj
Sol. Put x = sind, y = sina dx  2dx I+x
yVI-x* =k —xy/1-y’ =— x| >1

2

I+x
Since, we can integrate only in the continuous
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¢, ; x<-1

x>1

SO, Cl

=g as y(\/§)=%

But we cannot find ¢, as we do not have any
other additional information for x <—1. So, all
of the given options may be correct as c, is
unknown so, it should be bonus.

4
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AALLENA‘

5. NTA Ans. (BONUS)
Note: This question has been cancelled by
NTA as none option matches.
Sol. x = 2sinO — sin20
dx 0). (36
- _ 4 =
= m =2c0s0 — 2¢0s20 = Sln(zjsm( 5 )
y = 2c0sB — cos20
= j—g = -2sinb + 2sin20 = 4singcoss—2e
2
30 d2y cosec ()
Y cot(_j N
dx 2 dx? : (e) 0
4sin| — [sin—
2
(uj _3
= dx? 8
Alternate :-
dy
E_ —2sin0+2sin20  sin®—sin26
dx  2c0s0-2c0s20  —cosO+cos20
do
Ly dx _
dx* " de

(=cos0+cos20)(cosO—2cos26) —(sin O —sin20)(sin 6 — 2sin 26)

Sol.

(=cosO+cos 26)2

LY (H_py H+DE1-2)-(0)
dx? (1+1)
d_z(_ ):2><—3:_§

d 4 2

dy_3

x> 8

3
Answer should be 3 No options is correct.

NTA Ans. (3)
fgx)) =x
fgx) gx) =1

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

fio) =

7.

Sol.

Sol.

Sol.

Official Ans. by NTA (91)

3 4 e
Put cosao=—,sinca=— O0<a<—
4 5 5 2

3 4
N —coskx ——sinkx
ow 5 5

=cos a . cos kx —sin o .
= cos(a + kx)

sin kx

As we have to find derivate at x = 0

We have cos~! (cos(a + kx))
= (a0 + kx)

= y=Ya+ko)

k=1

dy & 6><7><13
— =91
= dX at x=0 kz
Official Ans. by NTA (1)
y2 + In (cos?2 x) =y Xe(—ﬁ, z
2 2

forx =0 y=0orl
Differentiating wrt x

= 2yy'—-2tanx =Y’
At(0,0)y' =0

At (0, 1)y' =0
Differentiating wrt x

2yy" +2(y)2 -2 sectx =y"
At (0,0) y"=-2

At (0, 1) y"=2

L y"(0)] =

Official Ans. by NTA (2)

)

(a +\/§bcosx)(a —\/Ebcosy) =a’ b’

= a’ —\/Eabcosy+\/§abcosx

—2b*cosxcosy =a’ —b?

Differentiating both sides :

0- \fab[—smyd j + \/_ab( sin x)

—2b? |:cosx(—sin y%} + cosy(—sin x)} =0
X

A T T
s

d 1d 1
ab=Y _ab— 2b2[———y——j _
dx

2dx 2
dx  ab+b®> a+b

= = = ;a,b>0
dy = ab-b?  a-b 2
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. ALLEN JEE (Main) Examination—January & September 2020
10. Official Ans. by NTA (2)
so, Mf [gj =-2
2 p—
Sol. Let f =tan! [gJ ) . )
X REMARK : Technically, this question should
Put x = tan © = 0 = tan-! x be marked as bonus. Because f(x) and A
0-1 cannot be found uniquely.
S€eCco —
f = tan-! ( a0 ) For example, another such f(x) and A can be
1
1-cosO 0 (1+sin6x)g
= tan-! -2 .
f = tan ( Sin® ) > BTy and 6 respectively.
tan~' x df 1 ) 2. NTA Ans. (1)
f= ) = & = 2(1+X2) (1)
Sol. 1= 4
Let tan-1 [2x\/1—x2 J ol cos” 0(tan 20 +sec 20)
etg=tan’! | ———
& 1-2x°
Put x =sin 8 = 0 = sin~! x _I sec’0.do _J‘(l—taHZG)seCZGdG
2 sin Ocos0 ~J 2w@n0d  1+tan®0 (1+tan9)2
g =tan’! (%) 1-tan’0 1-tan’0
— 2 S81n
— n—1
g=2sin7 x 1€ (1040
1 ) I=[——di=] —dt
dg . (1+1) (1+0)
N R ....(ii)
1 t
e AT
dg = 2(1+x%) )
1+t 1
df =/n[l+t- || ————|dt
atx—l(d_J _ﬁ ot + J(IH 1+t)
T2\ T 10
=/m|l+t|-t+ /|l +t=2/m|l +t|-t+C
INDEFINITE INTEGRATION =2¢n|1 + tanf| — tand + C
1 NTA Ans. (1) A=-1,1(0) =1 + tand
‘ ns- 3. NTA Ans. (1)
Sol. cosx dx _ —6 cosx dx
J‘sin3 x(1+sin° X)2/3 _6'[ Sol. 1 =j (:X - =I dx

2/3
. 7 1
sin’ x| ——+1
sin” X

1 1 3
=——x3( — +1j +c
6 sin” X

1
1 (1 +sin° x)3
=———-F—"—+c¢C
2 sin’x

1

2sin’ x

Hence, A = 3 and f(x)=-

| o0

(x+4)7(x=3) [x+4) (x—3)°
x-3

X+4 dx

Let =t= > =
x-3 (x-3) 7

1, dt 1,
= 12—7 tSTZ_;J.t 8/7dt
-1/7 1/7
+C=+[X+4j +C=[X_3j +C
x-3 X+4

-1/7
=t

4



4.

Sol.

JEE (Main) 2020 Topicwise Solution of Test papers ALLEN .
Official Ans. by NTA (3) 7.  Official Ans. by NTA (4)
Put x = tan? 6 = dx = 2 tan 0 sec20 dO cosO do
Sol. J.5+7sin9—20052 0
IO.(2 tan 0-sec” 0)d0 .
J- cos0 do sin@ =t
ol 3+ 7sin0+2sin’ 0 cos0d6 = dt
I I (By parts)
[ dt - [
5 5 2t +7t+3 - t+1)(t+3)
=0.tan O—Itan 0 do
1 2 1
5! (2 1 _ﬁjdt
=6.tan26—j(secze—1) do > tt *

ll 2t+1 L C ll 2sinB+1 e
=0(1 +tanZ 0) —tan 6 + C :5nt+3 :5nsine+3
=tan”' (Vx)(1+x)—Vx +C A=) and B = 200

5 sinf + 3
Official Ans. by NTA (4)
DEFINITE INTEGRATION

Sol.

Sol.

xcosx dx

X : X
S, S :
XSin X 4+ cos x COsX /) (XsinXx + cosx)

X 1
N cosx | xsinXx+cosx

COSX + X SIn X 1
+j 2 - dx =
COS” X X SinX + CoSX

XSecx ’
—++Isec x dx
Xsin X 4+ cox

X secx
= —— +tanx+ C
X §in X + cox

Official Ans. by NTA (1)

e +2e* —e* -1
=eX(eX+1)—eX(eX+1)+ex=[(ex+1)(e*
—e) + eX]

so T=[(e* +D(e* —e™)e” ™ + [e* e "dx =

(e* +1)e° ™ —J.e".ee e dx +J.eX es " dx

= (e +De " +C Lgx)=er+ 1l =

g(0)=2

1. NTA Ans. 4)
Sol. 2c0s20 — 5sinf + 4sin20 = 0
3sin?0 — 5sin@ + 2 =0

1
sinf = 5 2 (Rejected)

0, 51/6
Icosz 30d0 = I wdﬁ

0, /6

(5_71_2)_2_%_2
6 6 6 3

2. NTA Ans. (3)

Sol. 40{} e”dx +j‘e_‘“dx} =5
0

-1

= o[£ [T

= 4e2% +4e*-3=0

1
Let e =t, 4t2+4t—3:0,t=§,
(Rejected)
e = L o = /n2
= =/
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3.

NTA Ans. (1)

ALLEN Ans. (1 OR 3)
Note: In this Question, both options (1) as well as

Sol.

(3) are correct, but NTA accepte only
option (1).
fx+1)=f(a+b-x)

1

I —Wj X (OO +F(x +1)dx

(a+b j (a+b—x)(f(x+D+f(x))dx...(2)

from (1) and (2)

21 =J.’b(f(x)+f(x+1)dx

20 = J.'bf(a+b—x)dx+J.'bf(x+1)dx
b b

20 = 2L f(x+Ddx = 1= j f(x +1)dx

b+l
- .LH f(X)dX
OR

I J"bx(f(x) +(x +1))dx

(a+b) a

= f,b(a+b—X)(f(a+b—x)+f(a+b+1—x))dx

[= (D)

1
I—mj (@+b=x)(fx+D+f(0))dx ()

equation (1) + (2)

21 =

I J"b(a +b)(F(x +1) + f(x))dx

(a+b) a

1= %Ub f(x +1)dx + Lbf(x)dx}
_ %Ub fa+b+1—x)dx + j:’ f(x)dx}

_ %Ub f(x)dx + j:’ f(x)dx}

- Lb f(x)dx

Sol.

Sol.

Sol.

Letx=T+ 1

_ jbll f(T+1)dT

b-1
1= j G+ Ddx
NTA Ans. (1)

1

fx) = ——
V2x® —9x% +12x + 4

—6(x —1)(x - 2)
2(2x° ~9x* +12x + 4)3/2

f'x)=

. f(x) is decreasing in (1,2)

f(l)—— f@)=

\/’
1 1 , (11
—<I<— | —,—
B [9 sj
(1) Option

NTA Ans. (1)
Using L.H. Rule
xsin(le)

m———-==0
1

x—0

(1) Option
NTA Ans. (4)
xsin® x

2n
1= I—dx

0 sin® x + cos® x

T
J‘ xsm X
sm XCOS X

¢ sin®x
=2nf —————dx
p S1- X +CO0S X

S X+COS X

J-(27t x)sin® xdx}

/2 .8 /2 8
sin® x cos’ xdx
v Sin® X +cos” x v Sin® X +cos” x

/2

=2nI ldx=27t.£=n2
0 2
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7.

Sol.

Sol.

Sol.

NTA Ans. (3)

f(x) = a+ bx + cx2

1 2 37!
.([f(x)dx = {ax + b% +%l

=a+2+3=1[6a+3b+0]
2 3 6

1 1
= g{f(o) +f(D)+4f [Eﬂ
Official Ans. by NTA (1.50)

2
j|x—l|—x|dx

0

Let f(x) ||x — 1|-x]

L,
= |j1-2x],

N

o0 L1 ] 2
A

x>1

x<1

OR

lf (1-2x)dx + j 2x-1) +j1dx

1/2

1

= [x - xz]g + [xz - X]i/z + [x]l2

=13/2

Official Ans. by NTA (1.0)

3<3x<6

Take cases when 3 <3x<4,4<3x<5,5<
3x<6;

2
Now j| 2x —[3x]| dx
1

4j.3(3 —2x)dx +5j.3 (4-2x)dx+ j. (5-2x)dx

4/3 5/3

2 3 4
= —+—+—=1
9 9 9

10.

Sol.

11.

Sol.

12.

Sol.

Official Ans. by NTA (1)

T|n—|x||dx=2if|n—x|dx
0

-T

=2T(n—x)dx
0

2 TE
=2{nx—x—} =’
2 Jo

Official Ans. by NTA (1)
qu (x> =1 +1) o

0 (1_X2)3/2

J-I/Z dx J-1/2 dx

0 q-x2)2 o JZp

-3

1z X RSEENTZ)
IO de (sm X)O

Lletx2-1=02= x3dx=-tdt

jﬁﬂ_ﬁzrﬁ_ﬁzi_zzk
© 36 W32 6 3 6 6
k=2\/§—n

Official Ans. by NTA (4)

3 3 3
e -t =[|Ix=2[-2ldx - |x-2]dx
0 0 0

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

) y=g(x)

ALLEN .
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13. Official Ans. by NTA (4) n./[Z
21 = dx=m
P xdx % ot2ed a2
Sol. f(x)= = =
ol 1) J1‘(1 +x)° '1[ (1+t)? (put Vx t) -
I=—
NS :
- (_1 tz) +(tan"'t)}> [Appling by parts] | 17. Official Ans. by NTA (1)
+U
! 50100 L 101
Sol. L ZI(I_X ) dx and I, =I(l—x5°) dx
0

14. Official Ans. by NTA (3)

/3
Sol. I = J((Ztan3x-seczx~sin43x)+ (3tan*x -sin33x

n/6

-c0s3x))dx
=1= %Ed((sin3x)4(tan x)*)
6

= I = ((sin3x)*(tanx)")™/}

=L
T
15. Official Ans. by NTA (21)
n 1 1
Sol. {{x}dx = n.([{x}dx - nb[x dx =%

2

.:[[x]dx = I(x—{x})dx :n?_%

P 2
= [n 2—nj =g-10-n(n—1) (where n > 1)

n-1
= =5 =>n=21
4
16. Official Ans. by NTA (4)
n/2 l
SOl‘ I = _n/21+esinx ....(1)
Apply King property
n/2 1 n/2 sin x
I = _.[ l+e—§lﬂx - l+esinx

-n/2

Add (1) & (2)

X ..(2)

and I, = Al,

100

I =1 —j-ﬁ.x“g.(l—xso) dx
ol

1

Now apply IBP

L=1 —{XJ.X“.(I—X” )mo dx—j%-]%-]xw.(l—x” )100 dx}

Let (1 -x30) =t

—50x49dx = dt
12211_ X.(—LJ(l_x ) —j.(—ij(l_x ) dX
50) 101 L 50) 101
11 1
L= -0-——.—1I =1 ——I
> 50°101°% ' 5050 °
1 5051
L+—1 =1, =>——1 =1
5050 2 ' 75050 !
5050
o=—-"
5051
25050,
5051
°e 12 = OL.II
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18.

Sol.

Official Ans. by NTA (4)

2
Ie".x" (2+1og, x) dx
1

2
Ie" (2x" +x" log, x) dx
1

(e* x* )12 =4e’ —e

TANGENT & NORMAL

Sol.

Sol.

NTA Ans. (2)
x2 +2xy —3y2=0

my, = slope of normal drawn to curve at (2,2)
is —1

L:x+y=4.

perpendicular distance of L from (0,0)

:Mzzﬁ

NG

(2) Option
NTA Ans. (4.00)
Let P(a,3)

0, B~30*+PB+10=0

Now, 2yy'—6x +y'=0

Sol.

ALLEN
L 4
— 6(1' .o
m= 2B+1 ... (i)
_3
Also, 2_ 1
o m

- 2[3_3:_(2[3+1)
20 6a

(from (ii))
= B=1= o?=4(from (1))

12
Hence, |m| = = = 4.00

Official Ans. by NTA (3)

Slope of tangent to the curve y=x+siny

, 3
at (a, b) is 2_
220
2
N ﬂ} 1
dx ‘a

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

ﬂ =1+cosb.ﬂ
dx |, _, dx |,

=a

= cosb=0

= sinb ==l

Now, from curve y = X + siny
b=a+sinb

= |b-a|=|sinb|=1
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4. Official Ans. by NTA (2) 6.  Official Ans. by NTA (4)
Sol. Given equation of curve dy
y = (1 + x)2 + cos?(sin~!x) Sol. y=¢"= w <
a )
y ¢
— 2 2(cin-1 m = (—) =e
y = (1 + 0)%Y + cos?(sin~10) dx et
y=1+1
= Tangent at (c, €°)
y=2 y—e=e(x-c)
So we have to find the normal at (0, 2) it intersect x-axis
Puty=0=x=c-1
Now y=¢e>"" +cos? (cos'1 NIE'S ) (yl)
2
yzezy1n<1+x>+(/l_x2) Now y2 = 4x jﬂzzj(dlj —1
dx y dx a,2)
y = e+ + (1-x2) ...(1)
Now differentiate w.r.t. x —{Slope ol normal =<1
Equation of normal y -2 =—- 1(x - 1)
y' = e {gyKLj +1n(1+ x).2y':|—2x X + y = 3 it intersect x-axis
T+x Puty=0=x=3
Putx=0&y=2 | .. 2)
- 1 Points are same
y':e {2x2(mJ+ln(l+0).2y'i|—2x0 :>X:C—1:3
= 04+ 0] - 0 >~
Y= z 1 ‘ft W 7.  Official Ans. by NTA (0.50)
y' = 4 = slope of tangent to the curve Sol. y=x2—3x +2
1 —axi =0=x2—
so slope of normal to the curve = \ {m;m,=1} Atx ax215 y=0=xt-3x+2
x =1,
Hence equation of normal at (0, 2) is J
| d—y =2x-3
y—-2=-——(x-0) X
4 A(1, 0) B(2, 0)
. ici . d
5. Official Ans. by NTA (1) #x+y=a= % = _1 So A(1, 0) lies on it
d da
. —(6a2) = 3. 12a—=3.6
Sol dt(6a) 3.6 > s

a%=0.3

dt
ﬂ=i(a3)=3a(a%)
dt dt dt
=3x10x03=9

>1+0=a=

dy : .
#X—y=b2>5=1 So B(2, 0) lies on it
2—O:b:> b=2

2 2050
- =0,
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8.

Sol.

Official Ans. by NTA (4)
EACYREIC PN

tz_tl

a(t -t )+b(t, -t,)
t, —t

=2at+Db

2 1

=a(t,+t)+b=2at+b
L+t

=t
2

MONOTONICITY

Sol.

Sol.

Sol.

NTA Ans. (4)
f(0)=11
f(1)=16

f(1)—£(0)

1-0
= 3c2-8+8=5
= 3c2-8+3=0

3¢’ —8c+8

5

c e [0, 1] :>c:4_3

NTA Ans. (2)
Using LMVT in [-7, —1]

fD-1(-7) _,

-1-(-D
f-1)-f(-7)<12
=f(-1)<9 ...(1)
Using LMVT in [-7, 0]

(-7 _,

0—(-7)
f0)-f(-7)< 14
f(0) <11 ...(2)
from (1) and (2)
f(0) + £ (-1) <20
NTA Ans. (2)
ALLEN Ans. (BONUS)
Note: None of the options is correct for all
fin S. Thus, it should be bonus, but NTA
did not accept it.
Option (1), (2), (3) are incorrect for f(x) =
constant and option (4) is incorrect
%{;(c) = f'(a) wherec<a<1 (useLMVT)

Also for f(x) = x2 option (4) is incorrect.

4.

Sol.

Sol.

Sol.

NTA Ans. (2)

9+a 16+a

= =a=12
21 28
7x x> =12 x> =12

Al Py ! = =

%0 f(X) X2+12>< 7x? x(x2+12)
Hence, ¢=2.3

n _i

Now, f (C)—12

NTA Ans. (1)
f(x) is an odd function.

Now, if x > 0, then f(x) = xcos~1(-sinx)

:xg_sm-l(_smx)]:x[gﬂJ

Hence, f(x) =

T yox ; xe{O,EJ
2 2
SO, f'(X) =

TFx)

O ox

2 © b

it is clear from graph that m; > m,

flo)—f@ _ fb)-f(©)
= >

c—a b-c

_ @@ c-a
f0)=fe) " b—c

(5x) ¢ xelog]
(5] ¢ xe30)

E—2x ; XE€E —E,O
2 2

ALLEN .
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7.  Official Ans. by NTA (1) 11. Official Ans. by NTA (3)
Sol. f(x) = xlog x
1X —/n(l+x) &) S
Sol. f'(x)=+1tX , e—0
X FOlesor =2
X —(1+x)/n(l+x)
= (14 x) f(x)=1+logx
S h(x) =x-(1 + /n(1 . e
uppose (X) X ( X) n(l+x) f (X)|(c,f(c)) =1+ loge c= —
= h'xX)=1- /n(l+x) — 1 =—/n(1+x)
h'(x) >0, Vx € (-1, 0) e—(e—1) 1 e
! log c= = — c=¢°!
h'(x) <0, V x € (0, ©) e e—1 e—1
h(0)=0=h'x) <0V x € (-1, )
9 <0 Y xel 1. o) MAXIMA & MINIMA
= f(x) is a decreasing function for all xe(~1, o) 1. NTA Ans. (2)
8.  Official Ans. by NTA (2) . £(x)
Sol. f(x) = (3x — 7)x23 Sol. Lim (2 T3 )2 4
= f(x) = 3% - 7x2 = f(x) = 2x3 + ax* + bx>
14 15x -14 — 6x2 3 4
= f(x) = 5x2B = — = X1/3 >0 f'(x) = 6x% + 4ax’ + 5bx
3x 3x f(1)=0, f(=1)=0
+ 1 — 1 +
0 14/15 a=0,b= _?6 = f(x) = 2x’ —gxs
14
(X)) >0V xe(—x, O)U(E, 00) f'(x) = 6x2 — 6x*
— 2 _
9.  Official Ans. by NTA (3) A 6hx a f X)f(l %)
Sol. f(2)=8,f'(2)=5, ' (x)>1,1"(x) >4, Vxe(1,6) ign scheme for £(x)
£(5) - £'2) —-ve +ve . +ve Ve
f"(x) = T24 =1(5)=>217 ..(1) ] 0 1
| £5) - £(2) Mlnlma atx =—1
f'(x) = TZI =f(5)>11 ..(2) Maxima at x = 1
2. NTA Ans. (3)
f'(5)+1f(5)>28 Sol. f'x)=Ax-1)
10. Official Ans. by NTA (1) .
Sol. f(0)=f(1)=f(0)=0 F(x)= ’2‘ SIx+C= f(-1)=0= c=—=
Apply Rolles theorem ony = f(x) inx € [0, 1]
fO=f1)=0 Ax Ax® 3A
. foo =2 2 2R
= f'(a) = 0 where a € (0, 1) 6 2 2
Now apply Rolles theorem on y = f'(x) f(1) =—6 = —11\ + 6d = -36 ()
inx € [0, a] f(=1) =10 = 51 + 6d = 60 ..(ii)

f'0) = f'(a) = 0 and f'(x) is continuous and
differentiable

= f"(B) = 0 for some , B € (0, o) € (0, 1)
= f"(x) =0 for some x € (0, 1)

from (i) & (i) A=6& d=5
fx)=x3-3x2-9x +5
Which has minima at x = 3
Ans. 3.00
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3.

Sol.

Sol.

Sol.

NTA Ans. (1)

F(x) =x2 g(x) = xzjf(u)du =F1)=0

F"(x) = x2 f(x) — 2xjf(u) du

F'(1)=1£(1)-2x0

F'(1)=3

F'(1) =0 and F"(1) = 3 > 0 So, Minima
NTA Ans. (3)

Let thickness of ice be 'h'.

Vol. of ice = v=%((10+h)3 —103)

& _ 3 (30104n)) 0
a3 dt

) d .
Given d_\t/ =50cm’ /min and h = 5cm

_ 50=2"(3(10+5)4"
3 dt

dh 50 1 )
—= =——cm/min

T dt 4nx15’ I8x
Official Ans. by NTA (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 =

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

= C = 26 (P satisfies the line)

|N0rmal:x+3y+26=0|

6.

Sol.

Sol.

Official Ans. by NTA (4)
Since p(x) has realtive extreme at

(1, p(1))

(2,P(2))
x=1&2

sop(x)=0atx=1&?2
=>px)=Ax-1)(x-2)

= p(x) = j A(x® = 3x +2)dx

2

3
p(X):A(%—%+2XJ+C (D

P(1) =8
From (1)

8=A(1—§+2 +C
8y £

= 8=%+C =48 =5A+6C
PR2)=4

= 4=A(§—6+4)+C

= 4=%+C:> 12=2A+3C
From 3 & 4, C=-12

SoP(0)=C =
Official Ans. by NTA (3)
f'xX)=xx+1)(x-1)=x3-x

Idf(x) = Ix3 —x dx

4 2
X X

f(X) = T —7 +C
f(x) = £(0)

4 2
X X

S S
4 2

x2(x2-2)=0
x=0,0, 2,-2

X2+x2+x2=0+2+2=4

...(3)

..(4)

ALLEN .
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8. Official Ans. by NTA (D DIFFERENTIAL EQUATION
Sol. f(x) = (3x% + ax — 2 — a)eX ] NTA A 3

f'(x) = (3x2 + ax — 2 — a)eX + eX (6X + a) ) ns. (3)
= e*(3x% + x(6 + a) — 2) dy
f(x)=0atx =1 Sol. (y?-x)~ =1
=3+(6+a)—-2=0
a=-7 dx
f'(x) = ex(3x2 —x - 2) = d—y+X—y
=eX(x—-1)(3x+2)
+, - .+
. = JY e
Y 1 ILF.=¢ e
x =1 is point of local minima Solution is given by
-2
X = EY is point of local maxima xey= Iyzeydy +C
9.  Official Ans. by NTA (5.00) = xev=(y2—2y+2)e¥+C
C(10,11) x=0,y=1, givesC=-e
Ify=0,thenx=2-¢
D(0.8)
2. NTA Ans. (4)
11
8 dy
Sol. Sol. ¢——-¢’"=e" Letey=t
dx
A(0,0)  M(h0) B(10,0)
) 10 g oy By _dt
dx dx
MD2+ (MC)2=hZ+64+(h-10)2+ 121
= 2h2 —20h + 64 + 100 + 121 d_
= 2(h2 - 10h) + 285 dx
=2(h-5)2+235
it is minimum if h =5 LE. = o7 Z e
10. Official Ans. by NTA (4)
teX=x+c=>e¥*=Xx+cC
Sol. f(x) = (1 = cos’x)(\ + sinx) xe(%;,gj y0)=0=c=1
fx) = Asin’x + sin’x r=x+1=yl)=1+log:2
£'(x) = 2Asinxcosx + 3sin*xcosx 3. NTA Ans. (1)
f'(x) = sinxcosx(2A + 3sinx) 5
Sol. 2x =4dby = y'="—

-2\
sinx = 0, T ,(A#0)

for exactly one maxima & minima

—2 -3 3
— (-1, )= x (—,—j
3 ( ) €53

xe(—%,%j—ﬂn

4b
2
. . 2 2X X
Required D.E. is X =7y + (;J

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




4.

Sol.

Sol.

2
= —%%+/@ny—/@nx=—/@nx+k

1 1
—+0=A=>A=—
) 2

Giveny2)=0=>c=-3

3
y_(x+l)(x+(x+l)—3j

- y(3)=3.00

JEE (Main) 2020 Topicwise Solution of Test papers ALLEN .
NTA Ans. (2) 1 x2
ALLEN Ans. (BONUS) = Ty tinyiy=0aty=e
Note: As per the given informaton, x cannot
2 2
be negative. So, it is invalid to ask y(x) for N 1 X2 1+t o0 X_2 _2 oy 3e?
x < 0. Hence, it should be bonus but, NTA ¢ 2e
retained its answer as option (2). ~x=3e
— 6. NTA Ans. 3
dy _ -y & + & . 0 Sol. f'(x)= tla:rsrl((s)ecx + tanx)
dx  J1-x 50, \/l—yz JI-x2 ) B
. - ia—ly — X
Integrating, sin~!x + sin-ly = ¢ (1+sinx ; 1+ tanE
f'(x) = tan =tan
SO E+E=c S l—tani
6 3
. . T
Hence, sin~!x + sin-ly = — _1( (n nD
2 =tan | tan| —+—
4 2
Put X =——=sin” y =% (Not possibl
4 V2’ 4 (Not possible) ——<x<—:>0<£+§<E
NTA Ans. 4)
dy _ xy = f'(X)=§+%
dx x> +y°
2
Lety =vx ) I SN
S fx) 4.x 2 C
dx “dx “f0)=0 =c=
2
T X
XVX v = fXx)=—x+—
+X—= =
v de x> +vx® 1+’ 4 4
1
vy vy Y f(l)=%
dx 1+v* 1+v? 1+v?
7. NTA Ans. (3.00) 3
J-1+v vo [_dx Sol. (x + 1dy — ydx = ((x + 1)> = 3)dx 3
V3 X ‘é
1 5 - (x+l)dy—2ydx:(1_ 3 2de ;
= J.V_3.dV+J.—dV=— & (c+1) (x+D) g
\'% X E
y 3 2
) d =/1- dx 5
= V—2+/5nV=—/2nx+k = ((X+1)J ( (x+l)2J g
integrating both sides §
1 y) P
——+/n| L |=—/nx+2r
= 2v? n(x e Y —x+ 3 + EL
x+1 (x+1 z
3
E
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8.  Official Ans. by NTA (4) dt 2
t+Xx—=t+—
= +xdX t+ 5
2 +sinx dy
Sol. y+1 &:—cosx,y>0
dx 2
dy1 _ 2—co.sx dx
y + + S1n X dt dx
=2 =15
By integrating both sides :
Im|y+1|=—In|2+sinx|+/mK N 2(_1) = /n(x)+C {Put t zl}
t X
= 1= 1>0
y+ 2 +sinx (y+1>0) 2% Putx=1&y=2
— —=/nx+C
y then we get C = -1
=y = 2+4sinx _ox 2%
= —=€n(x)—1 = y= ¢
Giveny(0) =1 = K=4 Y nx
2x
4 = f(x)=
So, y(x) = Tasing 1 1-log, x
a=y(m) =1 1 1
S0, f{—}=—
2) 1+log, 2
dy —CosX
b:&} = 2+sinx(y(X)+1)} =1
x=n x=r 10. Official Ans. by NTA (1)
So, (a,b) = (1, 1) d
Sol. (1 +e™X) (1 +y?) —y=y2
9.  Official Ans. by NTA (2) dx
Sol. 2x2dy = (2xy + y?) dx

ﬂ_2xy+y2

dx  2x2 {Homogeneous D.E.}

= (1+y?)dy= (H}i

- {y—lJz/Zn(l+eX)+c
y

.. It passes through (0, 1) = ¢ =—-/n2

X
= y2=1+y lén(“—ze J
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11.

Sol.

12.

Sol.

Official Ans. by NTA (2)
x3dy + xy dx = x2 dy + 2y dx
= dy(x? - x2) = dx 2y — xy)

1 -2
= —j;dy = j sz(x D dx

A B C
= —Kny ZI(;'FX—Z‘F (X_I)de

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

= —Enyzfnx—z—/én(x—l)+k
X

=y?2)=e
=-1=m2-1-0+A
SoAh=—/n2
2
= /ny=- /mx+—+/n(x—1)+/n2
X

Now put x = 4 in equation

1
= fnyz—/én4+5+£n3+€n2
3 1
/my=/n| = |+—/ne
= (2) 2

3
= y=2+e

2
Official Ans. by NTA (1)

d
x—y—y =x*(xcosx +sinx), x>0
dx

d
_y—sz(xcosx+sinx) = ﬂ+Py=Q
dx x dx

1
so, LF. = eJ A S (x> 0)
Ix| x

Thus, pA J.l(x(x COSX +8in x))dx
X ‘X

= szsinx+C
X

cym=n = C=1

2e: Y Y
s0, y = x3sinx + x = (y)_, =7t

Also, % =x?cosX +2xsinx + 1
X

13.

Sol.

14.

Sol.

d ) .
—yz—x2 Sin X + 4X cosX + 28in X

dx?

dy _=n
Thus, Y(gj +w(gj =3 +2

Official Ans. by NTA (3)
Im(y + 3x) =z (let)

1 [d_y+3jzg
y +3x \dx dx
(1)

ﬂ + 3 2&
dx In(y + 3x)

(given)

4z _1
dx z

2
=zdz=dx = Z7=X+C

1
= Efnz(y+3X) =x+C

1
= X7 (In(y + 3 x))2=C
Official Ans. by NTA (2)
(5+¢€%) dy

2+y  dx

dy —*
Iz_ﬂ’ - J‘e"+5 dx

In (y +2)=-In(ex+5) +k
(y+2)(x+5)=C
cy0)=1

=C=18
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15. Official Ans. by NTA (1) 17. Official Ans. by NTA (1)
dy
d L XY XY +xy—2=0
Sol. cosxﬁ + 2y sin X = sin 2x Sol \/ EEYTEY TR
dy
= J1+x) (1+y?) +xy===0
dy 2sinx i ( X) ( Y ) Xydx
e A 2 sin X 4
= VI+x7/1+y =—xyd—y
. X
N Erel
LF.=e :>I ydy mdx
=e2hsecx = gec2 x W X (1)
y - sec? x = I2sinx-sec2 xdx Now put 1 +x2=u?and 1 + y2=v2
2xdx = 2udu and 2ydy = 2vdv
2y =2 [tanx secxdx = xdx = udu and ydy = vdv
yseenx '[ substitude these values in equation (1)
ysecZx =2sec X +C vdv u?.du
S e
Atx = E y= 0 2
3 s u —1+1
= .[dV = —J‘ﬁdu
n
:>0:2sec§+C:>C:—4 :>v=—J‘[1+ 21 jdu
u -1
ysec’ x =2secx — 4 1 u-—
= v=-u-—log, +c
2 u+1l
n
Put x = — 4% +1
4 = 1+y2=—\/1+x2+llog NIEX T
J 2 T W1+x3-1
y-2=2/2 -4
/ 2
y=2-2 :>\/1+y2+\/1+x2=%10g51+—x2+1+c
V1 -1
16. Official Ans. by NTA (2) X
18. Official Ans. by NTA (1)
Sol. X4ey+2«¢y+1 =3 (2)( )
Sol. y=| — -1 |cosecx
d.w.r. to x T
(1)
4 ' 3 L d 2 2
xteyy' +e¥ 4x? + 2y +1 =0 —y=—cosecx—(—x—1)cosecxcotx
dx =« I
at P(1, 0) dy 2cosecx
—=———-ycotx
Yp+4+yp=0 dx n
—yp=-2 using equation (1)

Tangent at P(1, 0) is
y-0=-2x-1)
2x +y =2

(-2, 6) lies on it

d

_y+ yeotx = 2cosecx

dx b
ﬂ_'_p(x)‘y:Zcosecx e(O,E)
dx bl 2

Compare : p(x) = cot x
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AREA UNDER THE CURVE
1. NTA Ans. 4)
Sol. 4x2-y<QOand8x-y+12>0
B (3, 36)
(0,2)
(-1,4) A
-3
/5
On solving y = 4x2
and y=8x+ 12
We get A (-1, 4) & B(3, 36)
Required area = area of the shaded region
3
= j(8x+12—4x2)dx=g
° 3
2. NTA Ans. (2)
Sol. A= J.l(\/;—x)dx
: o

1 1
Required Area : mr’ 6 g(l2n -1)

3.

Sol.

Sol.

NTA Ans. (4)

N (—?:,O) 0

1
Area = I(3—2x—x2)dx=3—32

-3

(4) option
NTA Ans. (1)

O ey
7~ N\
3
|
|><
0o
N
o,
3
Il
| —
X
—
N
TN
|
N
/N
FNGES
~—

a 2 3
\ P(a,a)
/ ~—R(b,0)
0]
\

1 1
—xb’=—=b=1
Also, 5 5

2
SO, &—iza—ja3—4a”+2=0
3 3a 6

—a®+4a3+4=16a3=a°-12a3+4=0
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5. NTA Ans. (2) 7.  Official Ans. by NTA (4)
Sol. 11 Sol.
B(33)
: 4 .................
\[§ \[? o C
c(F-F)
0(0,0)
A D(3
(L) ()
2
* y > x2 = upper region of y = x2
Required area = Area of trepezium ABCD — y <2x = lower region of y = 2x
According to ques, area of OABC =2 area of
1
Area of parabola between x = > & x =§ OAC
y i y
, —=|dy=2 ( y——)dy
A= l(ﬁ_lj(lﬂ_ﬁj _ ﬁfz(x,l) w1 = '([(\/_ j I[ W
202 202 2 7 2 4 3
. . 4 2 5 1,
6.  Official Ans. by NTA (2) = 3= {E 7 }
o, 151y
T = 30> 80”2 +8=0)
8.  Official Ans. by NTA (3)

XZ yZ

— 4+ =1 1

49 Sol. 0£y£x2+1,0£y£x+1,5£x£2

0,3)

(2,0

Area of Ellipse = nab = 61
Required area,

=7 X 2 x 3 — (Area of quadrilateral)

= 6Tc_l6><4
2

=6mn - 12

=6(m - 2)

| | ,
4
(2,3)
2 §
IS
\_/\§
—t—
27 o] 21 |2
/|

1
1
Required area = J (x* +Ddx +5(2 +3)x1

1/2

19 5

24 2

79

24
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9.

Sol.

10.

Sol.

Official Ans. by NTA (1)
(x-1) [x]<y<2Jx,
Draw y = 2./x = y? =4x

0 ,0<x«l1
y=x-1)[x]=14x-1,1<x<2
2, x=2
y:2\/;(
(2,2)
A (2, 1)
0 1 2

2
1

A 2{x”}ig_gé_1

2 32

Official Ans. by NTA (4)
X[ +yl<1
2y% > |x|

For point of intersection
x+y=1=>x=1-y
2

X
:—:>2 2:X
y ) y

2y2=1-y=>2y?2+y-1=0

11.

QRy-D(y+D=0

_1 1
y 20r—

1 1
Now Area of AOAB :EXIXIZE

X

N | =
| —
N | =
oo | =

Area of Region R, =

1

: 13 1
Area of Region R, :E!\/;dx =

Now area of shaded region in first quadrant
= Area of AOAB - R, - R,

_l_[lj_tlJ .5
2 (6) \8) 24

, 5) 5
So required area = 4[—j s

24

so option (4) is correct.

Official Ans. by NTA (2)

Sol. y=x*-1landy=1-x’

(-1,0) (1,0)

A= (-3~ -1)ax

A= j(z—zxz)dx =4j(1—x2)dx
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MATRICES 4. NTA Ans. (672.00)
1. NTA Ans. (4) Sol. trace (AAT) = Za; =3
Sol. b,=(3)"""a, Hence, number of such matrices
=9C, x 2° = 672.00
a, 3a, 3a, 5. NTA Ans. (3)
B=|3a, 3a, 3a, 1 1 2
Fa, 3a, 3a, Sol. A=|1 3 4
1 -1 3
ay ap ag; = |A| =6
— B =3 x 32 |3 d» 3y |adiB| _|adj(adjA)| _ [A]' _|A[
Fa, 3a, 3a, || |9A | 3*|A] 3
= 39A| = (6 =8
3)’
A= -1 6.  Official Ans. by NTA (4)
27279 Sol. |A|# 0

2. NTA Ans. (1) For (P): A =1,

Sol. x2+x+1=0 7 21 01 -
oa=o So,Azloorloorllor01
a? = o’

1 0
| 1 1 1 or 1y 4
_ 2
A 31 0)2 @ |A| can be —1 or 1
Lo o So (P) is false.
For (Q); |A|=1
1 00
A=lo 0 1 A:{l o}or {1 1}041 0}
01 0 0 1 01 11
= tr(A) =2
= AY= A2 A2=1, .
= Qs true
A3l = A28 A3 = A3
3 NTA A 2 7.  Official Ans. by NTA (4)
. ns.
Sol. ATA =1
22 = a2+b2+c2=1
Sol. A=(9 4} A| = 8 — 18 = —10

4 2
Ao adia -9 2

and ab+ bc+ca=0

Now, (a+b+c¢)2=1

= a+b+c==x1

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

= 3abc=2+x1=3,1

[SSHE

= abc=1,
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8.

Sol.

Sol.

Official Ans. by NTA (2)

1 2 1
Given p=| 2 3 —4| Here|P|=0 & also
1 9 1
given PX =0
1 2 1]|x
=2 3 4||ly|=0
1 9 1]z
x+2y+z=0
= 2x+3y—-4z=0; -~ D=0, sosystem have
x+9y-z=0

infinite many solutions,

By solving these equation

R | VO
we get Xx=——;y=Az=—
& 2 Y 2

Also given, x2 + y2 + 72 =1
—1Y 7.
— |+’ +] = =1

= (5] v (3)

= A=+ !

B /121 49
—+1+—
4 4

80, there are 2 values of A.
.". 80, there are 2 solution set of (X,y,z).
Official Ans. by NTA (10)

10.

Sol.

11.

Sol.

3 (x2 +1)2 +x? x(x2 +1)+x

x(x2+l)+x x2+1

a;; = (x2+ 12 +x2=109
=>x=4%3

Official Ans. by NTA (3)

+2 -1 1
C=adjA=|-1 0 2
1 -2 -1

IC| = Jadj A = +2(0 + 4) + 1.(1 - 2) + 1.(2-
0)=+8—1+2

ladj A| = AP =9 =9

A=Al =43
Al =3
B =adj C

B = fadj | = |CP = 81

1
-\T| = |IBl = —

1
(A, w = (3’ g)

Official Ans. by NTA (4)

Ax; = b,
AX2:b2
AX3:b3
1 0 0 |1 0 O
:>|A|1 2 0=10 2 0
1 1 1) |10 0 2
A= 2= 2
= =5
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P Y j 4
12. Official Ans. by NTA (2) N N
~ d=——(41+2]+4k) = ——(4i+2]j+4k
Sl A= CO'SG sin© 3\/5( J ) 3\/5( j+4k)
’ —sin® cos6
- = oi +2]+Bk
A2 cos® sinO || cos® sinB ir2j+p
__—sine cosO || —sin® cosO =o=4andf=4
B S , = A o ~
, | cos20 sin20 0, a=4i+2j+4k
AT = _4in20 cos20 None of the given options is correct
B=A4+A* 3. NTA Ans. 3)
| cosB  sin6 .\ cos40  sin40 Sol. bxz-bxi=0
| —sin® cosO| |—sin40 cos40 bx(c-d)=0
b (cos®+cos40) (sin®+sin40) B:x(a—a) ..(1)
—(sinB+sin40) (cosO+cos40) .
. o da-b=xr(a-c-a°)
IB| = (cosB + cos40)” + (sinb + sin40)
m 4 =2
[B| = 2 + 2c0s30, when 9=g 4 =00 -6) = 7\,2?:?
|B|:2+2cosﬁ=2(1—sinl8) - 2. _
5 from (i) b:?(c—a)
J5-1 5-45) 5-5
IBl=2| 1-—— |=2 = A S 1. . -
4 4 2 c=7b+a=—(1+J+k)
VECTORS 1
1. NTA Ans. (1) b.<¢=71 (3) Option
Sol. d+b+c=0 4. NTA Ans. (1)
=|af +|bP +|c P +2@@b)+2(bc)+2(Ea) =0 Y
)= Eb+bicE=— so. ! 1 3=1=2=24
2 2 11
d = axb+bxc+céxa .
i+b+c=0 Now, cos9=|ﬁ|'|\;fv|
= Axb=bxc=¢xi
= d = 3(axb) > _or—! > or—
= ax = [
Voo Jed18 6 63
2. NTA Ans. 4) 5 NTA A (30)
. ns.
ALLEN Ans. (BONUS) >
Note: None of the given options matches.So, | go1. §.c=10 — 5lclcosE=10 = [cl=4
it should be bonus but NTA did not accept 3
Sol. 5=A(B+e)=x(i+j+i‘j+4kJ

V2 32

=J§54$m§=m
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6.

Sol.

Sol.

Sol.

NTA Ans. (1.00)
f):(a+l)i+aj+af<,
G=ai+(a+1)j+ak and
f=af+a}+(a+1)f<
" p,q,T are coplanar
=[p § 7]=0

a+1l a a

= | a a+l1 a |=0

a a a+1
1
:>3a+1:0:>a=—§
)
pq 3 -q 3
2
7P =l ==
i =l =3
So3(P4) =M Txql=0
3(p.4)° 3(p.4)°
A= =——— ——=1.00
|Txql* [FFIq] —(F.9)
NTA Ans. (8.00)

rQ(2,-4,11)
(1-1 ’3)3/'

Ae §_| §_| o B

(-1,2,3) (3,-2,10)
Projection of PQ on AB = PQAB
|AB|

|G =3j +812)-(4i—4j+712)|_8

9
Official Ans. by NTA (2.00)
@ =|bl=|c|=1

-2 -2
|a-b| +|a-b| =8

= |af +|bf —2d.b+|af +|c ] —2a.c=8

Sol.

= 4-2(a.b+d.c)=38
|a+2b[* +|a+28)

=|a® |+4|b > +4a.b+|a[* +4|c | +4ac

=10+ 4(a.b+a.c)
=10-28
=
Official Ans. by NTA (0.8)
A 1
[ L L J
AG+T+K) BQY+]+3k)

Using section formula we get

2A+1r A+1+ 3A+1-
+ + k

oP 1 ]
A+1 A+1 A+1

AN +2+A+1+9A+3
A+1

Now OB-OP =

Y 141 +6
ToA+1

i j k
OAxOP=| 1 1 1
2A+1 3A+1
A+1 A+1

27\.+l¢ A ~ A A
= i+ j+ k
A+l A+17 A+1

|O_A><§|2= (27»+1)2 A2 42
(A +1)?

6L +1
T +1)

14l+6_3x(6x2+1)_
A+1 A +1)?

= 10A2-8L =0

=

8
= —208
= A=0, 0

=A=0.8
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10. Official Ans. by NTA (3) Thus, d=—-3i-2]+3k,
Sol. 7=i G-+ k A
r=i1(1+20)+ j(-1)+ k(¥) bo—2i_3}-k,
r=1(2+m)+ j(m—1)+k(—m) and6=7f—23—3f<
For intersection o
142/ =2+m .. () = 4.b+b.c+¢.4=9-5-26=-22
-l=m-1 ... (ii) 13. Official Ans. by NTA (18)
f=-m ... (ii1) Sol. T|a-(aiif
from (i) m=0
from (iii) ¢ =0 = Z(| a |2 +(@i)? _Z(E-i)z)
These values of m and ¢ donot satisfy equation = 3|df —X(@i)?
(. N
Hence the two lines do not intersect for any = 2|a
values of ¢ and m. = 18
11. Official Ans. by NTA (5) 14. Official Ans. by NTA (2)
Sol. Dr's normal to plane Sol. v = [5 B E:I
i i k
o R T T /S
01 -1 158=2 4 M nx>o0
1 n 3
Equation of plane )
A= 1)+ 1y = 0) + 1z 0) = 0 158 =1 (12 +n%) — (6 + n) + n(2n — 4)
_ 158 =n2+12-6-n+ 2n?2 —4n
Xx—-y-z-1=0 y
""" (1) 31’1 —51’1—15220
Now &=L B=0_y-1_ (1-0-1-1 n=8, 38 (rejected)
M T T T 3 6
a‘c=14+n+3n=1+4n=33
a-1_ B y-1 1
1 -1 -1 3 b-¢=2+4n-3n=2+n=10
4 | ) 15. Official Ans. by NTA (6.00)
“=3 BZ_E’ =3 Sol. Projection of , on i = projection of ¢ on 3
3a+p )3(412)5 :B-ﬁ 6ﬁ:>5~ -
a+B+y)=3|———+=|= — = = ‘a = cC-
! 3 3 3 EYREY
12. Official Ans. by NTA (4) "+ p is perpendicular to ¢ = b-¢=0
x -2 3 Let |a+b-¢|=k
Sol. f(x)=a. (B x 6): -2 x -1=x3-27x+26 Square both sides
7 2 X

f'(x)=3x2-27=0 = x=4%3
and f"(-3) <0
= local maxima at x = X, = -3
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16. Official Ans. by NTA (4.00)
Sol. \/§‘E+B‘+‘5—B‘
=\/§(\/2+2cose)+\/2—20056
=\/6(x/1+cose)+\/§(\/1—cos6)
=2\/§ cosg +2 sing
< (2\6)2 +(2) =4
17. Official Ans. by NTA (1.00)
Sol. |z +¥|=%
JEP + 5 + 225 ==
5 +2%.5=0 e (D)
Now (2% +1§).5=0
2% .5 +A[5] =0
from (1)
|51 +al51" =0
(L -DJF[* =0
given |y|#0 => A =1
3D
1. NTA Ans. (4.00)
7 17
Sol. D.R. of BP = <§—a,§—7,?—1>
A(1, 0, 3)

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

B(a, 7, 1)

5 7 17
R. =<——1,——0,—-3>
D.R. of AP 3 b3 3
BP 1r AP
> a=4

2.

Sol.

Sol.

NTA Ans. (1)
Plane passing through : (2, 1, 0), (4, 1, 1) and
5,0,

x—2 y-1 z
2 0 1 -0
3 -1 1

=>Xx+y-2z=3
P(2,1,6)

A2,1,0)
F _III....
B(4,1,1) '

Let I and F are respectively image and foot of
perpendicular of point P in the plane.

x=2 y-1 z-6

4 Y
eq™ of line PI ] 1 ) (say)
LetI(A+2,A+ 1,2\ +6)
:>F(2+&,1+&,_7\,+6j
2 2
F lies in the plane
:>2+&+1+&+2k—12—3=0
2 2
=>A=4
=1(6,5,-2)
NTA Ans. (4)
Point on plane R[_—zﬂl’ij
333
10. 10~ 10+
Normal vector of plane is ?1 +? J +?k

Equation of require planeis x +y +z =1
Hence (1, —1, 1) lies on plane
(4) Option
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4. NTA Ans. (2) x—1 y_2 7z—1
6 15 -3 Equation plane : {1+2 2-0 1-1/=0
3 -1 1 2+2 1-0 2-1
-3 2 4 —
Sol. Shortest distance = _ 20 =2x -1 3@y -2) S5z =0
J11x29-49 /270 —2x-3y-52+9=0
_ 270 =330 8.  Official Ans. by NTA (2)
5 NTA Ans. (3) Sol. Hence normal is L' to both the lines so normal
Sol. Tf A =—7, then planes will be parallel & distance vector to the plane is
; i=(1-2j+2k)x(2i +3j-k)
between them will be ﬁ =k=3 S
Butif A # -7, then planes will be intersecting n=1 -2 2/=i(2-6)—j(-1-4)+k(3+4)
& distance between them will be 0 2 3 -
6. NTA Ans. (1) G- 4ii itk
Sol. For planes to intersect on a line N . fol o th h
ow equation of plane passing throu
=> there should be infinite solution of the given 3.1 S‘% & D g g
,1,1) 18
system of equations
= A4x3)+5(y-1)+7(z-1)=0
for infinite solutions (=3) +3(y =D+ 72~ 1)
= 4x+12+5y-5+72-7=0
1 4 2 = 4x +5y+72=0 ..(D)
A=l 7 -5=0=30+9=0=0a=-3 Plane is also passing through (o, -3, 5) so this
L5 o point satisfies the equation of plane so put in
1 4 1 equation (1)
A=l 7 B=0=13-B=0=p=13 ~“da+5x(3)+7%x(5)=0
15 5 = 4o -15+35=0
Also fora=-3andb=13 A, =A, =0 — lo=5
La+pP=-3+13=10 9.  Official Ans. by NTA (4)
7.  Official Ans. by NTA (2) Sol. Equation of AB = ¥ =(i+ j)+A(3j-3k)
. P(42.3)
Sol. Two points on the line (L say) 3 =%, z=1 are ’
(0.0, 1) & (3,2, 1) —

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

Line passing through (1, 2, 1), parallel to L. and
coplanar with given plane is
T=1+2]+k+t(31+2]),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

(1,-2.3) (1,1,0)
Let coordinates of M = (1, (1 + 31), —=3L).

PM=-3i+(3A-1)j-3A+Dk
AB=3j-3k

.- PMLAB = PM.AB =0
=3BA-1D)+9A+1)=0

1

A=—

= 3
L M=(,0,1)

Clearly M lieson 2x + y —z = 1.
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10.

Sol.

11.

Sol.

12.

Sol.

Official Ans. by NTA (1)

PA = PB
A B
(4,-2,3) (2,4-1)
—>P
(a,B,7)
= PA2 = PB?

= (a-4)2+ P +2)2+(y-3)?
=(@-22+B-H2+ @+ 17

= 4o + 12 — 8y = -8

=>2x-6y+4z=4

Official Ans. by NTA (3)

-7 4 -1

D=8 1 5|=0=>b=-3
15 b 6

1 4 -1
D=3 1 5|=0=>21a-8b-66=0
ab 6

P:2x -3y +6z=15

. . 21
so required distance = == 3

Official Ans. by NTA (2)

tion of 1i llelto ~ =2 =2
equa 101N O lnepara cl 10 5 3 —6

through (1, -2, 3) is

x-1 y+2 z-3
2 3 -6

=T

x=2r+1
y =3r-2,
z=-6r+3
So2r+1-3r+2-6r+3=5

e (1)

passes

13.

Sol.

=-Tr+1=0

< |-

-1 _ 15
’y_ 7’,Z— 7

2 2 2
Distance s = J(g_lj {2_2) +(3_gj
7 7 7

X =

S ING)

= %\/4+9+36
LT

7
Official Ans. by NTA (2)

. . x+1 y-3 =z . .
Line is > =_—2=_—1=7» : Let point R is
2r - I, -2\ + 3, =N

|P(1,2,—3)

R
|Q (a, b, ¢) (image point)

Direction ratio of PQ=2A -2, 2L +1,3-1)
PQ is L' to line
=220R2A-2)-2R2A+1)-13-1)=0
4N -4 +40-2-3+A=0
M=9=Ar=1

= Point R is (1, 1, -1)

a+l

=1
2 2

b=0

= a+b+c=2

a=1 c=1
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14. Official Ans. by NTA (4 - -
Y @ (b—d).(cxd)
SoL L. o Xfl_y-2 _z-l SD;w
. = = = CX
&M= T 1
[ o X+2 _ y+l _ztl where @ =(1,-1,0)
27 a T 5-a 1
Point A(-1, 2, 1) B(=2, -1, -1) B zi_gé,oj
~ L, and L, are coplanar
11 ¢=(0,-1L1)
— | 5-a 1/=0 3o _z’_l’l
1 3 2 33
o= SD=1
= sD==
L_x+2_y+1_z+1 NE)
27 4 7 9 T 16. Official Ans. by NTA (2)
Check options (2, —10, -2) lies on L, Xy z
15. Official Ans. by NTA (4) Sol. " +B +Z =1
Sol. Line of intersection of planes
A=(a,0,0),B=(0,b,0),C=(0,0,
X+y+z+1=0 (1) (a ) ( ) ( ©)
2Xx-y+z+3=0 -(2) , _(33 gj_
eliminate y Centroid = 3°3°3) " (1,1, 2)
3x+22+4=0 a=3,b=3.¢c=6
—2z-4 7z
X= 3 ...(3) Plane §+_+g:1
put in equaiton (1) X +2y+72=6
z=-3y+1 .(4) ) ] A~ A
from (3) and (4) line L to the plane (DR of line = 2i + 2j+k)
-1 -1 z-2
3X+4=—3y+1=z x-t_y-1_ 1z
— 2 2 1
N PARABOLA
X_(_3j_y_3_z—0 1. NTA Ans. 3)
1 1 Sol. y = mx + 4 is tangent to yZ = 4x

Lo
m=

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




2.

Sol.

Sol.

Sol.

JEE (Main) 2020 Topicwise Solution of Test papers ALLEN .
NTA Ans. (0.50) 5.  Official Ans. by NTA (3)
AOPQ = 4 (2£.40)
> y'=8x
y/ 2
Py Sol.
_ O A<30°
Q(-.0) K (0,0
8
B
1 0 0l 4 2
t
Etz t 1=4 tanSOO:Fz?:tz%/g
—t* 0 1
AB =8t = 163
t=2(C-t>0)
Comel Area = 256.3-£ = 192./3
. m=7 4
Ans. 0.50 6.  Official Ans. by NTA (3)
NTA Ans. (2) Sol. Let P = (3t2, 6t); N = (3t2, 0)
[ 1 o 2 o 1?/
A(0,-1) P(hk 26t
O-D) Pk QLY (0’4bg/
= 3h=2tand 3k =t2-2 M
3x Y’
:>3y=(7) —2:>12y=9x2—8 N
NTA Ans. (2)
y? = 8x
M = (3t2, 3t)
Equation of MQ : y = 3t 3
3, ) :
. Q=|=t,3t <
o2
. Equation of NQ é
4tl—_2:>tl:_5, 3t ) _‘g
y=or— (x=3t%) g
tl.t2 =-1 (3t2 —3t2) %
4
L
b=y , 4 1 :
y-intercept of NQ =4t = - = t=— z
So coordinate of B is (8, 8) MO 9, 1 2
.. Equation of tangent at B is - MQ =2t 77 2
8y =4(x+8) =>2y=x+38 PN = 6t = 2 g
3
E
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7.  Official Ans. by NTA (1) X+y+1=0
Sol. Length of latus rectum = 4 This line touches circle
D ~applyp=r
l 0+0+1 L
W, Tl To
10. Official Ans. by NTA (1)
DB =2 Sol. y2=4(x+1)
— 1
CB = {(C,D)* -(DB)* =4 equation of tangent y = m(x + 1) -
CGC,=8
8.  Official Ans. by NTA (1) y=mx +m +é
Sol. Area (A) =2t (1 -1t?)
2
O<t<) y =8x+2)
=2t - 23 2
A=2t-2 equation of tangent y =m'(x +2)+—
A, e
dt 1
y=m'x+2[m'+—'j
m
1
t= V3 since lines intersect at right angles
S.mm'=-1
(_ta O) (ta O)
\A B / Nowy:mx+m+i (1)
\]<7l/(1’ 0 m
D C(t, £-1)
(_ta t _1)
. [ L L j
y=m'x+2| m'+—
m
A — i (1 _lj — i
= Amax = \/g 3 3\/5 | |
. y=——x+2(———mJ
9. Official Ans. by NTA (3) m m
1
Sol. y=mx + o (tangent at y2 = 4x) 1 1

y = mx — m?2 (tangent at x2 = 4y)

1
—=-m” (for common tangent)
m

m3 =-1
m=-1
y=-=x-1

y=-—x —2[m +—j (2)

m m

From equation (1) and (2)

mx +m + i=—ix—2 m+i
m m m

[m +ijx+3£m +ij =0
m m

Lx+3=0
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11.

Sol.

Official Ans. by NTA (2)
2
y=xXx

o)

/

dy
dx

=4

P

(v -4 =4(x ~2)
4x—y-4=0

Circle : (x =2)* + (y —4)* + AMdx -y —4) =

0
passes through (0, 1)

_18

4+9+AM-5=0 = A 5

Circle : X + Y + X(@h—4) + y(-A — 8) + (20— 4A) =

0

A+ 8 -16 53
| 2-2n, ===,
Centre.( 9 ) ( 5 10)

ELLIPSE

Sol.

Sol.

NTA Ans. (2)

2 2

3x + 4y = 124/12 is tangent to X—2+%=1
a

c? = m?a’ + b2

= a2=16

9 7
e= Jl-— =21
16 4

Distance between focii = 2ae = 2ﬁ

NTA Ans. (3)
Given 2ae =6 = [ge =3]...... (1)

and %= 2= w(2)

from (1) and (2)

Sol.

Sol.

1
6e2=3 = ezﬁ

S RN

Now, b% = a2 (1 — €2?)

1
= b2 =18 (1—5j=9

2(9)

Length of LR = —7= =32
ength o 32

NTA Ans. (4)

Any normal to the ellipse is

xsecO

V2

1
—ycosecH=——
Y 2

i + .y =1
(—COSOJ (smej

V2 2
cos® 1 sin®

T P

=

NTA Ans. (2)
XZ y2
Let ?+?=1; a>b;

et o2

N

4
= b’=—
3

-x 4
tangent y = o + 3 compare with

y=mx++a’m’+b’
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5.  Official Ans. by NTA (1) 7.  Official Ans. by NTA (2)
2 2 _ <~y
Sol. Forellipse -=+75=1 (b<5) Sol. Ellipse: —+35=1
Let e, is eccentricity of ellipse |
a
L b2=25(1-¢?) directrix:x:g=4 &e:E
....... (D)
Again for hyperbola —>a=2&b2=a2(l-¢?)=3
X2 y2 2 2
o e — Ellipse is %+%:1
Let e, is eccentricity of hyperbola.
B2 = 16(e, - 1) Pis (Lij
....... 2) 2
by (1) & (2) 3
25(1 - e;2) = 16(e,? - 1) Normal is : — - —==4-3
. 1 3/2
Now e;.e, =1 (given)
e =>4x-2y=1
!
o 25(1—ep?) = 16( 2 J 8.  Official Ans. by NTA (2)
2 2
4 5 . . T A 1
or e == ey= > Sol. Given ellipse is 5 + 2
5 4
Now distance between foci is 2ae Let point P is (/5 cos6, 2sin0)
4 .
.. distance for ellipse =2 X 5 x == 8=a (PQ)2=5co0s20 + 4 (sin 0 + 2)?
(PQ)2 =cos2 0 + 16 sin 6 + 20
5
distance for hyperbola = 2 x 4 x e 10= (PQ)2 = —sin2 O + 16 sin O + 21
o (o, B) = (8, 10) =85 — (sin 6 — 8)2
6.  Official Ans. by NTA (1) will be maximum when sin 6 = 1
2 2 2 ) _ 3 _
Sol. 25+ =1 > b); 2210 > b2=5a..() = (PQy = 85 =49 = 36
: . 9.  Official Ans. by NTA (1)
5 , 8 1Y :
Now, ¢(t)=—+t—t =——(t——) x>y
’ . —+-—=1
12 12 2 So 6 %9
8 2 5 b’ 4
t === = 1 —_—_— —
Mo =y =37¢ = ¢ =175 b3 e |9 N7
’ ’ 16 4
... (i1)
= a?2=281 (from (i) & (ii)) A and B are foci

So, a2 + b2 =81 + 45 =126

=PA+PB=2a=2x4=8




10.

Sol.

JEE (Main) 2020 Topicwise Solution of Test papers ALLEN .
Official Ans. by NTA (1)
. . — (P
Let foot of perpendicular is (h,k) /_ \ae. o
A X ?
N a_+‘t}),2_: 1
h,k
///’ o (0, b)
2 2
ax by a = a2e>
ae b’
X2 y2
—+=—=1 (Given)
4 2 B _ay=aZe’ = X —y=ae
e

11.

Sol.

¢

_2 e = /l_z—i
a= ’bZ\/Ea 4 \/5

.. Focus (ae,0) =(\/§,0)

Equation of tangent
y =mx ++/a’m’ + b’
y=mx ++/4m” +2

Passes throguh (h,k)
(k—mh)2=4m?2 +2 ..(D)

line perpendicular to tangent will have slope

my =-—X + \/5

(h + mk)2=2 ..(2)

Add equaiton (1) and (2)

k2(1 + m2) + h2(1 + m2?) =4(1 + m?)
h2+k2=4

x2 + y2 =4 (Auxilary circle)
(—1,\/5) lies on the locus.

Official Ans. by NTA (4)

2 2
a’x by 5,

————=a

X Y1

passes through (0, b)

b =ae’ = b%=a%!

a2(1 — ez) =%t = et + =1

HYPERBOLA

Sol.

Sol.

NTA Ans. (3)

2 2

x Y

36 b’

(1)
P(10,16) lies on (i) get b = 144

2 2

Xy

=1
36 144

Equation of normal is

2 2
a’x b

Y _ a2e?
X Yi

2x + 5y = 100
(3) Option
NTA Ans. (4)

4 _ 7

c, =

1 18 3
4 13
= 1+==22
9 3
(e, e,) lies on 15x% + 3y? =k
= 15¢; +3e; =k

= k=16
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-

Now equation of ellipse = x2sec?0 + y2 =5

X2 y? a’
= —+2—=1 l-—
5cos’® 5 b

Hence eccenticity of ellipse

5cos’0
(e) =1~ :

/1+2b2
= =1
2

1
2

:>b=—
2

". Equation of hyperbola : = 1

-y?
Clearly [

N | =

%l

2 2
y

1/2 1/2

j does not lie on it.

-

. ALLEN JEE (Main) Examination—January & September 2020
3. Official Ans. by NTA (2) ) =T o8 fsinBlesing .2
Sol. Slope of tangent is 2, Tangent of hyperbola

2 2 T
X Y 1 atthe point (x;, y,) is { GGKO’EJ}
4 2
X Wy (r=0) given = ey = Se,
4 2 - Hence 1 + cos20 = 5sin20
1 x 1 + cos20 = 5(1 — cos?0)
1
Slope : Ey—=2:> ..(D) 1 + cos20 = 5 — 5¢c0s20
: 1 6cos?0 = 4
(X, yy) lies on hyperbola
2
7 2 cos20 = — ...(3)
SR R Q) 3
4 2 Now length of latus rectum of ellipse
From (1) & (2) 21 10cos’® 20 4\/5
(4y1 )2 _Y_12 1 4y yl =1 b \/g 3\/_
4 b2 5. Official Ans. by NTA (2)
M ~ . -] 2 2
= Tyi=2=]y; =2/7| Sol. Ellipse : XT y?zl
Now x,2 + 5y,2 = (4y,)? + 5y,?
3 1
2 ==
= 2Dy =21 x =6 eccentricity = 1= =7
", foci = (x1, 0)
4.  Official Ans. by NTA (2)
. for hyperbola, given 2a= ./, = a=
Sol. Given 66(0,—) )
2 ". hyperbola will be
equation of hyperbola = x2 — y2sec20 = 10 Xy
. Xy 172 v
10 10cos’ 0 eccentricity = /1 4+ 2p2
Hence eccentricity of hyperbola >
- foci= |+ 1+2b 0
(e )= 1+1000529 0 roer= 1= 2
" 10 -+ Ellipse and hyperbola have same foci
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6.

Sol.

Sol.

Official Ans. by NTA (1)

2 2

X
) i -2 -1
Since, (3, 3) lies on 2 b

Z -2

a’ b’
(D)

2
a

Now, normal at (3,3)isy—3 = e (x-13),

which passes through (9, 0) = b? = 2a?

2
So,e2=1+— =3
a

Also, aZ = (from (i) & (ii))

N | o

9
Thus, (a2, €2) = [E 3j

Official Ans. by NTA (2)
y = mx + c is tangent to

X2 y2
2 2 4v2 =
100 64 and x* + y*> = 36

c2=100 m2 — 64 | c2 =36 (1 + m?)
= 100 m2 — 64 = 36 + 36m?

2:— = +—
Mo="g =7 M=%y

100) 36 x164
1+— | =

2
¢ _36( 64 64

4c? = 369

COMPLEX NUMBER

Sol.

NTA Ans. (3)

3+1isin0

- is a real number
4 —icos0

= 3c0s0 + 4sinO = 0

-3
t = —
= tan0 2

. . 44
argument of sin + icos® = m—tan 15

2.

Sol.

Sol.

Sol.

NTA Ans. (2)

Re(z_ljzl
2z +1

Putz =x+1y
iy )—1

Re[ W)LY
2(x+iy)+i

RCH (x—1)+iy J( 2x—i(2y+1D:1
2x +i2y +1 )| 2x—i(2y +1)

=>2x2+2y2+2x+3y+1=0

3 1
X2+ y2+ X+ Ey+5=0

= locus is a circle whose

3

) 1 )
Centre is ( > 4) and radius

NE]
4

. 5
= diameter = >

NTA Ans. (1)
o=
a=(1+o)(1+o?+o*+... + ®?90)

b=1+4+o+0+ ... + ©’%0 =101
x2-102x + 101 =0

(1) Option

NTA Ans. 4)

Assuming z is a root of the given equation,

,_—b£iVI80-b’

2

b)Y 180-b>
-2 + — 40
SO’( 2) 4

= —4b+ 184 =160 =>b =06

ALLEN .
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5. NTA Ans. 4) 7.  Official Ans. by NTA (2)
Sol. z=x+1iy
1+sin2n/9+icos2n/9
Sol. The value of el bl
A .27 . 21
(0,4) 1+sin— —icos—
9 9
< > 3
(-4.0) (4,0) 1+sin (n - 571} +icos (n - 571)
_ 2 18 2 18
JO-4) . (m Sm) . (n 571)
l+sin| ——— |—icos| ———
2 18 2 18
|X|+|Y|:4 LI A
1+cos—+zsmﬁ
|Z|=‘\'X2 +y2 :>|Z|min :\/g&lzlmax :4:\/E - 1+COSS£_iSin5l
18 18
So |z| cannot be /7 S st sp Y
2cos” == +2isin = cos——
_ 36 36
6. NTA Ans. (3) 5T .. 5m; 5m
2cos”— —2isin—.cos—
36 36 36
Sol 21 =1 3
T lz+2i cos5—7t+isin5—7T
4 36
. . S0 .. S5m
=z -1 =z + 2i| COS%—ZSIH%
=> z lies on perpendicular bisector of (0, 1) and oi5736 ) 5
—_ i5m/18
0, -2). - e—iSrr/S(uJ :(e )
5w
1 — B
N Imzz—z cos 6 +isin5w/ 6
§ = —£+i/2
i 2
3 Let z=x-7 8.  Official Ans. by NTA (1)
: Sol. (3+2v-54)=3+2x3x61
§ Clzl = T = x2 = 2
2 VR (34461
:
i 2
t . S — (3—2@):(3—£1)
8 Sz 31| = x4 = X+
z 2 4 172 1/2
3 (3+2v-54 ) +(3-2v-54)
% e = +(3+V6i )£(3-61)
g N4 2
E =6, -6, 2/6i,—2+/6i,
3
E
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9.

Sol.

10.

Sol.

Official Ans. by NTA (4)
EEEE
1—i i)
.2 \Mm/2 2 \n/3
- ((1+1) J :[(1“) J |
2 -2

= ()m2 = ()3 = |

m

=
2

4k, and 3 = 4k,

= m = 8k, and n = 12k,

Least value of m = 8 and n = 12.
.. GCD =4

Official Ans. by NTA (4)

Re(z) = |z - 1

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

1
- y2 = 2X — 1 = 45()(——)

= a parabola with focus (1, 0) & directrix as
imaginary axis.

1
* = | —, O
.. Vertex (2 )

(0,0)

A(z,) & B(z,) are two points on it such that

o 1
slope of AB = tan PN

(arg (2-22) = )

for y2 = 4ax

Let A(at,?, 2at;) & B(at,?, 2at,)
2 4a 1

Mpp = =

t, +1t, _Y1+YQ 3

(Here a= l)
2

11.

Sol.

12.

Sol.

13.

Sol.

=y +Y,= 4a3 = 243
Official Ans. by NTA (3)

A2 = cos20
isin20

1sin20
c0s20

co0s50

Similarly, A>=|
isin 50

isin 50 a b
cos560 J - {c d)
(1) a2 + b2 = c0s250 — sin?50 = cos100 =
cos75°

(2) a2 — d? = c0s2560 — cos250 = 0

(3) a2 — b2 = c0s250 + sin250 = 1

(4) a2 — 2 = cos250 + sin250 = 1

Official Ans. by NTA (3)

2z +1
z—ki

u=

23y iy -k | (XCy+D-2x(y k)
T X+@y-k? X +(y —k)?
Since Re(u) + Im(u) =1

= 2x2 + 2y+1)(y-k)+x(2y+1)-2x(y-k) = x2
+(y - k)?

P(0,y,) ) g2 yity,=-1
QO.y,)/ =Y HY-K=K2=0\ o g2

~PQ=5

= |y,-y,F5 =>kK+k-6=0
= k=-3,2

So,k=2(k>0)

Official Ans. by NTA (4)
a=0 (@®=1)

= 2+w*=a+bo

=24 443 0+6220°+42 . P+t =a
+ bw

=>16+320+24 0> +8+m=a+ bw
= 24 + 24 o + 330 = a + bo

= 240+ 330 = a + bo
=a=0,b=9
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. ALLEN JEE (Main) Examination—January & September 2020
14. Official Ans. by NTA (4) 17. Official Ans. by NTA (3)
Sol. Letz=x+1iy Sol. z=x+1iy
(z —2Re(z)) 2 = i|z)?
D A(2) ’ ”le 22
xX+1y) =1(x"+y)
. ¢ =y —id +y - 2xy) = 0
(x= Y& +y) -ix-y)’=0
C 4 B(2) X - +y)—ix-y) =0
(z—2Re(2)) Sx=y
Length of side = 4 zliesony = x
AB =4
7h4 PROBABILITY
2y =45y =2 1. NTA Ans. (3)
BC =4 Sol. Probability that at most 2 machines are out of
|Z—(Z—2Re(z)| =4 service
2x|=4; x| =2
e (7 - i - (3) a3 (5= )
lz| = (x> +y* = Ja+4 =22 ‘\4 "\4) \4 *\4) \4
15. Official Ans. by NTA (3) .
) S
1+i3) (20)" ~\4) 8 -8
SOl. N =\
=i =i 2. NTA Ans. (3)
30 30
S a— oL KOl 2]3]4]s
((1-1)0) . ‘1‘12‘11‘5‘2‘1
PK) | — | = | = |=|=|—
0 32132 (3232|3232
B (1+i2 -2i)" Expected value = Y. XP(k)
2 112 1115 8.5
BT 32 032 32 32 32 32
=215 28-24 4 1
16. Official Ans. by NTA (4) 32 32 8
Sol. z=x+1y 3. NTA Ans. (4)
|z| —ke(z) < 1
2
Sol. P(A) + P(B) —2P(A N B) = 5

= x> +y? —x<1
2 2
=X +y <1+x

=x7+y <1+2x+x°

=y><2x+1

2 1
=y <2 Xx+—
y [ !

P(A) + P(B) - P(A N B) = %
1

P(A N B) = 10

(4) Option
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4.

Sol.

Sol.

Sol.

NTA Ans. (3)

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

W | —

@) p(a/(auB)=TECACB)__P()

P(AUB) P(AUB)
1
3 3
1.1 1 4
3 6 18
(3) P(A/B)=P(A)=

4) P(A'/B'):P(A'):%

NTA Ans. (2)
YP(X)=1 = K2+ 2K + K+ 2K + 5K2 =

1
=6K2+5K-1=0= (6K-1) (K+1)=
0

1
= K =-1 (rejected) = K = 3

23
P(X >2)=K + 2K + 5K2 = 36

NTA Ans. (3)

ALLEN Ans. (BONUS)

Note: Interpretating the given question, we
find an answer that does not match with any
of the given options. So, it should be bonus,
but NTA retained the answer as option(3).
10 different balls in 4 different boxes.

10

2,3,0,5 23,14 2323

1 , 10! 10! 10!
—o| 4% +4!x +4!'x 5 5
4 2! x3!x0!x5! 21x31x1!1x4! (21)" x21x(31)*x2!

17x945
= 915

7.

Sol.

Sol.

NTA Ans. (1)
A : Event when card A is drawn

B : Event when card B is drawn.
1
P(A)=P(B)= S

Required probability = P(AA or (AB)A or
(BA)A or (ABB)A or (BAB)A or (BBA)A)

11(111) (1111)
=—X—4| =X—=X— [X2+| =X —=x—x— [x3
22 \2 2 2 22 2 2

11

1 1 3
4 4 16 16
Official Ans. by NTA (1)
Let B, be the event where Box-I is selected.
& B, — where box-II selected
1
P(B,) = P(B,) = 5
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[B_J + P(B,)P [B—J

1 20 1 15
= —X—+—X—

T2 30 2 20

Required probability :

1 20

p(Bij___ 2730 _
E) 1 20 1 15 2
3

8
17

2 30 2 20

+ |

3
4
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. ALLEN JEE (Main) Examination—January & September 2020
9. Official Ans. by NTA (1) Choose one non-zero & one zero as digit =°C,

Sol.

10.

Sol.

11.

Sol.

Given E,, E,, E; are pairwise indepedent
events so P(E,NE,) = P(E,).P(E,)

and P(E,NE;) = P(E,).P(E;)
and P(E;NE,) = P(E;).P(E))
& P(E,NE;,NE;) =0

E,NE, J _ P[E, N (E, NE,)]

Now P( - PE,)

1

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

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

1 - P(E,) — P(E5)

[1 - P(E3)] - P(E,)

P(ES)-P(E,)

Official Ans. by NTA (2)
A : Sum obtained is a multiple of 4.

A=1{(1,3),(2,2),3,1),(2,6),3.5),(4,4),
(5,3), (6, 2), (6, 6)}

B : Score of 4 has appeared at least once.

B={(1,4),(2,4),(3,4),(4,4),(5,4),(6,4),
4. 1), (4, 2),(4.3),(4,5), (4, 6)}

Required probability = P(Ej _PBNA)
A P(A)

1/36

9/36

O | —

Official Ans. by NTA (3)
First Case: Choose two non-zero digits °C,

Second Case : Number of 5-digit numbers
containing both digits = 25 — 2

12.

Sol.

13.

Sol.

Number of 5-digit numbers containg one non
zero and one zero both = (24 — 1)

.. Required prob.

(00, x(22-2) + °¢ x (24 -1))
- 9x10*

36x(32-2)+9x(16-1)
9x10*

_4x30+15 135
10* 10*

Official Ans. by NTA (3)

We have, 1 — (probability of all shots result in

. 1
failure) > 2

i)
=>1-| =] >=
10 4
:>§>[3Jn:>n>3
4 10 -

Official Ans. by NTA (4)

1 5
P(6) = P P(7) = 36

P(A) =W + FFW + FFFFW + ...

5 31 1 [5“31}21
FEX—x—+|=| | = | =+
6 3 6 \6)\36)6

1
6
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14.

Sol.

15.

Sol.

Official Ans. by NTA (11)
4 dice are independently thrown. Each die has
probability to show 3 or 5 is

p:

N
(OSSR

2

1
sq=1- 373 (not showing 3 or 5)

Experiment is performed with 4 dices
independently.

.. Their binomial distribution is
@+p)*=@*+4C, ¢’p +4C, ¢?p* +*C; qp +
4C,p*

.. In one throw of each dice probability of
showing 3 or 5 at least twice is

33

=pt+ G qp? +4Cg%p? = o
.. Such experiment performed 27 times

. so expected out comes = np

£x27
81

=11
Official Ans. by NTA (11.00)

P(H) = %

_ ]
P(H) =~

Let total 'n' bomb are required to destroy the
target

Now check for value of n

16.

Sol.

17.

Sol.

18.

Sol.

Official Ans. by NTA (2)

Total numbers in three familes=3 +3 + 4 =
10

so total arrangement = 10!

Family1| [Family 2| [Family 3
3 3 4 Favourable
cases
= 31 31x3!x4!

Arrangment of' 3 Families Interval Arrangment of families members

.". Probability of same family memebers are

313131411
10! 700

together =

so option(2) is correct.

Official Ans. by NTA (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 +even
odd + odd

e

so favourable cases = °C, + °C,
=15+10=25
25 25 5

P(3 numbersarein AP. =———=—>=—)
C, 165 33

Official Ans. by NTA (3)

P(A U B) =P(A) + P(B) — P(A N B)
0.8=0.6+0.4-P(A N B)

P(A nB)=0.2
PAUBUC)=2PA)-2XP(AnB)+P(ANB N
O

a=15-02+03+p)+02
a=12-p e [0.85, 0.95]

(where a € [0.85, 0.95])

B e [0.25, 0.35]
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ALLEN EE (Main) Examination—January & September 2020 Ik
. y & Sep
STATISTICS 5. NTA Ans. (4)
10
1. NTA Ans. (54.00) Sol. >'(x,-5=10
i=1
Sol. 3+7+9+12+13+20+x+y:10 |
8 = Mean of observation x; -5 =1—Z(xi -5)=1
X+y= 16 043
) , = u=mean of observation (x; — 3)
2X _[Ej =25 = (mean of observation (x; — 5)) + 2
n n =1+4+2=3
32+72492 4+ 122+ 1324202+ x2 +y2 = Variance of observation
1000 1 L
X2 + y2 = 148 X; =5 ZBZ(Xi -5)*
Xy = 54 -
2. NTA Ans. (18) ~ (Mean of (x; - 5))2 =3
= A = variance of observation (x; — 3)
2 . o
Sol. Variance of first 'n' natural numbers = =210 = variance of observation (x; —5) = 3
12 So(u M) =3, 3)
=n=11 6.  Official Ans. by NTA (1)
and variance of first 'm' even natural numbers | Sol. o2 = variance
- - U = mean
:4[m121j:>m3 L l6=m=7 )
Z(Xj - H)z
m+n =18 o = =1
3. NTA Ans. (1) n
Zx. n= 17
Sol. =—=10 = Xx; = 200
20 17
) > (ax+b)
=1 =17
Zx_z 17
7 _100= 2 _
np100=4 gl — 9a+b=17 (D)
2 _
(i) o =216
17
200-9+11 202
Actual mean = 3 D (ax+b-17)*
20 20 - x=1 — 216
, 17
2080—-81+121 202
Variance = 20 - —( ) =3.99 -
Z a’(x —9)°
(1) OptiOl’l — x=1 =216
4. NTA Ans. (1) 17
Sol. 20p—q=10 () = a281 - 18 x9a2 + a2 3 x (35) =216
1 .. 216
and2|p|:1:>p=i5 ...(>i1) = a2=Z=9 = a=3(@>0)
1 = From (1), b=-10
S0, P=—7 and q =-20 So,a+b=-7
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7.

Sol.

Sol.

Sol.

10.

Sol.

So, 02 =135=

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

= +0+d+2d+...+10d
11
=a+5d
(X -x,)
11
= 90 x 11 = (25d2 + 16d? + 9d% + 4d?) x 2
=>d=+3=>d=3
Official Ans. by NTA (4)

= varience =

ol s%(M —m)?

Where M and m are upper and lower bounds
of values of any random variable.

2 1 2
. 6" <—=(10-0
4( )

=0<0<5
.o #0.
Official Ans. by NTA (3)

Variance =

_2_(ij2
10 10

9
S.D. = 0

Official Ans. by NTA (1)
x=10

(x; —p)’ _( (x; —p))2

n n

w8l
100

_ _63+a+b

= X =10 = a+b=17 ..(1)

Since, variance is independent of origin.
So, we subtract 10 from each observation.

79+(a—10)" +(b-10)"
8

= a2+ b2 -20(a+ b) =-171

= a2 + b% = 169 ..(2)

From (i) & (ii));a=12&b=5

~(10-10)”

11.

Sol.

12.

Sol.

13.

Sol.

Official Ans. by NTA (4)

*» Variance is independent of shifting of origin
= x;:15 25 35 or -10 0 10

f. :2 x 2 2 x 2

1

2
x,

i

2t

1

- (%)’

= Variance (6?) =

200+ 0+200
T xra O R=0)
= 200 + 50x =200 + 200
=>x=4

Official Ans. by NTA (1)

2+4+10+12+14
T +4+10+12+ +x+y:8

=50 =

_ 4+16+100+144+196 + x> +y’

16 - 82
7
2 2
16 + 64 = —460”7‘ =y
560 = 460 + x2 + y?
x2 +y2 =100 ....(>i0)
Clearly by (i) and (ii), [x —y| = 2
Ans. 1
Official Ans. by NTA (2)
Mean = 5
3+5+7+a+b
— =
a+b=10
Sd.=2=

(3-5)2 + (5-5)2 + (7-5)* + (a-5)2 + (b-5)2 =
20

=4+0+4+@-5%2+(b-52=20
a2+ b2-10(a+b)+50=12
(a+b)2—2ab - 100 + 50 = 12

ab =19 ...(ii)

Equation is x2 - 10x + 19=0
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. ALLEN JEE (Main) Examination—January & September 2020
14. Official Ans. by NTA (2) 3. NTA Ans. (1)
Sol. ~pv~q) >pvVvgq
2
Z:(xi —a) Z:(xi —a) (~pAqQ) —>pVvq
Sol. SD = |H———~— ~{(p A @ A (~p A ~q)}
~(~p A f)
(1) Option
2 4. NTA Ans. 4)
_|pa_(n
n (nj Sol. (1) PA(PvQ)=P
n n 2) Pv(PAQ)=P
(Given X(x;—a)=n X (x;-a) =na} (72Q)
i=1 i=1
(3) Q- (PA(P>Q))
=+a-1
15. Official Ans. by NTA (6.00) =Q—>(PA(~PvQ))=Q—>(P~Q)
ol Jx[o]2]4]s8 z =(~Q)v(PrQ)=(Pv(~Q))
f nCO nCl nCZ DCS nCn
@) (PA(P>Q))—>Q
sxs, &% O =(PA(-PVQ))>Q=(P2Q)>Q
Mean = Z} - ==
T =((~P)v(~Q))vQ=(~P)vi=
. 5. NTA Ans. (2)
Mea =(1+2)n_ CO=72D8 Sol. p>(par~qisF=pisT&par~qisF=qis
2 2 T
3"-1_1728 SpisT,qisT
2z 6. NTA Ans. (2)
=3 =729 = 08 Sol. p=4/5 is an integer.
MATHEMATICAL REASONING q : 5 is irrational
1. NTA Ans. (2) ~pVva=~pAr-~q
Sol. Contrapositive of p = q is ~q = ~p = /5 is not an integer and 5 is not irrational.
AcBABD)—(AcO) 7. Official Ans. by NTA (3)
Contrapositive is Sol. Let b denotes statement
. n
“(AcC)—> (A cB)v~B D) ol. Let p denotes stateme
p : I reach the station in time.
AgC—>(AgzB)v(BgD)
q : I will catch the train.
2. NTA Ans. 3) Cont " ¢
ontrapositive of p —
Sol. (p—q) A (q— ~p) P P=4q

(~pv @) A (~qv ~p)
~pv(q A ~q)
~pvC=-p

is ~q = ~p
~q — ~p : [ will not catch the train, then I do
not reach the station in time.

4
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8.

Sol.

Sol.

10.

Sol.

11.

Sol.

Official Ans. by NTA (1)

Option (1) is

~pA(PVa) = q

= (~pAP)V(~PAQ) = ¢

= Cv(~prg) = q

= (~pAQ)—>q

= ~(~pAq)vq

= (pv~avq

= (pvq)v(~qvq)

= (pvq) v t

so ~pA(pvq) — q is a tautology

Official Ans. by NTA (1)

p—>~(pA~q)

=~pv~(pr~q)

=~pVv~pVv(q

=~(PArqvq

=~pVvq

Official Ans. by NTA (3)

(p A qQ — (~q v 1) =false

when(p A @) =T

and (~q v r)=F

So (p A q) =T is possible when p = q = true
". ~q = False (q = true)

So (~q v r) = False is possible if r is false
~p=T,q=T,r=F

Official Ans. by NTA (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
=TVES, =T

12.

Sol.

13.

Sol.

14.

Sol.

15.

Sol.

16.

Sol.

Official Ans. by NTA (3)
p = function is differantiable at a
q = function is continuous at a

contrapositive of statement p — q is
~q—>~p

Official Ans. by NTA (3)
p<q=(pP—>9r@—>p)

X~y = Xo~y)A(~y—>X)
w(p—>q=~pVvq)

X <>~y = (~xV~Y) A VX)

~ (X~ Y) =X AY) V(~xA~Yy)
Official Ans. by NTA (3)

p—> p— |(p>@—>p)—>
Pla[g—p pvq

(q—>p) pva|(p—>(pVva)
T|t| T T T T T
T|F| T T T T T
E|T| F T T T T
F|EF| T T F T T

Official Ans. by NTA (3)
Negation of ¢ v (~pAq)
pv(~prq)=(pv~p)a(pva)
=(T)A(pva)

=(pva)

now negation of (pv q) is
~(pvaq)=~pr~q

Official Ans. by NTA (2)

Contrapositive of (p — q) is ~q = ~p

For an integer n, if n is even then (n3 —-1)is
odd
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