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FINAL JEE-MAIN EXAMINATION - SEPTEMBER, 2020

(Held On Wednesday 06" SEPTEMBER, 2020)

TIME : 9 AM to 12 PM

MATHEMATICS TEST PAPER WITH SOLUTION

ELLIPSE-XI

1.

Which of the following points lies on the locus
of the foot of perpendicular drawn upon any

2 2
tangent to the ellipse, T + 5 =1 from any of its

foci ?

) (-1:3)
@) (-2+3)

@ (-142)

4 (1,2)

e o g, A ’;—2+§=1aﬁw
oft o991 YEn W sHeT fondlt T Y 9 S T T
& e & foig e W e § 2

) (-1:3) @ (-1:2)

3) (-243) @ (1.2)

Official Ans. by NTA (1)
Let foot of perpendicular is (h,k)

h

(h,k)

X
” + y? =1 (Given)

6:—,[1—3
3—2, b:\/E’ - 4

.. 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 (D

1
line perpendicular to tangent will have slope o

my =—x+ V2

(h +mk)2=2 .(2)
Add equaiton (1) and (2)

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

x2 + y2 =4 (Auxilary circle)

(—1,\/5) lies on the locus.

PROBABILITY-XII

2.

Two families with three members each and one
family with four members are to be seated in
a row. In how many ways can they be seated
so that the same family members are not
separated ?

(1) 213141 (2) 3NH3.(4YH

(3) (3NH2.(4Y) (4) 31(4!1)3

T 7 Tl At < 9RErl 991 =R HEwi 9Tl T
YRR & He& &) T Ui # foem 81 S fora
TIeh! T foIamEn S FendT & STelfeh Ueh &t GReR & 95
AT A G 2

(1) 213141 (2) 3NH3.(4YH

(3) (3NH2.(4)) (4) 31413

Official Ans. by NTA (2)

Family1||Family 2| |Family 3
3 3 4

3Ix3!x4!

Interval Arrangment of families members

= 3!

Arrangment of 3 Families

so option(2) is correct.
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(x-1)?
I tcos(t2 )dt
li 0
xlirll (X - l)sin(x - 1)

1
(1) does not exist (2) is equal to 5

1
(3) is equal to 1 (4) is equal to )
(1)’
I tcos(tz)dt
li 0
= (x—1)sin(x—1)

(1) =1 e 78 B

(3) 1 & =R
BONUS
(x-1)
I tcos(t2)dt
lxlgll (xo— l)sin(x - l) (6]
Apply L Hopital Rule

lim 2(x=1).(x 1)’ cos(x~1)* _o(gj

x> (x —1).cos(x — 1)+ Sin(X - 1) 0

3 4
lim 2(x—l) .cos(x—l)

XM(X_U%DqX—U+gZS:;q

sin(x—l)

=

2()(—1)2 cos(x—l)4
sin(x—l)

(x=1)

on taking limit

0

1+1

If {p} denotes the fractional part of the number

3200
p, then {?}, is equal to

A - BN
Ly @7 BF @y

afg {p}, T p & =TI 9T (fractional part)
<@wm%af }mm%:
! L5
(D) 2 (2 g

3 7
3 3 @ 3

Official Ans. by NTA (1)

e

100 }

100

8

{1 100C 8+100C 82-1- +100C 8100}

1+8m}
8

8
DETERMINANT-XI

S.  The values of A and p for which the system of

linear equations

X+y+z=2

X+2y+3z=5

X+3y+Aiz=p

has infinitely many solutions are, respectively
(1) 5and 7 (2) 6 and 8
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6.

N

A A p & S WA, S faw e fam
X+y+z=
X+2y+3z2=5
X+3y+Az=1p
% HET BA ©, ©
(1) 5 aum 7 (2) 6 duT 8
(3) 4 dqa 9 (4) 5 o1 8
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)-125-3wW +1(15-2w) =0
n=3_8

C-XII

The area (in sq. units) of the region A = {(x,y)
Clx] o+ Jy] < 1, 2y2? > [x|} is

5
4) s
% A = {(x.y) : x| + |y] < 1, 2y2 > |x]}
F1 AFFRA (T FHA H)T

h- @ @2
he O35 Oy

1 1 7 5
(1) a 2 3 (3) S 4) 3
Official Ans. by NTA (4)
x| + |y] <1

2y? > [x|

or point of 1ntersection
x+y=1=>x=1-y

2 X 2
=—=2y =X
y > y

2y2=1-y=2y24+y-1=0
Qy-D(y+1D=0
1

y=5 or—1

1
Now Area of AOAB ZEXIXIZ

Area of Region R, =

Area of Region R, _ L

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

L (L Ly s
2 \6) (8) 24
| INEATE
So required area 476
so option (4) is correct.
PROABILITY-XII
7. Out of 11 consecutive natural numbers if three
numbers are selected at random (without
repetition), then the probability that they are in A.P.
with positive common difference, is :
BT T NS (|
()101 ()101 ()33 ()99
11 TG 9TRd emed § | afe d= geand
argesal fan gfaeera & faareft st € a1
3 9 gt & a4l e dree=n
gATeHS ©, B 8 w1 grfaerar ©

15 5 5
Do P10 O3

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 = 1C,

10
“) 9
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mbers are 1n A.P.

2b = even number

even + CVCHJ

are= (odd +odd

so favourable cases = °C, + 3C,
=15+10=25
25 25 5

P(3 numbers are in A.P. = C —Ez 3 )
3

STATISTICS-XII

8.

1if Y.(x,~a)=nand D.(x;~a) =na mas>1)
i=1 i=1

then the standard deviation of n observations

X[sXgseeersXy 18

(1) nva-1 (2) Ja-1

(B)a-1 (4) n(a—1)

afg Zn:(xi —a)=n qadr Zn:(xi —a)2 =na,(n,a>1)

i=1

T, @ n Y& x| x,,....,x,, BT HHH for=er ¥
(1) nva-1 (2) Ja-1

(B)a-1 (4) (n(a—1)

Official Ans. by NTA (2)

n

{Given i(xi —a)=n Y(x,~a) =na)

i=1

—

PARABOLA-XI

9.

Let L,
y?=4(x + 1) and L, be a tangent to the parabola

be a tangent to the parabola

y?=8(x +2) such that L, and L, intersect at right

angles. Then L, and L, meet on the straight line :
(H)x+3=0 2)x+2y=0

3)2x+1=0 @Hx+2=0

M L, WA y2 = 4(x + 1) H1 Th w9f W@ B,
T L,, WA y2 = 8§(x + 2) Tl Th T 1@ T
I L, T L, TER Fored Haoesed il &, @ o e
79 59 o w frerdt €, 98 ©

(H)x+3=0

2)x+2y=0
B3)2x+1=0 @Hx+2=0
Official Ans. by NTA (1)

y2=4(x+ 1)
_ 1
equation of tangent y = m(x + 1) +E
= +—
y=mx +m -
y2=8(x +2)

. \ 2
equation of tangent y =m (X + 2) +K

: ( lj
y=m'x+2| m'+—
m

since lines intersect at right angles
~ mm' = -1

1
Now y =mx + m + —
m

(D

m

yz—ix-l—Z(—i—m]
m m

m m

y=m'x+2[m'+i'j
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rom equation

1 1 1
mx +m+ —=——x-2m+—
m m m

(m +i}<+3(m +ij=0
m m
L x+3=0
LOGICAL REASONING-XII

10. The negation of the Boolean expression

pVv (~ p /\q) is equivalent to :
(1) ~pv~q
(3) ~pAr~q
gd & ASH

(2) ~pvq
4) pAr~q

(Boolean expression)

pv(~p/\q) w1 fAsted (Negation) Tt
7 ¥ fegs g T 2
(1) ~pv~q (2) ~pvq

(3) ~pr~q 4) pAr~q
Official Ans. by NTA (3)

. Negation of ¢ v (~p~Aq)
pv(~pag) = (pv~p)a(pva)
=(T)A(pva)
=(pva)
now negation of (pv q) is

~(pvaq)=~pr~q
S.S.-XI

11.

If f(x +y) = £(x) f(y) and D f(X)=2.x,y €N,

where N is the set of all natural numbers, then the

i)
value of f(2) 18

11
13

11. aff fx + y) = f(x) f(y) e

D f(x)=2.x,yeN, § = N, "+t wrHq
x=1

f(4)

1(2)

e &1 9g=ad €, T AT T

hy @y GF @7

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

Zf(x)=2 where X,y € N
x=1

fO+ f2)+ f(3) +....0=2 ...(1) (Given)
Now for f2)putx=y =1

f2)= f(L+1)=f). f(1) = (f(1))?
f3)= f2+ 1) =FfQ2). f(1) = (f(1))?
Now put these values in equation (1)

f) +(FA)? + [f(1)?2 +..0=2]
f) _

1=£(1)

then the value of

D.E.-XII

12. The general solution of the differential equation

\/1+X2+y2+x2y2 +xyj—i=0 is :

(where C is a constant of integration)
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2
(1) \[1+y2 +\/1+X2 =lloge —m—i—l

2 1+x* -1

2
@ I+y? VI = Jlog, | X

1+x* -1

2 2 1 1+X2_1
N VI+y +Vl+x" =—log | /———
3) 2 VI+x? +1

1 1+x* -1
JI+y —J1+x* ==log, | ~——
@) 2 VI+x* +1

STaehel GHIHLO

\/l+x2+y2+xzy2 +xy?=0 1 SATIF T S -
X

(STef C Teh THTehe 3T ¥)

2
(1) \[1+y2 +\/1+X2 —lloge —m—i—l

2 1+x* -1

/ 2
(2) J1+y?> =1+x° =%10ge Vitxt +1

1+x* -1

2 2 1 1+X2_1
3 VI+Yy +Vl+x" =—log | /———
3) 2 VI+x? +1

2_
4) J1+y° —v1+x° =%10ge B

VI+x? +1
Official Ans. by NTA (1)

\/l+x2+y2+xzy2 +xyg=0
dx

dy
1+x) (1+y? ==
= ( +x) ( +y )erydX 0
:>\/l+x2q/1+y2 =—xyg—y

X

ydy 1+x°
o[
J1+y’ X

Now put 1 +x2 = u2 and 1 + y? = v2
2xdx = 2udu and 2ydy = 2vdv

= xdx = udu and ydy = vdv
substitude these values in equation (1)

dx ()

VI+x? +1 e
VI+x* -1

1 V1+x? +1
= Jl+y’> +V1+x* =—log, |-—x=]+c
2 WXt -1

1
N1+x2 +=1lo
3

STRAIGHT LINE-XII

13. A ray of light coming from the point (2, pNE) )

is incident at an angle 30° on the line x=I at the
point A. The ray gets reflected on the line
x = 1 and meets x-axis at the point B. Then, the

line AB passes through the point:

@ (3-3)

of

NG)
o9

(2.243) @ 2 et & w1 e fon

o (15)

x = 1 9T 30° & i 9T fag A W
gdt ®  dqur wa
x = 1 ¥ grafda & &L x-3A& &
fog B W et &, @ Y@ AB f=1 & @ T
fag @ T It 2 -

o [5)

NG
ol

arrafad (incident)

@ (-

@ (4-53)
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Sol.

N

icial Ans. by
For point A

23 -k

tan 60° =
2-1

3=23-k
k=43
so point A(l,\/g)

Now slope of line AB is m,p = tan120°

mm,, =_\/§

Now equation of line AB is

y—V3=-3(x-1)
\/§X+y=2\/§

Now satisfy options

S.S.-XI

14.

Let a,b,c,d and p be any non zero distinct real
numbers such that (a2 + b2 + ¢2)p2 — 2(ab + bc +
cd)p + (b2 + c2 + d?) = 0. Then :

(1) a,c,p are in G.P. (2) a,c,p are in A.P.
(3) a,b,c,d are in G.P. (4) a,b,c,d are in A.P.

AfE a,b,c,d T p IS ot ST AEcIforsh T €, foh

@+ +cAp2—2@+bc+cdp+ B +c2+d?) =0,
R

(1) a,c,p HHIGT 5 H § |
(2) a,c,p O St # €1
(3) a,b,c,d THEIR I H T
(4) ab,e,d TUAWR ggt # T

Official Ans. by NTA (3)

(a2 + b2 + c?)p? + 2(ab + bc + cd)p + b2 + ¢2
+d2=0

= (a?p? + 2abp + b?) + (bZp2 + 2bcp + c2) +
(c?p?2 + 2cdp +d?) =0

=@ +b)2+Mdp+c)+(cp+d?2=0
This is possible only when

ap+b=0andbp+c=0andcp+d=0

. a,b,c,d are in G.P.
D.I.-XII
15. If I, =j(l—x50)100 dx and I, =j(l—x50)101 dx
0 0

such that I, = al; then o equals to

5050 5050

1) 5051 @ 5049

5049 5051

®) 5050 @ 5050

RIS :j(l—x” )100 dx @@

0

L=[(1-x*)" dx @S fml, =al, %, Ao

T

g 5050 ) 5050 3 5049 4 5051
) 5051 ) 5049 %) 5050 @) 5050

Official Ans. by NTA (1)

1

1
L= I(l -x" )100 dx and I, = I(l -x” )101 dx
0
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9 .(I_XS())U"I dx —I%-I%-wa'(l_xso)lm dx}

Let (1 —x50) =t
-50x#dx = dt

L+—L =] =>——
5050 !

5050
o=—-
5051

5050
L=—1]
5051

.-. I2 = a«.Il

AOD-XII

16.

16.

Sol.

The position of a moving car at time t is given
by f(t) = at? + bt + ¢, t > 0, where a, b and ¢
are real numbers greater than 1. Then the
average speed of the car over the time interval

[t;,t,] is attained at the point :

(1) a(t, —t;)) +b (2) (ty —t)/2

(3) 2a(t; +t)) + b 4) (t; +t)/2

Teh TIfaeial SR &1 t F99 T Feafd (position)
f()=at2+bt+c, t>0gNATER, Sefa>1,b
> 1 9T c > | ardfoss S €, T 9 ST [t t,]
T &R 1 ia 1fd =1 § § forg farg = o 2t
g2

(1) at,—t,) + b ) (t, - t,)/2
(3)2at, +t,) +b (4 (t, + )12
Official Ans. by NTA (4)

f(tz)_f(tl)

t,—g

=2at+Db

a(tj—tf)+b(t2—tl)=2at+b

COMPLEX NUMBER-XII

17.

The region represented by

{z=x+1y € C: |z| - Re(z) < 1} is also given
by the inequality :

(Hy*>x+1 2)y?>2x+1)

(3) 2<x+l 4) y* <2 x+l
y =< ) y = 2

{z=x+iy € C:|z] - Re(z) < 1} g1 F1efta &
frer 8§ form sromar gra oft fe=n s &

(Dy*2x+1 (2)y?22(x+ 1)

(3) 2<x+l 4) y* <2 x+l
y =< B y = 2

Official Ans. by NTA (4)
Z=X+1y
|z| — ke(z) < 1

= x*+y’ —x<1
= X" +y’ <l+x
=x>+y’ <1+2x+x°

=y <2x+1

=y’ S2(x +%)

QUADRATIC EQUATION-XII

18.

18.

If o and B be two roots of the equation
x2 — 64x + 256 = 0.

Then the value of (%

(D1 (2)3 (3)4 4) 2
IS o A B, FHIRI x2 — 64x + 256 = 0 % I A

aP (B)
BS (1,5

()1 23 (3)4
Official Ans. by NTA (4)

42
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Sol.

3D-

19.

N

X2 — 64x + 256 = 0
o+ P =64, ap = 256

XTII

The shortest distance between the lines

z
:T and x +y+z+1=0,
2x —y+z+3=01is:

2)1

1 1
Dp Wi

L
1 5

-1 +1
A :EH%ﬂx+y+z+l=0,
0 -1 1

e

2X—y+2z+3=07% a9 & FJAdH 3T T

1 1
OF @5
Official Ans. by NTA (4)

Line of intersection of planes

1l 2) 1
hy @

X+y+z+1=0
2Xx —y+z+3=0
eliminate y

3x +22+4=0

—2z-4
X =
3
put in equaiton (1)
z=-3y +1
from (3) and (4)

3X+4=—3y+l=z

..(1)
..(2)

now shortest distance between skew lines
x=1 y+1
-1

DETERMINANT-XI

20.

Let m and M be respectively the minimum and

maximum values of

2 : 2 :
cos” X 1+sin” x sin2x

l+cos’x  sin’x sin2x

Then the

cos” X sinx  1+sin2x

ordered pair (m,M) is equal to

(D) (=3,-D 2) (4-D
(3) (1,3) 4 (=3.3)
HAT m T M

2 : 2 :
cos” X 1+sin” x sin2x

l+cos’x  sin’x sin2x

%, HHA:

cos” X sinx  1+sin2x

(m,M)

(1) (3.1 (2) (-4-1)
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Official Ans. by NTA (1)

cos’x  l+sin®x  sin2x

1+ cos” x sin’ x sin2x

Sol.

cos’ X sin” x 1+sin2x

-1 1 0
1 0 -1

cos’x sin’x 1+sin2x
= —l(sin2 x) —1(1 +sin 2x + cos’ x)
=—s8in2x—2

m=-3,M=-1

AOD-XII

21.

Let AD and BC be two vertical poles at A and
B respectively on a horizontal ground. If
AD =8 m, BC=11 m and AB = 10 m; then the
distance (in meters) of a point M on AB from the

point A such that MD?2 + MC? is minimum is_.

T AD @ BC &fisT Twet fH W shHsT: A o1 B
Y T @ § 1A AD = 8 /., BC = 11 Hh.
e AB = 10 ®I. &, &t AB W feea w fag M =,
fog A ¥ 98 g (el #) e faw MD? + MC2
HAEFAEE, T

Official Ans. by NTA (5.00)
C(10,11)

D(0,8)

A(0,0)  M(h,0) B(10,0)

10
(MD?2 + (MC)2 = h2 + 64 + (h — 10)2 + 121

= 2h2 — 20h + 64 + 100 + 121
= 2(h2 — 10h) + 285
=2(h - 5)? + 235

HEIGHT & DISTANCE-XI

22.

The angle of elevation of the top of a hill from
a point on the horizontal plane passing through
the foot of the hill is found to be 45°. After
walking a distance of 80 meters towards the top,
up a slope inclined at an angle of 30° to the
horizontal plane, the angle of elevation of the
top of the hill becomes 75°. Then the height of
the hill (in meters) is_.

T UETS i HIS! 1 3Heh UIS 9 &1 h3 ST el aifat
gael W fierd Te fag W 3eaA 107 45° 9 TR |
g fag A &fas 9 | 30° 1 HI07 T4 L T |
RIS ! =Sl i ST 80 WX =eT & o1g =lel hl

eI IV 75° B ST ©, T URTS hi SiaTe (el )

Official Ans. by NTA (80.00)

30°

h+40 ——>
h+40-40\3

h
h +40 — 403

2443 h

1 h+40-403

tan75° =

— 2h +80—80+/3 ++/3h +4043 120 =h
:>h(\/§+l)=40+40\/§

=h=40
.. Height of hill = 40 + 40 = 80m

SET-XI

23.

Set A has m elements and Set B has n elements.
If the total number of subsets of A is 112 more than
the total number of subsets of B, then the value

of m.n is
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Y=g A § m 37999 § 991 9= B # n 3909
g1 afe A & guft Sumg=eEl w1 Ged, B & gt
TGl St G&A ¥ 112 31y 8, @ m.n 1 AH

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

m=7,n=4

27-24=112)
mxn=7x4=28

VECTOR-XII

24.

If 3 and p are unit vectors, then the greatest value
of \/§‘E+B‘+‘§—B‘ is _

7 & T b T TR A +/3[a + b|+[a - b| =
AR AT

Official Ans. by NTA (4.00)
\/§‘Q+B‘+‘§—B‘
=\/§(\/2+2cose)+\/2—2cos9
=\/g(\/1+cos )+\/_(\/1 cos )

0 0
=2\/§ coS—|+2|sin—
2 2

(2\/5)2 +(2) =

CONTINUITY & DIFFERENTIABILITY-XII

25.

Let f : R —> R be defined as

x> sin [
x> cos (

of A for which f"(0) exists, is _

. The value

oM f: R - R

x° sin(
x> cos (

Official Ans. by NTA (5.00)

f(X)IXS.Sini-FSXZ ifx<0

fx)=0 ifx=0

f(x)=>(5.cosl+7»x2 ifx>0
X

LHD of f'(x) atx =01is 10
RHD of f'(x) at x =01is 2A
if £"(0) exists then

2A=10

=A=5



