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Sol.

JEE Exam Solution

FINAL JEE-MAIN EXAMINATION - SEPTEMBER, 2020
Held On Wednesday, 6 September 2020
TIME : 3: 00 PM to 6 : 00 PM

The set of all real values of A for which the

function f(x) = (1 — cos2x).(A + sinx),

m T

XE(—E, 5), has exactly one maxima and

exactly one minima, is :

o( L0 @A)

o(3Y  w(Edw

Official Ans. by NTA (4)
fx)=01 - coszx)(k + sinx)

fx) = Asin’x + sin’x

f'(x) = 2Asinxcosx + 3sin’xcosx

f'(x) = sinxcosx(2A + 3sinx)

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

for exactly one maxima & minima

-2\ _

el n= xe(ggj
33

ve[-2 2 ) (o

E( 2 ZJ o}

For all twice differentiable functions
f:R =R, with f(0) = f(1) = f'(0) =0

(1) f"(x) = 0, for some x € (0, 1)

(2) "0 =0

(3) f"(x) # 0 at every point x € (0, 1)
(4) f"(x) = 0 at every point x € (0, 1)
Official Ans. by NTA (1)

Sol.

Sol.

fO) = f(1) = f(0)=0

Apply Rolles theorem on y = f(x) in x & [0, 1]
fO)=f(1)=0

= f'(a) = 0 where o € (0, 1)

Now apply Rolles theorem on y = f'(x)

in x € [0, o

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)

If the tangent to the curve, y = f(x) = xlog.x,
(x > 0) at a point (c, f(c)) is parallel to the line
- segement joining the points (1, 0) and (e, e),

then c is equal to :

1
== @ i)

e—1

@ —

(S

® o)

Official Ans. by NTA (3)

f(x) = xlog x

o

i} e -
f (X)|(c,f(c)) =

J—

e—

fx) =1+ logx

')

e
(o 80l) =1+log,c :—e—l
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Consider the statement : "For an integer n, if
n3 — 1 is even, then n is odd." The contrapositive

statement of this statement is :

(1) For an integer n, if n3 — 1 is not even, then
n is not odd.

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

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

(4) For an integer n, if n is even, then n3 — 1
1S even.

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

If the normal at an end of a latus rectum of an
ellipse passes through an extremity of the
minor axis, then the eccentricity e of the ellipse
satisfies :

1)ez+2e-1=0 2)et+e-1=0
B)et+22-1=0 @Aet+e2-1=0
Official Ans. by NTA (4)

)

\

+

NNl >

Il

o<

(0,b)

—_ =2
Xl yl

2 2

a’x b 5. 5
___2y a=a‘e
ae b

ax X
——ay=a’e’ = ——y=ae’
¢ e

passes through (0, b)

b =ae? = b% = a%*

a2(1 - e2) =% = et +e? =1

Sol.

A plane P meets the coordinate axes at A, B and
C respectively. The centroid of AABC is given
to be (1, 1, 2). Then the equation of the line
through this centroid and perpendicular to the

plane P is :

x-1 y-1 z-2
1 2 2

1)

x-1 y-1 z-2
2 2 1

2)

x-1 y-1 z-2
2 1 1

3)

X Iy -1 z-2
1 1 2

“4)

Official Ans. by NTA (2)

§+X+E:1

a b c

A=(,0,0),B=(0,b,0),C=(,0,c)
. (EESJ L1

Centroid = 3733 =(1,1,2)

Xy z
Plang ; =t fe==1
3306

2x +2y+z=6

line L to the plane (DR of line = 21+ 23+1A<)

x-1 y-1 z-2
2 2 1

If a and B are the roots of the equation
2x(2x + 1) = 1, then B is equal to :

(1) 2a2 ) 20 + 1)
3) 2a(a + 1) 4) 20(a — 1)
Official Ans. by NTA (3)
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o and P are the roots of the equation
4> +2x - 1=0

1
402 +20=1 = §=20c2 +o (1)

B=7—0€

using equation (1)

B:—(2a2+oc)—oc

B = —2a% - 2a

B=-2aa+1)

Let z = x + iy be a non-zero complex number
such that 72 = ilzl2, where = \/_71 , then z lies
on the :

(1) imaginary axis (2) real axis

(3) line, y = x (4) line, y = —x
Official Ans. by NTA (3)

Z=X +1y

72 = ilzf?

(x +1iy)? = i(x* + y9)

& -y)-ix+y —2xy) =0
-y +y) -ix-y*>=0

X=-y(x+y)-ix-y)=0
_—‘>X=y

zliesony =x

The common difference of the A.P. by, b,, ...,
b,, is 2 more than the common difference of
AP.a, a,, .., a, If a,g=-159, a;pp = -399 and

bigp = ay0, then b, is equal to :

(1) -127 2) -81
(3) 81 4) 127
Official Ans. by NTA (2)

a, &y, .., & > (CD =4d)

b, b, ..., b, —> (CD=d+2)

a,, =a+ 39d =-159 ..(1)
a5, =a+ 99d = -399 ...(2)

10.

Sol.

Subtract : 60d = 240 = d = 4

using equation (1)

a+ 39(4) =-159

a=156-159 =-3
a,=a+69d=-3+69-4) =-279 =D,
b,g = 279

b, +99(d + 2) = -279

b, =198 = -279 = b, = -81

The angle of elevation of the summit of a
mountain from a point on the ground is 45°.
After climding up one km towards the summit
at an inclination of 30° from the ground, the
angle of elevation of the summit is found to be
60°. Then the height (in km) of the summit from

the ground is :

1 1

2 = @ 1
\/§+1

3 V3-1 4
()\/§+1 “) \/5_1
Official Ans. by NTA (1)

h—x

60°
1 ¥

o X X

oY

Z Yy
in30 !
sin30° =x => x = =
2

N‘ﬁl

cos30° =z =1z

tan45° =

yve =>h=y+z
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h-x h-x
tan60° = = tan60° =
h-z

«/g(h—z):h—x
(\/g—l)hzx/gz—x

= (V3-1)h=2-1

= (V3-1)h =1
1

h=—-—

J3-1
T cosO sin6
11. Let®=—=and A=| | IfB=A

5 —sin® cosO

+ A4, then det(B) :

(2) lies in (1, 2)
(3) is zero (4) lies in (2, 3)
Official Ans. by NTA (2)

A {cose sine}
Sol. =

(1) is one

—sin® cos0O
Al cos® sinO || cos® sinO
| —sin® cosO||—sin® cos0
A= { cos20  sin 26}

—sin20 co0s260
B=A+A*

_{cose sinG} {00349 sin46}

+
—sin® cosO —sin40 cos40

B (cos®+cos40) (sinO+sin40)
—(sin®+sin40) (cosO+cos40)

IBI = (cos® + cos40)” + (sind + sin40)’

b
IBl = 2 + 2co0s30, when 0 Zg

JEE Exam Solution

IB| =2+2cos3?n =2(1-sin18)

|B|=2(1-*/§4—1j=2(5—\/§J= 5-5

4 2

12. For a suitably chosen real constant a, let a
function, f : R — {-a} — R be defined by

_a—Xx

f(X) =—— . Further suppose that for any real
a+x

number x # —a and f(x) # —a, (fof)(x) = x. Then

1
f(—aj is equal to :

1
13 ()3

1
(3) -3 @ =3

Official Ans. by NTA (2)

Sol. f(x)= Z;i xeR-{-a) >R
a_(a—xj
_a—f(x) a+x
FE0)= T _a{a—xj
a+Xx
f(f(x))_(a2—a)+x(a+1)_

(a?+a)+x(a-1) -
s@-a+x@+ D=@+ax+x@a-1)
saa-D+x(1-a)-x*a-1)=0
=a=1

1-x
1+x°

| 1+%
G-
3} 4 1
2

fx)=
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13.

Let f : R > R be a function defined by
f(x) = max{x, x2}. Let S denote the set of all
points in R, where f is not differentiable.
Then :

(D) {0, 1} (2) {0}

(3) ¢(an empty set) 4 {1}
Official Ans. by NTA (1)

Sol. f(x) = max(x, x2)
fx)
E X
(1,0)
Non-differentiable at x = 0, 1
S={0, 1}

14. The area (in sq. units) of the region enclosed
by the curves y = x2— 1 and y = 1 — x2 is equal
to :

L4 -

1) 3 2 3
L 16 N
(3 3 4) >
Official Ans. by NTA (2)

Sol. y=x2—1andy=1—x2

(_130) (190)
1
A= I((l—xz)—(xz —1))dx
-1
1 1
A= [(2-2x*)dx =4 [(1-x*)dx
- 0
3 1
3 Jo 3 3
JEE Exam Solution

15.

Sol.

16.

Sol.

The probabilities of three events A, B and C are
given by P(A) = 0.6, P(B) = 0.4 and P(C) =0.5.
IfP(AUB)=08,PANC)=03,PANnBN
0)=02,PBNnC)=PandPAUB UC)=aq,
where 0.85 < o < 0.95, then B lies in the

interval:
(1) [0.36, 0.40] (2) [0.35, 0.36]

(3) [0.25, 0.35] (4) [0.20, 0.25]

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(AnB) =02
PAUBUC)=2PA)-ZPANB)+PANBNC)
oa=15-02+03+p)+02
o=12-p €[0.85, 0.95]

(where o € [0.85, 0.95])
B e [0.25, 0.35]

if the constant term in the binomial expansion
1 \O

of (\/— ——2) is 405, then Ikl equals :
X

12 @)1
(3)3 4)9
Official Ans. by NTA (3)

T 20c ()" [_kj

X
10-r
T, ="C.x ? (k) x™
10-5¢
T, ="Cx ? (k)
10-5r
2
T, = '°C,.(-%)* = 405

Constant term : =0=>r=2

k2_@_
45

k=3 =1kl=3

9
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2 2
17. The integral J.e".xX (2+1og, x)dx equal : 19. If Yy =(;X—1)COSGCX is the solution of the
1
differential equation,
(1) e(4e + 1) 2)ee - 1) P 3
i
(3) 4e2 -1 4) e(de - 1) d_z+P(X)y:;COSCCX,O<x< E,then the
Official Ans. by NTA (4) function p(x) is equal to
3 (1) cotx (2) tanx
Sol. Jex.xx (2+1log, x) dx
- (3) cosecx (4) secx

Official Ans. by NTA (1)

2,
JCX (2Xx +XX logex) dX Sol. yz(z_x_l)cosecx (1)
1 b
2 ﬂ=2cosecx—(2—x—1)cosecxcotx
Ie" x* +x*(1+log, x) ) dx dx n T
——
1 £(x) T

dy 2
dy _ 2cosecx 4%
dx T

» JIE 2 2
(e* x )1 =4e” —e
using equation (1)
18. Let L denote the line in the xy-plane with x and

y intercepts as 3 and 1 respectively. Then the d_y . 2 cosecx
image of the point (-1, —4) in this line is : dx T
8 29 2 1 ] )
M5 @157 ) g 2R xe(O,E)
dx T 2
11 28 29 8
(3) ?, ? 4) ?, g Compare : p(x) = cot x
Official Ans. by NTA (3) 20. The centre of the circle passing through the
Xy point (0, 1) and touching the parabola y = x2
Sol. L:§+T=1:>X+3y—3=0 at the point (2, 4) is :
Image of point (-1, —4) 0 (i &j - (—_16 gj
10°5 510
x+l_y+4_ , (ﬂj
T 10 6 ﬁj [ﬁ Ej
@ (5’10 AT
x+1_y+4 16 Official Ans. by NTA (2)
1 3 5 Sol. y=x
P
(11 28 (2,9 4y =4
(X9 Y) =T ? dX P
(y-4)=4x-2)
4x —y—-4=0

JEE Exam Solution www.esaral.com



https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle


wSaral

JEE | NEET | Clas 8 - 10 Download eSaral APP [

21.

Sol.

JEE Exam Solution

Circle : (x —2)* + (y -4’ + Mdx -y -4) =0

passes through (0, 1)

13
449+ 45 =0=>h="2

Cirdle : x> + > + X@h —4) + YA —8) + 20— 40) = 0

A+8 -16 53
- | 2-2A, = —,—
Centre : ( 9 j ( 5 10)

The sum of distinct values of A for which the

system of equations
A=-1Dx+Cr+Dy+20z=0
A-Dx+@lrL-2)y+(A+3)z=0
2x + B+ Dy + 3L - 1)z =0,
has non-zero solutions, is ____

Official Ans. by NTA (3.00)
A-Dx+ @A+ 1Dy+2Az=0
A-Dx+@lrL-2)y+(A+3)z=0

X+ G+ Dy +(Gr-3)z=0

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

R, 3R -R &R 3R, -R,

0 8% =3
r-3 A-3 -2(r-3)=0
2 3Sh+1 3r-3
| 1
-3 1 -2 |=0

2 3r+1 3A-3

A=3%[CL+1D)+Gr-1]=0
6AL -3’ =0=A1=0,3

Sum =3

22.

Sol.

23.

Sol.

Suppose that a function f : R — R satisfies
f(x +y) = f(x)f(y) for all x, y € R and

f()=3.1f Zf(i)=363, then n is equal to
i1

Official Ans. by NTA (5.00)
fx +y) = f(x) f(y)
fQ2) = (f(1))* = 37

putx=2y=1 f3) =(f1)’ =3

putx=y=1

Similarly f(x) = 3*
> f(1)=363=)3" =363
i=1 i=1

G+3+..+3") =363

3(3 —1):363
30 [ = 242 = 3" = 243
=n=>5

The number of words (with or without meaning)
that can be formed from all the letters of the
word "LETTER" in which vowels never come

togetheris ___

Official Ans. by NTA (120.00)

LETTER

vowels = EE, consonant = LTTR

L _ T _ _T_R_

! !
i><5Cz><&:12><10:120
2! 2!
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24. Consider the data on x taking the values 0, 2, | 25,
4, 8, ..., 2n with frequencies "C,, "C,, "C,, ...,
nC, respectively. If the mean of this data is

78
207

then n is equal to

Official Ans. by NTA (6.00)

If ¥ and y be two non-zero vectors such that
|5i+§7’ =|%| and 2X+ Ay is perpendicular to
y, then the value of A is

Official Ans. by NTA (1.00)

Sol. |2+¥|=[%

1. "
Sol. [x 0] 21 4] 8 2 % + 5" + 285 = Izl
HEAEAEE? "C,
5 +225=0 e (1)
izr "C, N X+AV). V=
Meanzzzx}fi = ow (28+1§).5=0
i °C
2 "C. 2%.5 + A5 =0
from (1)
Mean = 1+2) ="C, _728 ~l5t* 25t =0
928 ¢
(A -D§[* =0
3" -1 728
= =
2 2 given |§7|¢0 =>Ar=1

=3"=729=n=6

JEE Exam Solution
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