JEE Main 2020 Paper

Date of Exam: 8t January 2020 (Shift 2)
Time: 2:30 P.M. to 5:30 P.M.
Subject: Mathematics

1. LetA and B be two events such that the probability that exactly one of them occurs is % and the

probability that A or B occurs is %, then the probability of both of them occur together is
a. 0.10 b. 0.20
c. 0.01 d. 0.02

Answer: (a)

Solution:
P(AorB)= P(AUB) =

P(exactly one of A or B)= %
2
= P(4) -~ P(ANB) +P(B) = P(ANB) =¢

=>P(AUB)—P(AnB)=§

1

2. Let S be the set of all real roots of the equation, 3*(3* — 1) + 2 = |3* — 1| + |3* — 2|. Then S:
is a singleton.

b. isan empty set.

c. contains at least four elements

d. contains exactly two elements.

8

Answer: (a)

Solution:
3F@E*=1)+2=3*=-1|+[3¥ - 2]
Let3* =t
tt—1D+2=|t—-1|+|t - 2]

St2—t+2=|t—1|+|t—2|
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Weplott? —t+2and |t — 1| + |t — 2|

As 3% is always positive, therefore only positive values of t will be the solution.

Y

W
Therefore, we have only one solution.
3. The mean and variance of 20 observations are found to be 10 and 4, respectively. On

rechecking, it was found that an observation 9 was incorrect and the correct observation was
11. Then the correct variance is:

a. 4.01 b. 3.99
c. 3.98 d. 4.02
Answer: (b)
Solution:
Xx;
Mean = 10 $%= 10 szl- = 200
. Y x? 2
Variance = 4 = vl 100 =4 = ) x; = 2080
New mean = 200-9+11 _ 292 _ 10.1
20 20

New variance = % —(10.1)?

=106 —102.01

=3.99
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Answer: (¢)

Solution:
a=i-2]+k
b=i—j+k

x[x]
x2+1’

5. Letf:(1,3) = R be a function defined by f(x) =
x. Then the range of f is:

2 3 3 4
a. (E'E]U(Z’E)
(33)
C. =,=
5°5

Answer: (d)

& o
~

-

alinGaN
-

N = s
[

/N

Solution:
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where [x] denotes the greatest integer <
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6
6. If a and B be the coefficients of x* and x? respectively in the expansion of (x +vVx? -1 ) +
6
(x —Vx2 -1 ) ,then:

a a+pB=-30 b. a—f=-132
c. a+pB=60 d a-—p=60
Answer: (b)

Solution:

(x+ x? -1 )6+ (x—\/xzi—l)6

= 2[6Cyx® + °Cox*(x? — 1) + 6C,x?(x% — 1)? + °Ce(x% — 1)3]
= 2[32x° — 48x* + 18x% — 1]

>a=-96, =236

>a—f=-132

7. Ifahyperbola passes through the point P(10, 16) and it has vertices at (46, 0), then the
equation of the normal at P is:
a. 3x+4y =94 b. x+ 2y =42
c. 2x+5y =100 d. x+3y =58

Answer: (¢)
Solution:

Vertex of hyperbolais (+a,0) = (£6,0) = a =6

2 2

Equation of hyperbola is % - ZT =1

X2 y?
5——->=-=1

36 b?
As P(10, 16) lies on the parabola.
100 256
36  bZ
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64 256 b2 = 144
> — == =
36 b?
. xZ y2
Equation of hyperbola becomes 26 Taa = 1
. . a’x  b%y 2 5
Equation of normalis— +—=a“+b
X1 V1
36x |, 144y
o T ¢ =180
= ad +y =1=2x+5y =100
5020 O SFTOYE
_ [Xtsin(10t) dt
8. lim =2 is equal to:
x—0 X
a. 0 b 1
10
1 1
c. —— d —-=-
10 5

Answer: (a)

Solution:

I Jy tsin10t dt
m —

x—0 X

Applying L’'Hospital’s Rule:

. xsin10x
= m -— =
x—0 1

9. Ifaline, y = mx + c is a tangent to the circle, (x — 3)? + y? = 1 and it is perpendicular to a line

Ly, where L is the tangent to the circle, x% + y2 = 1 at the point (%, \/%), then:
a. ¢>+7c+6=0 b. ¢?2—6c+7=0
c. ¢2=7c+6=0 d c?+6c+7=0
Answer: (d)
Solution:
For circle, x?> + y2 = 1

x
2x+2yy' =0y = ——

y
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2, 02 _ L i)__
Slope of tangent to x* + y —1at(ﬁ,ﬁ =-1
=Slope of tangentto (x —3)2 +y? =1lisl=>m=1
Tangentto (x —3)2+y2=1lisy=x+¢

Perpendicular distance of tangent y = x + ¢ from centre (3, 0) is equal to radius = 1

‘3+C|
V2
=>c+3=i\/§
=>c24+6c+9=2

=>c2+6c+7=0

10. Letar = =43 1 = 1+ a) X% a?* and b = Y12 a3k, then a and b are the roots of the
quadratic equation:
a. x2+101x+100=0 b. x2+102x+101=0
c. x2—-102x+101=0 d x?>-101x+100=0

Answer: (¢)
Solution:

143
=——=

a=(1+ a)z a?k
k=0

sa=0+a)[l+a?+a*+ - .+a?°9]

1— (a?)101
=>a=(1+a)[ﬁ]
:a:[l_(O)Z)lOl]:[l_w]:1
1-—w 1-w
100
b=2a3k=1+a3+a6+~-- .. +a300
k=0

=>b=1+ w4+ wl+.... +w3°°
= b =101

Required equationis x? — 102x + 101 =0
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11. The mirror image of the point (1, 2, 3) in a plane is (— g, - g, - é) Which of the following

points lies on this plane?

a. (1,-1, 1) b. (-1, -1, 1)

c (1,1, 1) d. (-1, -1, -1)
Answer: (a)
Solution:

. : 7 4 1

Image of point P(1,2,3) w.r.t.aplaneax + by +cz+d =0is Q (— 33 5)
Direction ratios of PQ: — 1?0, — 1?0, — 1?0 =111

Direction ratios of normal to planeis 1,1, 1

Mid-point of PQ lies on the plane

~ The mid-point of PQ = (— g, %, %)

4
3

Equationofplaneisx+§+y—§+z— =0
>x+y+z=1

(1,—1, 1) satisfies the equation of the plane.

12. The length of the perpendicular from the origin, on the normal to the curve,
x2 + 2xy — 3y? = 0 at the point (2,2) is:

a. 2 b. 2v2
c. 42 d. V2
Answer: (b)

Solution:

Given curve: x2 + 2xy — 3y%2 =0
=>x2+3xy—xy—3y2=0

> x+3y)x—y)=0

Equating we get,
x+3y=0o0orx—y=0

(2, 2)liesonx —y =0

8™ January 2020 (Shift 2), Mathematics Page | 7

Copyright © Think and Learn Pvt. Ltd.




JEE Main 2020 Paper

~ Equation of normal willbe x +y = 1

It passes through (2, 2)
“A=4
L:x+y=4

Distance of L from the origin = |%| =2V2

13. Which of the following statements is a tautology?

a ~@A~q)->{@VQq b. (~pv~q)->(®Aq)
¢ pv(~q9)->(@Aq) d. ~@v~q)->{@Vvq
Answer: (d)

Solution:

~pv~q)-> (V)
=@V~ VPV

=(@Vvp)Vv(qV~q)
=pVvT
=T
14.1F1 = [ ax th
. = n:
1 V2x3-9x24+12x+4 ¢
a 1<2<i b, 1<2<t
6 2 8 4
. 1<2<l d —<2<2
9 8 16 9
Answer: (¢)
Solution:
Let f(x) = L
V2x3—9x24+12x+4
) —(6x% —18x + 12) -3(x—1(x—-2)
f(x) = =

202x3 —9x2 + 12x + 4)°2 (263 — 9x2 + 12x + 4)°/2

= fmin = f(1) and fnax = f(2)
1 _t_1
V2-9+12+4 9 3

fQ) =
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1 1
Vi6—-36+24+4 8

f2) =

1 1
=-<I<—=

355

1<12<
:_ —
9 8

2 2 1 o 1. )
15. IfA = [9 4] andI = [0 1], then 10A™" is equal to:
a. 6I—A b. A—6l
c. 41-A d A-14I
Answer: (b)
Solution:

2 2

A:[9 4

2

s1047 =[5 2

]:>10A—1=A—61

16. The area (in sq. units) of the region {(x,y) € R*: x> <y < 3 — 2x}, is:

31
a. — b, 32

3 3
C. = d. S

3 3
Answer: (b)
Solution:
Wehavex? <y < —-2x+3
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(-3,0)

For point of intersection of two curves
x2+2x—3=0

=>x=-3,1

= Area = f_13((—2x +3) —x%)dx

1

3 32 _
= [—xz + 3x — x—] = = sq. units.
313 3

17. Let S be the set of all functions f:[0,1] — R, which are continuous on [0, 1] and differentiable on
(0,1). Then for every f in S, there exists a ¢ € (0,1), depending on f, such that:

TO-1© _ b. If(e) = fMI<If @I
1-c
e If@+fMDI<@+9If' (o) d If(©-fMI<A@=-alf @l

Answer: (Bonus)

Solution:

S is set of all functions.

If we consider a constant function, then option 2, 3 and 4 are incorrect.

For option 1:

f) = f()

1-c¢ -

f1©
This may not be true for f(x) = x?

None of the option are correct
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18. The differential equation of the family of curves, x> = 4b(y + b),b € R, is:

a. xy'=y b. x(y)?=x+2yy'
c. x(y)2=x-2yy d x(y)?=2yy —x
Answer: (b)

Solution:

x2 =4b(y + b) (D)

Differentiating both the sides w.r.t. x, we get

= 2x = 4by'’
=>bh=—
2y1

Putting the value of b in (1), we get

Z_Zx( x)
= = — —_—
x yV y+2y7
2 _2Xy x?

yl yIZ

=X

= x(y)? =2yy' +x

19. The system of linear equations
Ax+2y+2z=5
2Ax + 3y +5z=18
4x + Ay + 6z = 10 has:
no solution when 4 = 2
infinitely many solutions when 4 = 2
no solution when 4 = 8
a unique solution when 4 = —8

aoc o

Answer: (a)

Solution:
A 2 2

D=121 3 5|=181—-51%2—-241+40+41%>—24
4 A 6

=D=-1>-61+16
Now, D =0
>12+61—-16=0
=>A=—-8or2
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ForA=2
5 2 2

Di;=]18 3 5/=40+4-28=+0
10 2 6

~ Equations have no solution for 4 = 2.

20. If the 10" term of an A.P. is % and its 20" term is 1—10, then the sum of its first 200 terms is:
4 5ot b. 100
4

c. 50 d. 100%

Answer: (d)

Solution:

1 1
Tio =55:T20 = 55
TZO - TlO = 10d

=L =10d
20

21. Let aline y = mx (m > 0) intersect the parabola, y? = x at a point P, other than the origin. Let
the tangent to it at P meet the x —axis at the point Q. If area (AOPQ) = 4 sq. units, then m is
equal to

Answer: (0.5)

Solution:

Let the co-ordinates of P be (t2, t)
Equation of tangent at P(t?, t)isy — t = % (x — t?)

Therefore, co-ordinates of Q will be (—tz, 0)
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Area of AOPQ =4

0 0 1
ii t? t 1|=+4
—t2 0 1
>t3=48=2t=42=2t=2 ast>0
_1_1
m=173

22. Let f(x) be a polynomial of degree 3 such that f(—1) = 10, f(1) = —6, f(x) has a critical point
atx = —1 and f'(x) has a critical point at x = 1. Then the local minima at x =

Answer: (3)

Solution:

Let the polynomial be
fx)=ax®+bx*+cx+d

= f'(x) =3ax?+2bx + ¢

= f"(x) = 6ax + 2b
f"1)=0=>6a+2b=0=>b=-3a
f'(-1))=0=3a—2b+c=0
=>c¢=-9
f(-1)=10=>—-a+b—-c+d=10
=>-a—-3a+9a+d =10
d=-5a+ 10
f)=6=>a+b+c+d=6

>a—3a—9a—-5a+10=6

>a=—-

Ty

P TR D PSR
--fx—4x 2* 4—4(x x—3)
Forf/(x)=0>x*-2x—3=0=>x=3,—-1

Minima exists at x = 3
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V2sina 1 1-cos2f 1 s .
23.1f Tircosza ;and / 5 =5 a,pB € (0, 5)’ then tan(a + 2f) is equal to

Answer: (1)

Solution:

V2sina 1 V2sina 1 1
— > ————=—>Stana = —

Vitcosza 7 Zcosa 7

1—-cos2p 1 \/fsinﬁ_ 1

1
sinf =—=tanf =

2 Vo vz Vi PV 3
tan2p = 2tanf % —E
_1—tan2[>’_1_1_4
tan(a+2[>’)—tana+tan2ﬂ B %4‘% 1
_1—tanatan2[3’_1_%><%_

24. The number of 4 letter words (with or without meaning) that can be made from the eleven
letters of the word “EXAMINATION” is

Answer: (2454)

Solution:

Word “EXAMINATION” consists of 24, 21,2N,E,X,M, T, 0
Case I: All different letters are selected

Number of words formed = 8C, x 4! = 1680

Case II: 2 letters are same and 2 are different
Number of words formed = 3C; x 7C, x :—: =756

Case III: 2 pair of letters are same

4!
21x2!

=18

Number of words formed = 3C, x

Total number of words formed = 1680 + 756 + 18 = 2454

nn+1)(2n+1) .

25. The sum, 2‘71:1 " is equal to
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Disclaimer: The questions were sourced based on memory and the details might vary from the actual questions.

Answer: (504)

Solution:
in(n +1)@2n+1)
4
n=1
7
1
=ZZ(2n3+3n2+n)
n=1
7 7 7
=2 22n3+32n2+2n]
n=1 n=1 n=1
7 X 8\2 7x8x15 7x8
- x( )+ x
2 6 2

NN SN N
—

[2 x 784 + 420 + 28] = 504
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