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FINAL JEE-MAIN EXAMINATION - SEPTEMBER, 2020
(Held On Friday 04" SEPTEMBER, 2020) TIME : 9 AM to 12 PM

MATHEMATICS TEST PAPER WITH SOLUTION

COMPLEX NUMBER
A cosO 1isin© , (G
isin® cos0

a b
AS = [C (J . where i =+/—1, then which one of

the following is not true?

(D0<a?+b2<1 2)a2-d2=0

4)az-cz=1

cosO isin® 0 T
cos0 |’ 24 s

M{CJﬂmaﬂaﬁ#ﬁﬁﬁm

1sin©

T A Tl 2 2

(D0<a2+b2< 1 (2)a2-d2=0

(3) a2 -b2 = 4)az-cz=1

1
2

Official Ans. by NTA (3)

A2 ( cos20

_ 1sin20
isin20

c0s20

cos50

Similarly, A> =|
1sin 50

isin 50 [a b
cos50 ) |lc d

a2 + b2 = c0s250 — sin250 = cos100 = cos75°

a2 — d? = cos250 — c0s250 = 0

a2 — b2 = c0s250 + sin250 = 1

FUNCTION

2.  Let [t] denote the greatest integer < t. Then the
equation in x, [x]2 + 2[x + 2] — 7 = 0 has :

(1) no integral solution
(2) exactly four integral solutions
(3) exactly two solutions
(4) infinitely many solutions
T [t], t ¥ HH AT ISR TETH YUl et hi gt
T x § FHH [x]2 + 2[x +2] -7 =0
(1) 1 =TS YUt T T&1 2N |
(2) = Sieh =R qUTiehi™ & B |
(3) = Sk < & Bl |
(4) 3Fd B =i |
Official Ans. by NTA (4)
X2+ 2[x+2]-7=0
= [X12+2[x]+4-7=0
=[x]=1,-3
=xe[l,2)U[3,-2)
QUADRATIC EQUATION

3. Let o and B be the roots of x2 — 3x + p = 0 and
v and J be the roots of x2 — 6x + q = 0. If o,
B, v, 6 form a geometric progression. Then ratio
(2q+p): (2q-p)is:

(H3:1 (2) 33 : 31
(3)9:7 4)5:3
A X2 -3x+p=07% 7 o TN B T
x2—6x+q=0@tﬁfyﬁm8%lzﬁ’a,B,y,S
(29+p): (29~
P)
(2)33:31
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a, B, v, 0in G.P.
a+oar=3 ..(D

—6x+q=0<;;

a2 + a3 =6 ..(2)

(2) = (D)

=2
2q+p_2r5+r_2r4+1_9

0, 2q-p 215 —r

ot 7

ELLIPSE

2 2
Let —+ Z—Z =1 (a>b) be a given ellipse, length
a

of whose latus rectum is 10. If its eccentricity is the

maximum value of the function, ¢(t) = % +t—t2,
then a2 + b2 is equal to :
(1) 126
(3) 145

(2) 135
4)116

1q1=na—2 %:1(a>b)@aﬁ%ﬁmw%
foraah =firerrsl &1 ormag 10 ¥ 1 9fE g5t Shwsal,

e G(t) = % + t — 12 1 fYehay U= &, @
a2 + b2 &1 A AT

(1) 126 (2) 135

(3) 145 4)116

Official Ans. by NTA (1)

2b2
“—=10 = b2 =35a..(J)
a

2

STRAIGHT LINE

5.  Atriangle ABC lying in the first quadrant has two

vertices as A(l, 2) and B(3, 1). If

ZBAC = 90°, and ar(AABC) = 5\/5 $q. units,

then the abscissa of the vertex C is :

(1) 2445 (2) 1445

3) 1425 @ 245-1

T s ABC wom =garter § feord § foaes < ot
A(1, 2) @& B(3, 1) ®1 afe ZBAC = 90° den

ar(AABC) = 5/5 =i geré &1, <t ofis C %1 syt @
(1) 2+/5 (2) 1++/5

3) 1+25 4 245-1
Official Ans. by NTA (3)

C(hK)

AN
JOR

(1,2) 4

.
g
.
y
\
\
+ \‘
A \
‘\
l' B
’ \‘
4 ~C(3,1
(3.1)

[_K 2)(1 Zj 1> K=2h ..(I)
3-1

J5|h-1/=10
-+ [AABC] = 55

= (BN K27 =55 )
= h=2J5+1 (h>0)

DEFINITE INTEGRATION

6. Let f(x) =[x — 2| and g(x) = f(f(x)), x € [0, 4].

3
Then I(g(x)—f(x))dx is equal to :

0
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M f(x) = |x - 2| 9 g(x) = f(f(x)), x € [0, 4] %1 | 7. f@3 T =3 o

) (S): (@vp) = (p<>~q) TTEH &I
GE] j(g(x)—f(x))dx =1 | B
0 (Sz):~qA(~p<—>q)@3|Tﬂ'Iﬁ%l

BN

GE

(1) : 20 (1) e (S,) T B

(2) T (S,) T (S,) W 2|
3) ; 4 1 (3) I (S,) T (S,) W T 2 |
(4) 9 (S,) T B

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

3 3 3 Let TV(r) denotes truth value of a statement r.
[e)-f00)=[]Ix-2]-2]dx - [ |x-2]dx Now, if TV(p) = TV(q) = T

0 0 0 = TV(S)) =F

| | | ! Also, if TV(p) =T & TV(q) =F
=(Ex2x2+1+5><1le—(§X2X2+EX1X1] =TV, =T

HYPERBOLA
8. Let P(3, 3) be a point on the hyperbola,

= 1. If the normal to it at P intesects the

x-axis at (9, 0) and e is its eccentricity, then the

ordered pair (a2, e2) is equal to :

9 9
o) el

3
4 3) [5, 2} ) 9.3)
MATHEMATICAL REASONING / LOGIC

2 2

7.  Given the following two statements : - o s e T o) X_2 - y_2 =1 WU fagP(3,3) %1
a- b '

S): ~() is a tautology.
G0+ @vp) = (pe~a) s a tavtology f forg P T e atfereral x-31 A forg (9, 0) T
(Sy) : ~qA(~p<«>q) is a fallacy. Jidees Il & 1 ST Sehadll e ©, 1 Shifd I

Then : (@2 e?) &

(1) only (S,) is correct. 9 9
|53 @ |32
(2) both (S;) and (S,) are correct.

(3) both (S;) and (S,) are not correct.
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Since, (3, 3) li — =1
ince, (3, 3) lies on Z b

2

a
Now, normal at (3,3)isy —3 = —E (x-13),

which passes through (9, 0) = b2=2a2 ...(2)

2
So,e?=1+— =3
a

Also, a2 = (from (i) & (ii))

9
Thus, (a2, €2) = > 3
DEFINITE INTEGRATION

Jx

Let f(x) = j(l . dx (x >0). Then f(3) — f(1)
+ X

is equal to :

Ttlx/g

) —— -+
D =g*7% %

(2) E_,_l_ﬁ
6 2

(3) _£+l+£
12 2 4

1 3
4) i_,___i
12 2 4

dx (x >0) &1 £(3) - f(1)

)2

Jx
a

t.2t dt
(1+1t)?

(put vx =t)

+ (tanf1 t);ﬁ

()

[Appling by parts]

A survey shows that 63% of the people in a city
read newspaper A whereas 76% read newspaper
B. If x% of the people read both the newspapers,

then a possible value of x can be:

(1) 65 (2) 37

(3) 29 (4) 55

T T H T =1 § b I8 o 63% TR STEHR
A e & STeifeh 76% AR STEER B U8 1 A x%
R T STREER T ©, 1 x b1 T A & Tehell ©
(1) 65 (2) 37

(3) 29 (4) 55

Official Ans. by NTA (4)

n(B) < n(A U B) <n(U)
=76<76+ 63 -x<100

= -63 <—x<-39

= 632>x2>39

COMPLEX NUMBER

11.

2z +1
Let u= z %,z:x+iyandk>0.lfthecurve
z—ki
represented by Re(u) + Im(u) = 1 intersects the
y-axis at the points P and Q where PQ = 5, then

the value of k is :

(1) 372 2)4
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24
HHA u= ZE,z:x+iyﬁWk>0%lRe(u)+
7—

Im(u) = 1 51 UE3id o y-37e7 ! fag P 9em Q @
1l € Sl PQ = 5 &1, d k =1 A 217 :

(2)4

4) 172

(1)372
3)2
Official Ans. by NTA (3)

2z +1
z—ki

_ 2 +Q2y+D)(y—k)
T X +(y-k)?

i(x(2y+1)—2x(y—1<))
x* +(y —k)?

Since Re(u) + Im(u) = 1
= 2x2 4+ y+1)(y—k)+x(2y+1)-2x(y-k)

=x2+ (y - k)?
P(0,y,) yity,=-1

2 v_k_k2=

Q,y,)/ T Y Ty k=K =0 g o kk?
- PQ=5
= |y, -y, F5 =>kK+k-6=0
=k=-3,2
So,k=2(k>0)

VECTOR

12.

12.

Let x, be the point of local maxima of
f(x)=.(Bx3). d=xi-2j+3k,
B=—2§+X3—12 and 6=7f—23+xf<. Then the
value of @-b+b-C+¢-d at x = X is

(1) =30 (2) 14

(3) 4 (4) -22

A f(x)=4.(bxc) Pl WA 3feass x,, ¥, St

where

b=-2i+xj-k

qaea

X=X, a-b+b-c+c-a

(2) 14

f(x)zﬁ.(BxE): 2 x —1l=x3-27x +26
7 -2 X

f'(x)=3x2-27=0 = x=4+3
and f"(-3) <0
= local maxima at X = X, = -3
Thus, d =37 —2]+ 3k,
b=-21-3j-k,
and ¢=71-2j-3k
= d@.b+b.c+¢.d3=9-5-26=-22

HEIGHT AND DISTANCE (SOT)

13. Two vertical poles AB=15m and CD =10 m are
standing apart on a horizontal ground with points
A and C on the ground. If P is the point of
intersection of BC and AD, then the height of P

(in m) above the line AC is :
(1)203  (2)5 3)103 @6
13. T S Y AB = 15 HeX CD = 10 Hiex A
A T C & Y Afast THH R 31em @S 713
T BC @& AD &1 Ufa=ex fag P &, @ P &1 3918
(HR ) W ACH FWE
(1203  (2)5 (3) 10/3

Official Ans. by NTA (4)
Sol. B

(4) 6

10 h
tanf=—=—=x, =—
X, 10
tan¢=—=£:>x1=—
X X 15
hx hx
Now,x1+x2=x=g+ﬁ

h h
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ATISTI

The mean and variance of 8 observations are 10
and 13.5, respectively. If 6 of these observations
are 5, 7, 10, 12, 14, 15, then the absolute
difference of the remaining two observations is

&1) 7
3)5

23

9

8§ T&UN  wm "L qAT YEI
HAY: 10 dur 13.5 #1 afe AR
¥ 6 Je&rur 5, 7, 10, 12, 14, 15 ¥,
al R i 7 &7t EA
fxder =AY @

H7 23

35 4)9

Official Ans. by NTA (1)

x=10

_ 63+a+b
X=—-

= =10 = a+b=17

...(1)

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

So, 62 = 13.5

79+(a—10)" +(b-10)"
8

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

= a2 + b2 =169 ...(2)

From (i) & (ii) ;a=12 & b =15

~(10-10)°

INDEFINITE INTEGRATION

15.

X

2
) dx is equal to :

The integral I ( XSinX + Ccos X

(where C is a constant of integration)

xtanx
(1) secx +——+C
Xsin X + cosx

X tan x
2) secx ———+C
XSIn X + COSX

X SEC X
3) tanx + —— +C
Xsin X + cosx

X Secx
4) tanx ———+C
XSin X + cosx

2
X
FHFHFAT || ————— | dx
XSinx + Ccosx

(et C, WHIHEA FEL ®)

X tan x
(1) secx + ——+C
XSInX + CoSX

X tan x
2) secx ————+C
XSIn X + COoS X

XSeCX
(3) tanx + —————+C
XSInXx + Cosx

XSseCcXx
(4) tanx —————————+C
XS X+ Cosx

Official Ans. by NTA (4)

X cosx dx

X ? X
RS, S :
XsinX +Ccos X COSX ) (XsinXx +cosx)

X 1
COSX | XSInXx +cosx

COSX + Xsin X 1
+I > - dx
cos” X X SinX + cosx

X Sec X )
—++Isec x dx
X sin X 4+ cox

X SecX
——+tanx+C
Xsin X + cox

SEQUENCE AND SERIES

16.

It
1+(1-22.1)+(1-42.3)+(1-62.5)+.....
202.19) = o — 220, then an ordered pair (o, )
is equal to :
(1) (10, 97)
(3) (10, 103)

(2) (11, 103)
@) (11, 97)
gfg
14(1-22.1)+(1-42.3)+(1-62.5)+.....
202.19) = a - 2208
(o, B)

(1) (10, 97)

(3) (10, 103)

(2) (11, 103)
4 (11, 97)
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Dfficial Ans. by
Sol. 1+ (1-221)+ (1 —-423) +...... + (1 - 202.19)

=a-220 B
= 11— (221 + 423 + ... + 202.19)

2 3,2 11-4 110° 35x11
=11—2.§ 2r—1)=11- —35x%
r’2r-1) >

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

DIFFERENTIAL EQUATION

17.

Let y = y(x) be the solution of the differential
equation, xy' —y = x3(x cos X + sin x), x > 0.

If y(n) = &, then y”[g}ry(gj is equal to :

T T
2+= 14—
(D +2 (2) +2

2 2

T T T T

3) I+—4— 4) 24—+
G5+ @ 25y

T 3Teehel FHIRTUT Xy' — y = X2(X €OS X + sin X),
Xx>0F Ay =y(x) 813 y(n) = &, @t

5

(1) 2+E

5 ) 1+E

2

2 2

T T T T

) 1+—+— 4) 24+ —+—
) 2 4 @ 2 4

Official Ans. by NTA (1)

d
Xd—y—y=X2(XCOSX+SinX), x>0
X

d d
A A X(Xcosx +sinx) = dy

—+Py=
dx x X y=Q

1
——dx
Jano L1 (x > 0)
X

so, I.F. =
By

Thus, pA jl(x(xcosx +sinx))dx
X X

= szsinx+C
X

$0, y = x2sinx + x = (y)ﬂ/2 =

2

Also, j—yzx cosX +2xsinx +1

X

2
dy __
= —=-X

> sinX +4xcosx + 2sin x
dx

dy n
Thus, YGJ +§(3 ) +2

BINOMIAL THEOREM

20
18. The value of z 07 C, is equal to :

r=0

(1) 51(:7 + 30C7 (2) 51C7 - 30C7

20

> 0TCy  ®T WA B
r=0
(1) 51C7 + 30C7 (2) 51C7 _ 30C7
(3) 50C7 _ 30C7 (4) 50C6 _ 30C6
Official Ans. by NTA (2)

20
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MONOTONICITY (AOD)

19.

Let f be a twice differentiable function on
(1, 6). If f(2) =8, f'(2) =5, f'(x) > 1 and
f"(x) > 4, for all x € (1, 6), then :
(1) f(5) <10 (2) f'(5) + £"(5) <20
3) f5) +f'(5) =28 (4) f(5) + f'(5) <26
F=aua (1, 6) # f T &
FaFANT ®wad 21 Afe £(2) = 8, f'(2) =
5, f'(x) > 1 qdr
f'(x) > 4, Vx e (1, 6) &, dt
(1) f(5) <10 (2) f'(5) + £"(5) <20
B) f5) +£'(5) =228 @) f(5) +1'(5) <26
Official Ans. by NTA (3)
f(2) = 8, f'(2) =5, f'(x)=1, f"(x) > 4, Vxe(1,6)
f'(5)—1'(2) >4
5-2

f(5)-1(2
LS CH

HIHAT

f'(x) = =1(5) =17 ..(1)

I = £(5) > 11 ...(2)

f'5)+£(5) =28

MOD

20. If (a+\/§ bcosx)(a—\/i bcosy) =a’ b’

& (m =)
where a > b > 0, then dy at 1 18 :

a+b
a-b

a—-b
a+b

(1) (2)

a—2b
a+2b

2a+b

2a—b “)

3)
Ife (a+\/§bcosx)(a—\/§bcosy)=az—b2,
dx Tom
dy " (41

a+b
a-b

Sl a > b >0 8, @
BT I

a—-b
a+b

ey

a—-2b
a+2b

2a+b

3) 2a—-b

Official Ans. by NTA (2)
(a + \/Ebcosx)(a - \Ebcosy) =a? —b?

= a’ —\/Eabcosy ++/2 abcosx

—2b*cosxcosy =a’ — b’

Differentiating both sides :

. d
O—ﬁab(—smyd—yj + /2 ab(-sinx)
X

—2b? [cosx(—sinyj—yj+cosy(—sinx)} =0
X

dx  ab+b’
Tdy T ap-p?

DETERMINANT

21.

If the system of equations

X—-2y+3z2=9

2X +y+z=>

x — 7y + az = 24,

has infinitely many solutions, then a — b is equal

X—-2y+32=9
2x+y+z=b
X — Ty + az = 24,
@ 3Td g &1, T a — b 1 TF BN
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
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PROBABILITY

1

22. The probability of a man hitting a target is 0

The least number of shots required, so that the

probability of his hitting the target at least once

is greater than 1 is

TH Ifea & g feEt @' #

1
dex w1 grfgear m ARCICERED

e &1 H[Aad HEAl, dfe &H

¥4 ®F UH dR AT H1  HANXA  HI

gifgear i@ sfgss g,  ®mM

Official Ans. by NTA (3)
We have, 1 — (probability of all shots result in

. 1
failure) > 4

BE
S1-|=| >=
10 4

:>§>(gjn:> >3
4 (10 "

DIFFERENTIABILITY
23. Suppose a differentiable function f(x) satisfies the
identity f(x +y) = f(x) + f(y) + xy2 + x2y, for

all real x and y. If Lim——~= f& =1, then f'(3) is

x—>0 X

equal to

f(x) & < gt
y & faa wdufgs
= f(x) + f(y) + xy? + x2y @&l

HqET ATHATT BT

gredafass x  qen

f(x +y)

Lim@ =

x—>0 X

1

Official Ans. by NTA (10)

X
Since, lir% f( ) exist = f(0) =0
X—> X

(x)=1tim

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

f(h)+xh®>+x’h

(take y = h)

=limm+lim(xh)+x2
h—0 | h—0

= f'x) =1+ 0+ x2
= f'3) =10
BINOMIAL THEOREM

a5

20
24, Let 2x% + 3x + 4)10= > ax". Then —= is

r=0 a3
equal to

20
AT (2x2 + 3x + 410 = Y ax'? Td
r=0

a
L w1 ®WFE  #@m

a3

Official Ans. by NTA (8)

20
Given (2x2 + 3x + H)l0 = > a X
r=0

2
replace x by < in above identity :-

S a, 21’

—Z

20 (2x> +3x+4

32102 a X _Za 2r (20— )(from (1))
r=0

now, comparing coefficient of x7 from both sides
(take r =7 in L.H.S. & r = 13 in R.H.S.)

a
7 _ 93 _

2009, =a,23= —=2"=8
13
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If the equation of a plane P, passing through the
intesection of the planes, x + 4y —z+ 7 =0 and 3x
+y+5z=28isax + by + 6z =15 for some a, b
€ R, then the distance of the point (3, 2, —1) from
the plane P is _

Ife gHAA P 1 THIHL, S A

X+4y—z+7=07 3x + y + 5z = 8 & UfdwaA
@W%,ﬁﬂ:ﬁa,b e R &fe@
ax + by + 6z = 15 3, Al 991 P ¥ g
(3,2, -1) I 0 Bl
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 = El =3




