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FINAL JEE-MAIN EXAMINATION - JANUARY, 2020

(Held On Wednesday 08" JANUARY, 2020)

TIME:2:30PM to 5:30PM

MATHEMATICS TEST PAPER WITH ANSWER & SOLUTION

1. Let ﬁ:i—2}+fq and B:{_3+f< be two
vectors. If ¢ is a vector such that pxc=bx3

and ¢.a=0, then g.p is equal to

3

(2) -1 @~

o1 4 L
()2 ()2

NTA Ans. (3)

Sol. pxé-bx

(3) Option

The area (in sq. units) of the region
{(x,y) € R?: x> < y <3 -2x},1s

31 34 32

hZ ol @2 2
() 3 @) 3 3) 3 @ 3

NTA Ans. (4)

Sol.

3.  The length of the perpendicular from the origin,
on the normal to the curve, x> + 2Xy — 3y2 =0
at the point (2,2) is

(1) 42
3)2

NTA Ans. (2)
Sol.

(2) 242
4) 2

x2 4+ 2xy - 3y2=0

my = slope of normal drawn to curve at (2,2)
is —1

L:x+y=4.

perpendicular distance of L from (0,0)

=|0+0_4|=2ﬁ

V2

(2) Option

dx
9x* +12x+4

2
I= )
If _1[ N then :

1, 1 1 , 1
—<I'<— —<I'<-
M 9 8 2 16 9

1, 1
—<I'<—
(3) o

I 5, 1
4) —<I"<—
2 ()8

4
NTA Ans. (1)

1

fx)=
V253 —9x2 +12x + 4

Sol.

—-6(x-1)(x-2)

f'x)=
2(2x° —9x> +12x+ 4)3/2

- f(x) is decreasing in (1,2)

1 1
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. Ifaline, y =mx + c 1s a tangent to the circle,
(x-3)7%+ y2 =1 and it is perpendicular to a line

L, where L, is the tangent to the circle,

1 1
x> + y2 = 1 at the point (ﬁs ﬁ], then

(Hc*-6c+7=0

)t +6c+7=0

B +Tc+6=0

4)c-Tc+6=0
NTA Ans. (2)

1
Sol. Slope of tangent to x2 + y2 =1 at P( ,—2j

2x +2yy' =0 = mT|P=—1
y = mx + c is tangent to (x — 3)2 + y2 =1
y = X + ¢ is tangent to (x — 3)2+ y2 =1

c+3
f:1302+6c+7=0

(2) Option
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
(1) [f(e) = fF(D] < (A = o)|f' ()
() Ife) = fF(D] < |f'(c)
(3) Ife) + (D] < (1 + O)f'(c)|
@ f(li_i‘(C) A
NTA Ans. (2)
Ans. (BONUS)
Option (1), (2), (3) are
f(x) = constant and option (4) is incorrect

M)~ f(e)

1-c

f©

Sol. incorrect for

=f'(a) where c <a <1 (use LMVT)

Also for f(x) = x2 option (4) is incorrect.
Which of the following statements is a tautology?
(H)~(pv~q) >pvq

2)~(pAr~q) >pVvg

B)~(pv~q >pnrgq

@Hpvi(~q >pnrgq

~pv~q —>pVv(
~pAqQ >pvVvq
~{(~pA QA (~p A ~q}
~(~p A f)

(1) Option

1
If the 10" term of an A.P. is 30 and its 20" term
1 L .
is E’ then the sum of its first 200 terms is

1 1
50— 100—
(1) 297 (2) 1997

(3) 50
NTA Ans. (2)

(4) 100

1 .
= 2—0 =a+9d (1)

1
= — =a+ 19d

10 ...(ii)

a=——n=d
200

_200[ 2
2

=—|—+
Hence, S0 200 200

g}_zm
2

(2) Option
Let f : (1,3) > R be a function defined by

x[x
f(X)=%, where [x] denotes the greatest

integer < X. Then the range of f is

NTA Ans. (4)

X .
x2+1
X)=
f(x) o
x? +1
f(x) is decreasing function

O ERANERY

xe(1,2)
Sol.

; x€[2,3)
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The system of linear equations
AX +2y+2z=5

2MX + 3y + 52 =8

4x + Ay + 6z = 10 has

(1) infinitely many solutions when A = 2
(2) a unique solution when A = -8

(3) no solution when A = 8

(4) no solution when A = 2

NTA Ans. 4)

Sol.

A3 2
D=2 3 5/=(A+8)(2-1)
4 16

forA=2;D; 20

Hence, no solution for A = 2

(4) Option

If a and B be the coefficients of x* and x?
respectively in the expansion of

(x+\/ﬁ)6 +(X—\/ﬁ)6, then

(2) o + B = 30
4) o~ B =60

(1) o+ B =60
(3)o—Pp=-132

NTA Ans. (3)

Sol.

NT

Sol.

2[6C,x0+6C,x4(x2 — 1) +6C,x2(x2 — 12 + 6C((x2— 1)7]
oa=-96 & B =36

Lo - B =-132

(3) Option

) [ tsin(10t)dt
1m

x—0 X

is equal to

1
(1o @ -3

oL oL
()10 ()10

A Ans. (1)
Using L.H. Rule

2 2 1 0
If A= 9 4 and 1= 0 1 , then 10A7! is

equal to
(H 41 - A
(3)6l - A

(2) A - 61
4) A - 41

NTA Ans. (2)

Sol.

R
=lg 4):1AI=8-18=-10

4 -2
Ao _adia (-9 2

|A| -10

Lo (4 2
10A™ = |=A-6l

(2) Option
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
(1) 3.99 (2) 3.98
(3) 4.02 (4) 4.01
Ans. (1)

in

“210 = 3x; = 200

20 ..(1)

2
X.
L—100=4 = 2x;2 = 2080 ...(i1)
20

200-9+11 202
20 20

Actual mean =

Variance =

2
2080—81+121_(202j 399

20 20

(1) Option

If a hyperbola passes through the point
P(10,16) and it has vertices at (+6,0), then the
equation of the normal to it at P is

(1) x +2y =42 2)3x +4y =94
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(i)

Equation of normal is

2
LD AR
Yi

2x + 5y = 100
(3) Option

Let A and B be two events such that the
probability that exactly one of them occurs is

2 1
5 and the probability that A or B occurs is IR

then the probability of both of them occur
together is

(1) 0.02 (2)0.01 (3)0.20 (4) 0.10

NTA Ans. 4)

Sol.

P(A) + P(B) - 2P(A N B) = %

P(A) + P(B) — P(A N B) = %

1
P(A N B) = 0
(4) Option

The mirror image of the point (1,2,3) in a plane

7 4 1
is (—?—5 _EJ Which of the following

points lies on this plane ?
() <1, -1, -1) (2) -1,-1, 1
3) A, 1,1 4 (1, -1, 1)

NTA Ans. (4)

Sol.

-2
Point on plane R(?, ) j

19;, 195, 9

N 1 tor of pl i
ormal vector of plane is 3 3 3

Equation of require plane is x +y +z =1
Hence (1, -1, 1) lies on plane

(4) Option

Let S be the set of all real roots of the equation,
33 - 1) +2=3- 1]+ |3* - 2|. Then S :
(1) is an empty set.

(2) contains at least four elements.

(3) contains exactly two elements.

(4) is a singleton.

NTA Ans. (4)

Sol.

Let3*=t;t>0
tt-—1D+2=t-1]+ |t -2
2—t+2=t-—1|+]t-2
Case-I : t <1
2-t+2=1-t+2-t
t2+2=3-t
2+t-1=0

_—1+45

2

J5o

t

t= is only acceptable

Case-II : 1 <t<?2
?-t+2=t-1+2-t

2—t+1=0

D < 0 no real solution

Case-IIl : t > 2
2-t+2=t-1+t-2

t2 -3t 5=0 = D < 0 no real solution
(4) Option
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19. Let a:—1+21\5. 1f a=(1+a)Y o™ and

k=0

100

3k
b 220‘ , then a and b are the roots of the
k=0

quadratic equation :
(1) x> = 102x + 101 = 0
(2) x* + 101x + 100 = 0
(3) x> = 101x + 100 = 0
(4) x>+ 102x + 101 = 0
NTA Ans. (1)
Sol. a=m
a=1+o0)(l+ 0+ o+... + ©200)

[t

-0 =1

a=(1+0)
b=1+® + o0+ ... + @390 =101
x2-102x + 101 =0
(1) Option
The differential equation of the family of
curves, x% = 4b(y + b), b € R, is
(1) x(y)* = x + 2yy’
(2) x(y)* = 2yy' - x
(3) xy" =y
@ x(y)’ = x - 2yy’
NTA Ans. (1)

. 2x
2x =4by' = Y =—

Sol. b

2

2x X
Required D.E. is x? =—,y+(—,j
y y

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

” \/Esinoc
V1+cos2a

1—cos2p 1

2 Jo°

1 d
7 an

T
a, B e [05), then tan(o + 2pB) is equal to

NTA Ans. (1)

2sino 1 1
= = tanoc=7

Sol. ——
° J2cosa 7

Sir1[3=L = tanB:l = tanZB:i
J10 3 4
tan(a+2[3)= tana + tan 23 .
1 —tan a tan 23
Ans. 1.00
Let f(x) be a polynomial of degree 3 such that
f(=1) =10, f(1) = -6, f(x) has a critical point
at x = —1 and f'(x) has a critical point at x = 1.
Then f(x) has a local minima at x = __
NTA Ans. (3)
Sol. f'"(xX)=A(x-1)
2 —
-x+C=f(-1)=0=> C:T

' _lx
fx) = 5

f(1)=-6 = —-11A + 6d = =36 ..(d)
f(=1) =10 = SA + 6d = 60 ...(i1)
from (i) & () A=6& d=5
fx)=x3-3x2-9x + 5

Which has minima at x = 3

Ans. 3.00

Let a line y = mx (m > 0) intersect the parabola,
y2 = 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

P(tt)

t=2(Cst>0)
1
2
Ans. 0.50

- m=
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" n(n+1)2n+1)
24. The sum, Zf is equal to

n=l

NTA Ans. (504

Sol. %(ihﬁ +Z7:3n2 +Z7:nJ
n=1 n=1 n=1

7x8Y  _[(Tx8x15) 7x8
+3 +
2 6 2
= 504

Ans. 504.00

The number of 4 letter words (with or without
meaning) that can be formed from the eleven
letters of the word 'EXAMINATION' is

NTA Ans. (2454)
So. N2 A—->21—->2,E X MT,0-—>1

Category Selection Arrangement

2alikeof one kind s 4!
) ) C,=3 3x—=18
and 2 alike of other kind 2121

!
2 alike and 2 different 3Cl x’ C, 3C1 <! C, x% =756

All 4 different ’C, 5C, x4!=1680

Total = 2454
Ans. 2454.00




