CouegeDekho

**\

FINAL JEE-MAIN EXAMINATION - FEBRUARY, 2021

(Held On Thursday 25 February, 2021)

TIME:3:00PM to 6:00PM

MATHEMATICS TEST PAPER WITH SOLUTION

SECTION-A

Let A be a 3 x 3 matrix with det(A) = 4. Let R;
denote the ith row of A. If a matrix B is obtained
by performing the operation R, = 2R, + 5R; on
2A, then det(B) is equal to :

(1) 16 (2) 80 3) 128 (4) 64

Official Ans. by NTA (4)

Al =

= 2A| =23 x4 =32

" B is obtained by R, — 2R, + 5R,
= |B|=2x%x32=064

option (4)

3log, 2x 2log, 2x

e +5e
e410gex + Sei%loge X

The integral j dx,x>0,

A 7eZloge X
is equal to :

(where c is a constant of integration)

(1) log, |x2 +5x —7| +c

(2) 4log, |x2 +5x —7|+c

3) iloge |x2 +5x — 7| +cC

4 log, Vx> +5x -7 +c
Official Ans. by NTA (2)

3log, 2x 2log, 2x

e +5e

410gc + Se3logex dX’ x>0

_ 7eZlogsx

_J- 2x+5 .

x +5x — 7)

=4log,_|x’ +5x—7‘+c

3.

The shortest distance between the line x —y =1
and the curve x2 = 2y is :

1 1
(2) NG (3) NG 40
Official Ans. by NTA (2)

;\\Q x—y=1
AVQ
&

4

1
M5

/]

Shortest distance between curves is always along
common normal.

dy =slope of line =1

dx|,

1—
*. Shortest distance

NG

1 +1°

option (2)

If a, B € R are such that 1 — 2i (here i2 = -1) is
aroot of 22+ az + B = 0, then (o — B) is equal
to:

(1) -3 2) -7 3)7
Official Ans. by NTA (2)

- o, € R = other root is 1 + 2i
o =—(sum of roots) = —(1 =21 + 1 + 2i) = —
B = product of roots = (1-2i) (1 +2i) =5

43
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yperpola passes [i roug
. COSX + COSYy — COS(X + =
i y2 y ( y) 2

+-—=1 and its transverse and conjugate axes
25 16 X+y X+y
coincide with major and minor axes of the ellipse, cos ( 7 J - COS( 7 j co S(
respectively. If the product of their eccentricities
in one, then the equation of the hyperbola is : +l' cos ( ~ YJ lsm (

2 2 2 2

y y
(1) 5 =55=! @) 5o =]
25 9 16 j[cos(—X;yJ—% os| 2=Y

2 2
B)x2-y2=9 “4) -1 X
9 :>sin(

4
Official Ans. by NTA (2)

S
s P
P 1
= x =y and cosx:zzcosy
3

Forellipse €, = \/_
1++3

2

= sinX + cosy =

for hyperbola €, = option (2)

Let hyperbola be . A plane passes through the points A(1, 2,3), B(2,3, 1)
, and C(2, 4, 2). If O is the origin and P is (2, -1, 1),

2
Xy

> then the projection of OP on this plane is of length :

a~ b
(1) \/2 (2) \/2 (3) \/z 4) \/2
“ it passes through (3,0) = 2 =1 7 3 11 5

a, Official Ans. by NTA (3)

P
=a?=9
0

= b2=a%e’-1) ) n

—9(§—1j 16
9 i

Normal to plane n =

*. Hyperbola is

1

2 2
X
XY ... option 2. 0
9 16 A oA oA
=3i—-j+k

3 - ~ ~ A
If0<x,y<mandcosx +cosy—cos(X+Yy)= E,then OP=2i—-j+k

sinx + cosy is equal to : _6+1+1 i 0= 2
1 £ o \ 66
5 (2)

3 1
3) 3 (4) —f

. Projection of Qp on plane =‘613‘ sin 0
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In a group of 400 people, 160 are smokers and non-
vegetarian; 100 are smokers and vegetarian and
the remaining 140 are non-smokers and vegetarian.
Their chances of getting a particular chest disorder
are 35%, 20% and 10% respectively. A person is
chosen from the group at random and is found to
be suffering from the chest disorder. The
probability that the selected person is a smoker and

non-vegetarian is :

A TR N )
()45 ()45 ()45 ()45
Official Ans. by NTA (3)

Consider following events

A : Person chosen is a smoker and non
vegetarian.

B : Person chosen is a smoker and vegetarian.
C: Person chosen is a non-smoker and vegetarian.
E : Person chosen has a chest disorder

Given
ImA)=§%.pan:i%§p«g=ig§

p[E)_3> p(E)_20 p[E}_10
A) 100 (B) 100 (C) 100

To find

160

400 100
160 35 100 20 140 10

400 100 400 100 400 100

cosec[Zcot'l(S) +cos™! [%ﬂ is equal to :
N B B -
()33 ()56 ()33 ()56

Official Ans. by NTA (2)

2tan”’ l +tan”’ i
i 5 4
(5 (3
tan” | — |+tan” | —
i 12 4

= COS€eC {tan'l (ﬁﬂ = © option (2)
33 56

If the curve x% + 2y2 = 2 intersects the line
X +y =1 at two points P and Q, then the angle
subtended by the line segment PQ at the origin is :

i a1 v a1
(I) 5 +an (3) (2) 5 ~tan (5)

i !
o5l

K _ tan ™' (lj
(3) 2 4

Official Ans. by NTA (4)

N

-

Homogenising

)(2+2y2—2()(+y)2 =0

:>—X2—4xy=O:>X2+4xy=O
X
Lines are x = 0 and y=—Z

T a1
.. Angle between lines = §+ tan IZ
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The contrapositive of the statement "If you wi
work, you will earn money" is :

(1) You will earn money, if you will not work
(2) If you will earn money, you will work

(3) If you will not earn money, you will not work
(4) To earn money, you need to work

Official Ans. by NTA (3)

Constrapositive of p = q is ~q = ~p

= If you will not earn money, you will not work.
option (3)

A function f(x) is given by f(x)= > ,
5 +5

then the sum of the series

f(i}rf[i}rf(i}r ...... +f(£j isequal to:
20 20 20 20

ot NI
M 5 3) 3 @

Official Ans. by NTA (4)
5X

10)=53

fX+f2-x)=1

=i )5 ) o(2)
(B () ) (3)

n ¥
@

5

T

1 -«
If for the matrix, A =[ B } , AAT =], then
o

the value of a* + B* is :
(1) 4 ()2 3)3 41
Official Ans. by NTA (4)

—Q

Tt

I+a° o-of _{1 O}
“ lo-ap o?+p>| |0 1

So2=0&p2=1

} AAT =1,

The minimum value of f(x)=a" +a'™ , where

a,x € Rand a> 0, is equal to :

2) 2v/a

@ a+1

(1) 2a

3) at L
a

Official Ans. by NTA (2)
AM. >GM.

f(x)=a" +a'™

3
If I =|cot"xdx, then:

(D) 1 ! ! are in G.P.

L+ L+10 1, +1,

Q)L+ 1, I;+ s, I, + I are in A.P.
3) L + 1, (3 + 1%, I, + I are in G.P.

1 1
L+T L+ T, +1,

are in A.P.

“4)

Official Ans. by NTA (4)

m/2 /2
I = I cot" xdx = I cot"? x(cosec’x —1)dx
n/4 n/4
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Let oo and 3 be the roots of x* —
n n

lim[—+ 4 - — a, -
meln (n+D)7 (n+2) a,=on—Bnforn > 1, then the value of ~12——"%

is equal to : )
is:

(1) 2 21 (34 4)3
Official Ans. by NTA (1)

o2 -60-2=0
(3) % (4) % al® - 60’ - 208 =0
Similarly BO—6B%—2B% =0
Official Ans. by NTA (1) (!0 — B10) — 6(c® — B%) — 2(ad — P¥) = 0

1l 2) 1
M 3 @

lim

n—ow

+ + +..+
n (m+1)> (n+2)° 2n-1)°

[1 n n n } :>a10—6ag—2a8=0

a,, —2ag _»
- -
3a,

Let x denote the total number of one-one functions
from a set A with 3 elements to
a set B with 5 elements and y denote the total
—1lim _z _ number of one-one functions from the set A to the
o0 (r/n)” +2(r/n)+1 set A x B. Then :
(1) y=273x (2) 2y = 91x
:j- dx _ 1 3) y=91x (4) 2y = 273x
o (x + 1)’ Official Ans. by NTA (2)
x =3C; x 3! =60
y="15C;x3!=15x 14 x 13 =30 x 91
s 2y =91x
The following system of linear equations

Let A be a set of all 4-digit natural numbers whose
exactly one digit is 7. Then the probability that a

randomly chosen element of A leaves remainder
2 when divided by 5 is :

2x+3y+22=9
2 122 3x+2y+22=9
13 2) 557 _
9 297 X—y+4z=28
(1) has a solution (a, B, y) satisfying
3) — ) = ot preyr=12
297 5 (2) has infinitely many solutions
Official Ans. by NTA (3) (3) does not have any solution
n(s) = n(when 7 appears on thousands place) (4) has a unique solution
+ n(7 does not appear on thousands place) Official Ans. by NTA (4)

=9Xx9x9+8x9x9x3 . 2Xx+3y+22=9 (1)
=33x9%x9 3x+2y+22=9 ..(2)

XxX-y+4z=38 ...(3)
1DH-2)=>x+y=0=x-y=0
from 3)4z=8=2z=2

from (1) 2x + 3y =5
ExIx9+9x25 97 =>x=y=1

97

n(E) = n(last digit 7 & 7 appears once)
+ n(last digit 2 when 7 appears once)
=8X9IXx9+(9x9+8x9x%x2)
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SECTION-B
The total number of two digit numbers 'n', such that
3n + 77 is a multiple of 10, is
Official Ans. by NTA (45)
for 3" + 7" to be divisible by 10
n can be any odd number
.. Number of odd two digit numbers = 45
A function f is defined on [-3, 3] as

f(x) = min {|x],2 - x*}, -2<x<2
[Ix] ,2<|x[<3

where [x] denotes the greatest integer < x. The
number of points, where f is not differentiable in
(-3,3)is .

Official Ans. by NTA (5)

B min{|x|,2—x2} , —2<x<2
““‘{ ] . 2<ki<3

= x e [-3,-2) U (2, 3]

Number of points of non-differentiability in
(-3,3)=5
Let a=i+aj+3k and b=3i—aj+k. If the

area of the parallelogram whose adjacent sides are

represented by the vectors a and b is

8\/5 square units, then a- b is equal to
Official Ans. by NTA (2)

=i+ a} +3k

b=3i- 0,3 +k

area of parallelogram = |5 x B| = 8\/5 .

= i(40) - j(-8) + k(—4a)

S laxb|l =64 +320% =83

=2+0t=6=>02=4

If the remainder when x 1s divided by
the remainder when (2020 + x)2922 is divided by

Official Ans. by NTA (1)

x=4k + 3

5 (2020 + x)?022 = (2020 + 4k + 3)20%2
= (4(505 + k) + 3)%022

= (4N + 3)%922 = (16A2 + 244 + 9)1011
= (8(2A2 + 30 + 1) + 1)lo

= (8p + 1)!011

.. Remainder when divided by 8 = 1

If the curves x = y*and xy = k cut at right angles,
then (4k)° is equal to -

Official Ans. by NTA (4)
x = y*xy =k
forintersection  y° =k...(1)

Also x =y*

_ 43 dy d_yzL
= 1_4y dx :>dx 4y3

k
forxy =k = x=—
y

= y=—
y4k

o from (1) y’ =k

1
= < =k
(4x)
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A line is a common tangent to the circle
(x = 3)2 + y2 = 9 and the parabola y2 = 4x.
If the two points of contact (a, b) and (c, d) are
distinct and lie in the first quadrant, then

2(a + c) is equal to

Official Ans. by NTA (9)

Let coordinate of point A(t%, 2t) (- a=1)
equation of tangent at point A

yt=x + 2

Xx—ty+t2=0 Bed A@»)

centre of circle (3, 0)

Now PD = radius (0,0) (3,0)

_ 2
3-0+t _3

V1 +t?

B+t)2=91+1t})

9+tt+6t2=9 + 9¢2

t=0, _\/3, \/5
So point A(3,2\/§)

—a=3, b=23

(Since it lies in first quadrant)
For point B which is foot of perpendicular from

centre (3, 0) to the tangent x — \/Ey +3=0

c-3 d-0 —(3-0+3)

v

ax—(e*™ —1)
===

If lim

exists and is equal to b, then
x—0 ax(e

the value of a — 2b is

Official Ans. by NTA (5)

Apply L'Hospital Rule
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If the curve, y = y(x) represented by the solution
of the equation
(2xy? — y)dx + xdy = 0, passes through the
intersection of the lines, 2x — 3y = 1 and
3x + 2y = 8, then |y(1)| is equal to

Official Ans. by NTA (1)

(2xy? —y)dx + xdy = 0

differential

2xy?dx —ydx + xdy =0

ydx —xdy X
2x dx = —QZd(_J
y y

Now integrate

X
2
X =—+c¢

y

Now point of intersection of lines are (2, 1)

=>c=2

Now y(1) = -1
= |y()] =1

2
The value of I|3x2 -3x —6| dx is _
)

Official Ans. by NTA (19)
2
I 3‘){2 —x—2‘dx

2

=3I ‘xz—x—2‘dx

A line 'I' passing through origin 1s perpendicular to
the lines

[T =@+0i+(—1+20]+4+20k

L,:T=(3+28)i+(3+25)j+(2+s)k

If the co-ordinates of the point in the first octant

on 'l," at a distance of V17 from the point of
intersection of 'I' and 'l,' are (a, b, c), then 18(a
+b+c)isequalto
Official Ans. by NTA (44)

0t =(3+t)i+(=1+2t)j+(4+20)k

0,:T=(3+28)i+(3+2s)j+(4+s)k
DRof ¢, =(1, 2, 2)

DRof /,=(2,2, 1)

DR of / (line L to /| & ;)

= (_2’ 3’ _2)

A f:—2uf+3},tj—2uf<

for intersection of / & /,
3+t=-2n

-1 +2t=3p

4 + 2t =-2u

>t=-1&A=-1

.. Point of intersection P = (2, -3, 2)
Let point on /, be Q (3 + 2s, 3 + 25, 2 + 5)

Given PQ = /17 = (PQ)? =17
= 2s+ 1)+ (6 +25)2+(s)?=17
=952 +285+20=0

_, 10
=s=-2 "3

s # —2 as point lies on 1% octant.

. a=3+2[—£}=Z
9 9



