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FINAL JEE-MAIN EXAMINATION - SEPTEMBER, 2020
(Held On Friday 04" SEPTEMBER, 2020) TIME : 3 PM to 6 PM

E+tan’lx,|x|Sl
The function f(x) = 1 is :

—(x|-D,|x[>1

2(I |=D),|x|

(1) continuous on R—{1} and differentiable on
R - {-1, 1}.

(2) both continuous and differentiable on
R - {-1}.

(3) continuous on R — {1} and differentiable on
R - {-1, 1}.

(4) both continuous and differentiable on
R —{1}

T o tan™ x| x| <1
W f(x) =

1
—(x|-D,|x[>1
2(I [, x|

(DR-{1} HHa@ aMR — {1, 1} H SATheT T
(2) R — {~1} # Fad iR seeheH, S, B
(3)R—{-1} HHAA AR — {1, 1} H SFTheHT § |
(4) R —{1}¥ Had IR sttt <M1, 81
Official Ans. by NTA (1)

§+tan’1 X , X e(—oo,—l]u[l,oo)

X e(—l,O]

xe(O,l)

for continuity at x = —1

LHL. = E—£=0
HL. =77

RHL. =0

so, continuous at X = —1

for continuity at x = 1

MATHEMATICS TEST PAPER WITH SOLUTION

DIFFERENTIABILITY-XII

RHL. = —+==Z1
T4 04 02

S0, not continuous at X = 1
For differentiability at x = -1

T 141 2

1
RHD. =-—

2
so, non differentiable at x = —1

SET-XI

50 n
Let UX,=UY, =T, where each X, contains
i=1 i=1

10 elements and each Y; contains 5 elements. If each
element of the set T'is an element of exactly 20 of sets

X's and exactly 6 of sets Y;'s, then n is equal to :
(1) 45 ()15
(3) 50 (4) 30

50 n . .
" UX, =UY, =T8Tl 9% X, # 10 2l

TAM TS Y, § 5 3799 H § | 9 T 1 I S1aad
3k 20, X; TY=E! 1 Teh 99 & 71 i 6, Y,
Tg==d] o1 Uk 1999 €, A n HIAF T

(1) 45 (2) 15

(3) 50 4) 30

Official Ans. by NTA (4)

50
Sol. n(X;) = 10. UX,=T,= n (T) =500

each element of T belongs to exactly 20 elements

- Sn
of X;= 0 = 25 distinct elements so 6 = 25

= n=30

Q.E.-XI

3.

LetA#0beinR. If o.and 3 are the roots of the equation,

x2—x +2A =0 and acand y are the roots of the equation,

3x2-10x+27X = 0, then % is equal to :
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A =0, R o B
X2—Xx+2L=0% JA § 3R o q y, FHIRI

3x2-10x+27A = 0 & HA &, B—; TR T

(1) 36 (2) 27
3)9 (4) 18
Official Ans. by NTA (4)
o+B=1 af =2A

10 27\

D.E.-XII

4.

The solution of the differential equation

dy _ y+3x
dx log,(y+3x)

+3=0 is:-

(where C is a constant of integration.)
(1) x-2 log.(y+3x)=C
(2) x-log.(y+3x)=C

3) x—% (log.(y+3x))?=C

1

dy  y+3x

_ YN s gmEat:
dx log,(y+3x)

(SR C Teh GHIhe TR § 1)
(1) x-2 log,(y+3x)=C
(2) x-log (y+3x)=C

3) x—% (log(y+3x))?=C

1
@ y+ 3x—5 (log.x)?=C

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

1 (d_y+3j=£
y+3x \dx dx
d_y+3:ﬂ
dx In(y + 3X)
&1
dx =z

ZZ
=zdz=dx = ?=X+C

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

1
= ) (In(y +3x))2=C

S.S.-XI

S.

Let a, a,..., a, be a given A.P. whose common

difference is an integer and S, = a, + a, + ..+ a,.

Ifa;=1,a,=300and 15 <n <50, then the ordered

pair (S, 4a, 4) is equal to :

(1) (2480, 249) (2) (2490, 249)

(3) (2490, 248) (4) (2480, 248)

A a,, ay,..., a, Ih i TI"§ TR % %, ISEED

S,=a,+a,+...+4a,

a;=1,a,=300 15 <n <50,

(Snay9)

(1) (2480, 249) (2) (2490, 249)
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LIMIT-XII
Sol. a,=a; +(n-1d 7. Letf: (0, ) — (0, ©) be a differentiable function

=300=1+@-1)d such that f(1) = e and
= (n-1)d=299 =13 x23

since, n e [15, 50] lim £ (x) - x*f7(t) 0
~n=24andd=13 t>x t—x

a4 =ay),=1+19x 13 =248 If f(x) = 1, then x is equal to :
= a,, =248

1 1
(1) 2e @ 5 (3)e @ 2

. A (0, 0) —> (0, 00) Teh UTHI STFher 1T Herd §
3D-XII & f(1) = e dem
6. The distance of the point (1, —2, 3) from the plane 202, N L 2cd

x-y+z = 5 measured parallel to the line limt PO =x1 O

=X t—Xx

S

n

20
L= - {1+248) = 2490

=08 19 f(x)= 1,8, A x

i = X = i 1S : A %
2 3 -6 1 1
(1) 2e (2) EN Qe @ -

e €
Official Ans. by NTA (4)

PP = X2 (D)
X 'y 2 . . =L
3537 AR Gl SR A | ¥

1 7
17 21 ) = @3
fog (1, — 2, 3) &1 FHAA x—y+z = 5 9 3@

1 7 using L.H. rule
1)7 2)1 3) = 4) -
1) @) © 3 @53 _2tf2(x)—x72f'(0).£(t)
Official Ans. by NTA (2) L gl 1
equation of line parallel to §= % =i6 passes = L =2xi(x) (i) - x £(x)) = 0 (given)
- f'(x)dx d_x
f(x) X

through (1, -2, 3) is = f(x) =xf'(x) = I

x—1_y+2_z-3_| = n [fx)] = fn x| + C
2 3 -6 f1)=e x>0, f(x) >0
x=2r+1
_ 1
y =3r-2, = f(x) = ex, iffx)=1=>x=—

z=-6r+3 e
2r+1-3r+2-6r+3=5 DETERMINANT-XI

Tr+1=0 8. If the system of equations

X+y+z=2

2x+4y-z2=6

3x+2y+Az=yp

has infinitely many solutions, then :
(HA-2pu=-5 )2 —p=5
B)2Ah+p=14 @Hr+2u=14
It FHtw & fwm

X+y+z=2

2x+4y-z2=6

3Xx+2y+Az=p
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Sol. For infinite solutions
A:AX:AY:AZ =0
1 1 1
Now A=0 =2 4 -1|=0
3 2 A

9
Fork:E&p:S,Ay:AZ:O

Now check option 2\ + p = 14
S.S.-XII
9.  The minimum value of 2sinx 4 2cosx jg ;-

(2~

(3) 21—\/5
2sinx 4. Dcosx T =IFAH A ¥ :

1

)2 P @ 2"

1
4
(3) 2" @2 "
Official Ans. by NTA (1)
Sol. Usnign AM > GM

:> 2SIH X + 2COSX Z ,—25inx '2COSX

2

sin X+cosx
+

jzsinx +2cosx 22 [ 2

1
. -
= min (2" 42%) =2 ¥

D.1.-XII
10. ‘[;A tan’ x - sin” 3x(2sec’ x - sin® 3x + 3tan x-sin 6x)dx
6

is equal to :
9

J‘; tan® x - sin” 3x(2sec” x - sin® 3x + 3tan x-sin 6x)dx
6

HHEAST

9 1 1 7
vy @5 O @

Official Ans. by NTA (3)

/3
I= I ((2tan® x-sec” x-sin” 3x) + (3tanx -sin33x -cos3x))dx
/6

%J‘g d((sin3x)*(tanx)"*)

((sin3x)*(tanx)*)™/?

1
BT

CIRCLE-XI

11. The circle passing through the intersection of the
circles, x2 +y2—6x =0 and x? + y2—4y =0, having
its centre on the line, 2x— 3y + 12 =0, also passes
through the point :

(D (1,-3) 2 (-1, 3)

(3) (3, 1 4 (-3, 6)

Al X2 +y2— 6x = 0 LT x2 + y2— 4y = 0, T Hfq=aed
forgall @ B o ST 913 98 I o $, Y
2x-3y+ 12=0 W feed &, Fr H 4 fSw fag @ oft
B ST, BT

(D (1,-3) 2 (-1,3)

3) (=3, D 4 (-3, 6)

Official Ans. by NTA (4)

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

©~S=S5,+AS5,=0

=S :(xX2+y2-6x)+ A (x2+y2-4y)=0

6 4n
=S :x2+y2- X = =0..(1
Ty (1+X) (1+7»)y =

Centre (i,ijlies on
I1+A 1+A

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

12. The angle of elevation of a cloud C from a point
P, 200 m above a still lake is 30°. If the angle of
depression of the image of C in the lake from the

point P is 60°, then PC (in m) is equal to :

(1) 400 (2) 4003

(3) 100 (4)200~/3

T fer Siet aret sitet § 200 HieX it SarE W o
e fig P | Tk sIee C ol S=1aF 10 30° 81 4fE
C & o1 | yfafss o1 P & 31678 i1 60°, @ PC
(Hel ®) &

(1) 400

(2) 4003

(3) 100 (4) 2003
Official Ans. by NTA (1)
Let PA =x

For AAPC P

T 30X
PA x 60°

AC = ﬁzﬁ 200

AC! = AB + BC!

AC! = AB + BC

(L Il 77,

X
AC! =400 + ﬁ

From AC'PA : AC! = /3 PA

N (400 +%j =V3x = x = (200)/3)

2x
from A APC : PC = ﬁ = PC =400

COMPLEX NUMBER-XII
13. If a and b are real numbers such that

—1+i\/§

(2 + a)* = a + ba, where a = 2 , then

a+ bisequal to:
(1) 57 (2) 33 (3) 24
A a T2 b VH ArEdfod® TEA

“1+i3

o= ,
2

@9

2+ a)*=a+ ba

a+b

icial Ans. by
o=
2+w*=a+bw
24442 0+ 62203 +42 . @ +
=a+ bo
16+320+240*+8+m=2a+bw
24 +24 o + 330 =a + bo
240w+ 33w =a + bo
a=0,b=9
PROBABILITY-XII
14. In a game two players A and B take turns in
throwing a pair of fair dice starting with
player A and total of scores on the two dice,
in each throw is noted. A wins the game if he
throws a total of 6 before B throws a total of
7 and B wins the game if he throws a total of
7 before A throws a total of six The game stops
as soon as either of the players wins. The

probability of A winning the game is :

(D 2 (2) > 3) £ 4) o

61 6 31 61
T U § < faeet A e B o ot § s
TG & 70 ! Thehd §, STd(oh (GCE! A BeT STET
AT T, AU Yo o ST 9181 9T ST, 3Thi 1 AT
e feran ST B A B g1 Theh T TG % 3Teh!
77 3T W I8 A §N heh Ueh TH1 b 3Tehi o1 AT
6 3T STl &, T A STl & S@ifeh A gRI Theh 7T qrE
S 3Tl 1 A1 6 3T F T8, B 5T Theb T UTHi &
37ehi 1 A1 7 371 S €, T B Sfadn 8 | fdt oft wen
farerEt 1 Sia W B 99T 8 S g1 A % 9
1 S Rt GTfIehdl © :

30

31 5 5
W @F B3 @

Official Ans. by NTA (4)

P(6 _ 2 P(7 1L
©6) =50 PN = ¢
P(A) = W + FFW + FFFFW + ...

5 (31 5) 5 (31 5)2 5
= —+| —X—[X—+| —X—| X—+
36 \36 6) 36 \36 6) 36

5
3 5 216 30

= X — =
155 36 61 61
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15.

N

Let x =4 be a directrix to an ellipse whose centre

1
is at the origin and its eccentricity is E AP (1, B),

B > 0 is a point on this ellipse, then the equation
of the normal to it at P is :-

(D) 7x -4y =1 2)4x -2y =1
(3)4x-3y=2 (4)8x -2y =5

T x = 4 Teh QA <l 1 U Faan 8, e s

wﬁgm%awﬁaﬁﬁwé%ﬁ&ml,m,

B > 038 el T ferd wan foig 7, i 56eh P R &=
T RIS T FHIH T :

(D) 7x -4y =1 2)4x -2y =1
3)4x -3y=2 4)8x-2y=5
Official Ans. by NTA (2)

2 2

Xy
Ellipse : — +25 =1
1pse a2 b2

. . a
directrix : x = —=4 & e= —
e 2

=a=2&b2=a%2(1-€?)=3
2 2

Ellipse is — + 2> =1
= pse1s —+—=
PSEIS 77T

3y 4

1 3/2
=>4x-2y=1

Normal is :

MATHEMATICAL REASONING-XII

16.

Contrapositive of the statement:
'If a function f is differentiable at a, then it is also
continuous at a', is :-

(1) If a function f is continuous at a, then it is not

differentiable at a.

(2) If a function f is not continuous at a, then it is

differentiable at a.

(3) If a function f is not continuous at a, then it is

not differentiable at a.

(4) If a function f is continuous at a, then it is

gfe TF WA f, a U JAHAAT T ol

Jg a U Had o

%1  gfaudress wud9 ® .-

(1) afe % ®&T f, a T Tdd ©
I a W HI&HAAF AE R

(2) afe ©s wAT f, a 9T Had & ®
W FE a U HISKGAT T

(3) afe & waT f, a 9 ddd J& B
T TE a W ATFRAAE G B

(4) afe ww wAT f, a T Fad T i
IqE a UL AmAT R

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

PARABOLA-XI

17.

The area (in sq. units) of the largest rectangle
ABCD whose vertices A and B lie on the x-axis
and vertices C and D lie on the parabola,

y= x2 —1 below the x-axis, is :

2
4) 33
39 ol 5T 3T ABCD, fStaeh i faig A den B,

x-3187 X e Trare ¥ foig C e D, x-378 & ), TRarerd
y = x2 -1 W feora §, 1 S%e (0 SR B) ©

4 1 4
(1) m (2 m (3) 3

4 1 4 2
(1) 33 (2) 33 (3) 3 4) 33
Official Ans. by NTA (1)
Area (A) = 2t - (1 —t2)

O<t<1)

g

A =2t -2t3

t, 0
dA o 6p (B )/
d (1,0)
C(t, 1)
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BINOMIAL THEOREM-XII

18.

If for some positive integer n, the coefficients of
three consecutive terms in the binomial expansion
of  (1+x)n+5 the
5 : 10 : 14, then the largest coefficient in this

are in ratio
expansion is :-

(1) 792 (2) 252 (3) 462 (4) 330
T fRET &YUTeR n @ fAT, (1+x)m+5 & fgug 78R
B i HENTA TS & TOH 5: 10 : 14 % UG B €,
@ TG FOR B Tl A o1 00 B -
(1) 792 (2) 252 (3) 462
Official Ans. by NTA (3)
Letn+5=N

(4) 330

Ne oNe :Ne =5:10:14

I\ICr _N~|—l—r_2
= N r

_N—r
r+1

7
5
= r=4N=11

= (1+x!

Largest coefficient = 1C, = 462

STRAIGHT LINE-XI

19.

If the perpendicular bisector of the line segment
joining the points P (1, 4) and Q (k, 3) has
y-intercept equal to —4, then a value of k is :-
M5 @2 Ja @4
I fagati P (1, 4) 741 Q (k, 3) ! et arel Warawe
& TAAGATGHTSTeR 1 y-37d: TUE 4, B, T k 1 TH
T -
15 @2 3) V14
Official Ans. by NTA (4)

Q(k,3)

4) -4

M(k+1/2, 7/2)

quation o bisector 18

y+4=(k-1) (x-0)
=>y+4=xk-1)

7 k+1
—td=— (k-1
= 3 5 (k-1)

15 k*-1
= —=

5 =>k’=16=>k=44

MATRIX-XIT

20.

Suppose the vectors X, X, and x5 are the solutions
of the

Ax =b when the vector b on the right side is equal

system of linear equations,

to by, b, and b, respectively. If

b,=[2| and b, =|0|> then the determinant of

0 2

Aisequal to :-

3
O

1
M 5

(2) 4 42

AT TG X, x, AT x5, IEw FHw o
Ax:b@%ﬂ%,mﬁiﬁaﬂ'{aﬂﬂﬁﬂb,a?qﬂ:
b,, b, T b, T TR T| A

0 2
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:>| |_2
P & C-XI

21. Atestconsists of 6 multiple choice questions, each
having 4 alternative answers of which only one is
correct. The number of ways, in which a candidate
answers all six questions such that exactly four of

the answers are correct, is __
Teh TUET H 6 Tgforehed! T9 & a9 Uedeh W99 & 3T
% fou 4 faorey € ool § Foa = 98 T T
Tenel g Gt 6 931 & ST SH YRR <, ik ST
2ok 4 U1 o ITR TR &, o Ioh] bl AT ____|
Official Ans. by NTA (135)
Ways = ¢C, - 14 - 32

=15%x9

=135
CIRCLE-XI
22. Let PQ be a diameter of the circle x2+y2=9. If a

and [ are the lengths of the perpendiculars from

Sol.

P and Q on the straight line, x + y = 2 respectively,
then the maximum value of afy is __

T PQ T x24+y2=9 &1 T =19 ¥ | afg P 7 Q
@i’@TX+y =2W@%Wﬁﬁﬁﬁﬁﬁﬁm:
o @M B E, @ ap FAFAE AT |
Official Ans. by NTA (7)

AN

Let P (3cos6, 3 sinf)
Q (-3 cos6, -3 sinb)

B | (3cos 0+ 3sin0) — 4|
- 2

5+9sin20

= af

D.1.-XII
23. Let {x} and [x] denote the fractional part of x and
the greatest integer < x respectively of a real

number  X. and

If j On{x}dx, j On[x]dx

10(n2-n), (n € N, n > 1) are three consecutive
terms of a G.P., then n is equal to_____

O {x} T [x], HEY: Toh aTEdfaes &A1 X
FTeer 9T Qe FETH qUies < x, %1 Q91 © | IS

jo"{x}dx, jo"[x]dxasm 10n2=n), (n € N, n> 1)

TH IR IS T FAA IR S, AnHIAAS_
Official Ans. by NTA (21)

;'j{x}dx = nj;{x}dx = nj;x dx :%

n2

I[x]dx = :[(X —{x}Hdx = ?—%

) 2
- (n ; n) =%~10-n(n—1) (where n > 1)

n__l—s 21
= 4 =n=
VECTOR-XII
then the value of

24, If d=2i+]j+2k,

|; x (@ x i)|2 + |3 x (@ x j)|2 +|ﬁx (@ax fq)|2 isequal to

AT a=2i+j+2k & @

|i><(ﬁxi)|2+|j><(?1xj)|2+|1A(><(ﬁ><lA<)|2 %1 HIA

Official Ans. by NTA (18)
Sol. X|d— (@il
= X(laf +@i’-2@i’)
= 3|df -x@i)?’

= 2]af
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STATISTICS-XII

25. If the variance of the following frequency

distribution :
Class : 1020 20-30 3040
Frequency : 2 X 2
is 50, then x is equal to _____
Ffg 71 IE e
Cul : 1020 20-30  30-40
ErEi) : 2 X 2
FUWINS0S, AxHTAT |
Official Ans. by NTA (4)

-+ Variance is independent of shifting of

origin
= x;:15 25 35 or -10 0 10

f; :2 x 2 2x 2
2

xft
Variance (c2) = Zlf L-(X)°

1

200+0+200 _
0= 0 X0

200 + 50x = 200 + 200
x=4




