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SECTION-A

Ans.

Sol.

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), then the projection of OP on this plane is of length:

2
(1)\/;
2
(2)\/;
2
Oy
2
(4)\/;
(3)
A1, 2, 3), B(2, 3, 1), C(2, 4, 2), O(0, 0, 0)

Equation of plane passing through A, B, C will be
x-1 y-2 z-3

2-1 3-2 1-3|=0

2-1 4-2 2-3

x-1 y-2 z-3

= 1 1 -2|=0

1 2 -1

= Xx-1D)F1+4)-(y-2)(-1+2)+(z-3)(2-1)=0
= (x-1)B)-(y-2)AQ)+(z-3)(1) =0
= 3Xx-3-y+2+z-3=0

= 3x-Yy+z-4=0,is the required plane.

Now, given O(0, 0, 0) & P(2, -1, 1)
P(Zl_lll)

0
(0,0,0)!

|

:
a0

OI PI

Planeis3x-y+z-4=0

3x-y+z-4=0

O’ & P’ are foot of perpendiculars.
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for O’

x-0_y-0_2z-0_-(0-0+0-4)

3 -1 1 9+1+1
xX_y_z_4
3 -1 1 11
of12 4 4
111111
for P’

x-2 y+1 z-1 -(3(2)-(-1)+1-4)
3 -1 1 9+1+1

x—2_y+1_z—1_[—4}

3 -1 1 11

11 11 11
o107 7
1171111
2 2 2
O'P'= E—E + __7+i + l—i
11 11 11 11 11 11

= O'P'=%\/4+9+9

P'(—_12+2 1—1, ﬁ+1]

= O'P'=£
11
o VExAT
11
= O'P'= 2
11
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Ans.

Sol.

Ans.

Sol.
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The contrapositive of the statement “If you will work, you will earn money” is:

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

(3) If you will earn money, you will work

(4) To earn money, you need to work

(1)

Contrapositive of p —» q is ~q —»~p

p— you will work

q — you will earn money

~Qq — you will not earn money

~p — you will not work

~(q —>~p = if you will not earn money, you will not work.

If o, Be R are such that 1 - 2i (here i? = -1) is a root of z> + az + B = 0, then (a - B) is equal

to:

(1)7

(2) -3

(3)3

(4)-7

(4)

(1-2i) +a(1-2i) +p=0
1-4-4i +o-2ia+p=0
(a+B—3)—K4+2a):O
a+p-3=0 & 4+20 =0

a=-2 p=5
a-p=-7
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n/2
4. If I,= I cot" xdx, then:
n/4
(1) 1 , 1 , are in G.P.
L+I, I3+I; I,+1Ig
(2) L 1 are in A.P.

L+1, I+ I, +1
(3) I, + I4, Is + 15, I, + Ig are in A.P.
(DI + 14, (Iz + 15)2, I4 + Is are in G.P.

Ans. (2)
Sol. 2 ] , _(Cotx)n+1 2
I, +1 =Icot x.cosec?xdx =| ——— 1
p n+1
4 +
1
n+2 n n+1
1 1 1
IZ+I4=§II3+I5=Z, I4+16=§

1 —
5. If for the matrix, A = { Ba}, AAT = I,, then the value of o* + p* is:
o

(1)1
(2) 3
(3) 2
(4)4
Ans. (1)

Sol {1 —a} 1 a} _{1+oc2 a—a[}} _[1 0}
ol o Bll-a B| |a-ap o2+p2| [0 1
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Ans.

Sol.

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 number of one-one functions from the set A to the set A x B.
Then:

(1)y = 273x

(2) 2y = 91x

(3)y = 91x

(4)2y = 273x

(2)

Number of elements in A = 3
Number of elements in B = 5
Number of elements in A x B = 15

A B A AxB
Number of one-one function Number of one-one function
Xx=5x%x4x3 y =15 x 14 x 13
x = 60 y=15x4x%x13

y = 60 x % x 13
2y = (13)(7x)
2y = 91x

If the curve x?> + 2y? = 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:

T -1 1
(1)§+tan (Zj

T _ -1 l
(2) > tan (4}

T -1 1
(3) §+tan (5]

(4) % -tan™? (%)
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Ans. (1)
. x? y?
Sol. Ellipse —+X1-=1
PS¢ 51

Line x+y=1

Using homogenisation

X% + 2y? = 2(1)2

x? 4+ 2y? = 2(x + y)?

X% + 2y? = 2x% + 2y? + 4xy

X%+ 4xy = 0
for ax?> + 2hxy + by? = 0
2Jh? -ab
tan6 =
a+b
2 —
tan6 = 2J(2)y -0
1+0
tano = -4
coto = —l
4

f = cot™? (— lj
4
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3|oge 2x

4 5e2|oge 2x

8. The integral _[ 4l0g, X | 53100 X _ 752100, X

dx, x > 0, is equal to:

(where c is a constant of integration)

(1) loge|x? + 5x = 7| + ¢
(2) = Ioge|x +5x-7|+c

(3) 4loge|x®> + 5x - 7| + ¢

(4) loge\x? 15x-7 +c

Ans. (3)
e3loge2x

SOI . I e4Iog X

+ 5e2|oge 2x

4 53199 X _ 7g2008. X X
8 8x* +5(4x?)
x* +5x3 -7x?
:.[ 8x? +20x?
x* +5x3 - 7x?
8x +20
_-[x +5x-7
(4 4(2x +5) {Let x2+5x—7=t}
X* +5x-7 (2x+5)dx =dt

_padt
)t
= 4Inft|+C

:4In‘(x2+5x—7)‘+c
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2 2
9. A hyperbola passes through the foci of the ellipse %+I—6 =1 and its transverse and conjugate

axes coincide with major and minor axes of the ellipse, respectively. If the product of their
eccentricities is one, then the equation of the hyperbola is:

x> y*
(1) 5 4"

Ans. (2)
e, =,1-= :g foci (xae, 0)

Foci =(+3,0)

XZ y2
Let equationofhyperbolabeﬁ—g =1
Passes through (£3, 0)

Sol. > _9g,A-3e,-2

10. lim 1+ n2+ n2+
x->ol N (n+1)° (n+2)

(1) 1
(2)

(3)

AR NF W[

(4)
Ans. (3)

n- n- 2 1
Limzl( N ; Limy T
e i (n+r x> 19 2( rj 0

n“|1+—

== 1 1:;—1—1 =l
1+x], 2 2

Sol.
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11.

Ans.

Sol.

12,

Ans.

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:

7
1)
(1) 45
8
45
14
45
28
45

(2)
(3)

(4)
(4)

Based on Baye’s theorem

(160x:*5j

Probability = 35 12000 10
160 x > | +(100 x 22 |+ [140 x 12
( X100}[ X100}( X100]
_ 5600
9000
_ 28
45

The following system of linear equations
3Xx+3y+2z=9
3Xx+2y+2z2=9
X-y+4z=8
(1) does not have any solution
(2) has a unique solution
(3) has a solution (a, B, y) satisfying o + p% + y° = 12
(4) has infinitely many solutions
(2)
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2 3 2
Sol. A=3 2 2/=-20=0 . unique solution
1 -1 4
9 3 2
Ax=19 2 2/=0
8 -1 4
2 9 2
Ay =13 9 2| =-20
1 8 4
2 3 9
Az=3 2 9| =-40
1 -1 8
A
A
y A
A

Unique solution: (0, 1, 2)

13. The minimum value of f(x) = a® +a® , where a, x € R and a > 0, is equal to:

(1a+ L
a

(2)a+1
(3) 2a
(4) 2Va
Ans. (4)
Sol. AM 2 GM
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X

14. A function f(x) is given by f(x) = %, then the sum of the series
+

1 2 3 39
fl—| +f —| +f =—| +..... + f| ==
[50) * () * fz0) 3
is equal to:

19
(1) 5
49
25
39
(3) 3

29
(4) 5

Ans. (3)
Sol.

g0

52—x
f(2 - X) =m

f(2-%)= g (ii)

Adding equation (i) and/(ii)
f(x)+f(2-x) =1

() +(55) -
j(f—o%f(% :

F(19),¢(2L) 4
20) " 20
20

1
andf(%j =f(1)=E

1 39
19+= = —
= +2:2
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15.

Ans.

Sol.

16.

Ans.
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Let o and B be the roots of x2 - 6x - 2 = 0. If a, = o — B" for n > 1, then the value of 3103_&

g
is:
(1) 4
(2) 1
(3) 2
(4) 3

(3)
_ /a a+p=6
x2_6x—2—0\B af = -2
o0’-60-2=0= 0®*-2= 6a
B-6p-2=0=>p>*-2=6P
a,-2a, (0" -B")-2(a"-p")
3a, - 3(a® - B°)
(alo_zas)_(ﬁlo_zﬁs)
3(a® - %)
o (¢ -2)-§° (7 -2)
3(a’ - B°)
o (6a) - p° (6p) 6(a’ ~P°)
3(a®-p°)  3(c®-P°)

and

Now

3

Let A be a 3 x 3 matrix with det(A) = 4. Let R; denote the it" row of A. If a matrix B is obtained
by performing the operation R,— 2R, + 5R3 on 2A, then det(B) is equal to:

(1) 64

(2) 16

(3) 80

(4) 128

(1)




Sol.

17.

MOTION JEE MAIN 2021

R 2 Ry
A=IR;, 22 R23
Ry; Rsy Ry
2R;; 2R, 2R
2A=|2R,, 2R,, 2R,,
2R, 2R,, 2R,
R, > 2R, +5R,
2R, 2R, 2R,
B =|4R,, +10R;; 4R,, +10R,, 4R,; +10R;
2R, 2R, 2R,
R, >R, - 5R,
[2R,, 2R,, 2R,
B=14R,; 4R,, 4R,;
|2R;; 2R, 2R,
2R, 2R,, 2R,
|B| =|4R,, 4R,, 4R,
2R, 2R,, 2R,
Ry Ry Ry
|B|=2><2><4 R,; R,, R,
Ry, Rsy Ry
=16x4

- 64

25t Feb. 2021 | Shift 2

The shortest distance between the line x - y = 1 and the curve x? = 2y is:

(1) 5

(2) 0

1

(3) WA

(4) %
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Ans. (3)
Sol. Shortest distance must be along common normal
Y x?= 2y
(h,h?/2 -y =
X'« > X
D
yI
m; (slope of line x-y = 1) = 1 = slope of perpendicular line =-1
2X 1
m, = 5 =X= m, =h= slope of normal 5
1
-—=-1=h=1
h =

sopoint is (1, 1]
2

18. 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:

1
(1) ¢

2
23
97

297
122

297

(3)

(4)

Ans. (3)
Sol. Total cases
(4x9%x9%x9)-(3%x9x09)
o (B3x9x9)-(2%x9)+(8x9x%x9)
Probability = 49°)- (3.9
97
217

Toll Free : 1800-212-1799

www.motion.ac.in | Email : inffo@motion.ac.in




® ™
M OTI 0 N JEE MAIN 2021 25" Feb. 2021 | Shift 2

19. cosec{Zcot‘l(S) +cos™? (gﬂ is equal to:

w2
@) o
3 2
@ o
Ans. (2)

Sol. cosec (2 cot}(5) + cos™? (%B

cosec 2tan‘1 1 +cos™ :D

4
=cosec| tan™ 2 +CoSs” (5)
4
= cos ec t +cos [5D
Let tan™ (5/12):6 = sin® =i cos 0 _12
13’ 13

(4 4 . 3
and cos [EJ =¢ :cosd):g and smq):g
=cosec(6 +¢)
~ 1
~ sinfcos ¢ +coshsing

1 65
© 5 4.,123°56

135 13 5
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20. If0 <X,y <mand cosx + cosy — cos(X +vy) = %, then sinx + cosy is equal to:

1+J§

(1) —

1-43
(2) =5~

(3) ?

Ans. (1)

Sol.

X+Y) cinl X) ainl Y =l
COS[ > j.sm(zj.sm(zj g
Possible when §=3oo& %:300

X =y =60°
B 1 B+l

in oSy=—+==
sinX +cosy > +5 >
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Ans.

Sol.

Ans.

Sol.

SECTION-B
ax — (e“X - 1) _ _ .
If lim exists and is equal to b, then the value of a - 2b is
x>0 ax(e‘“‘ - 1)
(5)
ax - (e™ -1)

lim—m———~
x>0 ax(e“x - 1)
Applying L' Hospital Rule
- 4x
lim a-de Soa=4
x>0 a(e“" —1) + ax(4e4x)
Applying L' Hospital Rule
. -16e*
lim
-0 g (4e4x) +a (4e4X ) +ax (16e4x)
16 _-16 __1_,
4a+4a 32 2

a-2b=4 —2(%} =441 =5

A line is a common tangent to the circle (x - 3)?+y?=9and the parabola y?> = 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

(9)
Circle: (x - 3)>+ y?>=9

Parabola: y? = 4x
Let tangent y = mx + %

y=mx+l
m

m>x-my+1=0

the above line is also tangent to circle

(x - 3)%+y*=9

.1 from (3,0) =3

3m*-0+1
Jm? s m®

(3m? + 1)2 = 9(m? + m?)

=3
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6m?2 + 1 + 9m* = 9m? + 9m*

3m?=1
1
m = :I:_
3
~.tangent is
1 1
= —x+ 3 or =-—x-43
G T
(it will be used) (rejected)
m = i
3
1 (c,d)
(a,b)_

for Parabola [iz, §j5 (3, 243)
m’ m

(c, d)
. 1
for Circle = —x+ 3 & X-3)2+y2=9
y N ( ) +y
1 2
solving, X - 3)% + —x+\/3j =9
? =3 (ﬁ

x2+9—6x+%x2+3+2x=9

A _ax+3=0
3

4x>-12x+9=0

4x> - 6x-6Xx+9 =0
2xX(2x -3)-3(2x-3)=0
(2x - 3)(2x - 3) = 0

3

X = —
2
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13
= H(3)
Y=§+«E

(a, b) 5[3 ?J

EI
2(a+c¢c) = 2(%+3j

3 6
—2[75]

=9

2
3. The value of I ‘3x2 -3x-6| dxis
-2

Ans. (19)
2

Sol. 3I|x2—x—2|dx x2-x-2
2
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4, If the remainder when x is divided by 4 is 3, then the remainder when (2020+x)2%?%is divided
by 8 is
Ans. (1)

Sol. letx=4k + 3
(2020 + x)2022
= (2020 + 4k + 3)%022
= (4(505) + 4k + 3)2022
= (4P + 3)°9%
= (4P + 4 - 1)202
= (4A - 1)2022
2022C0(4A)0(_1)2022 + 2022C1(4A)1(_1)2021 + ..
1+ 8\

Reminder is 1.

5. A line '/’ passing through origin is perpendicular to the lines
fiF=(3+t)T+(-1+2t)j+(4+2t)k
0, iF=(3+2s)i+(3+2s)j+(2+s)k
If the co-ordinates of the point in the first octant on '/’ at the distance of 17 from the point
of intersection of ‘¢’ and ‘¢;" are (a, b, c), then 18(a+b+c) is equal to

Ans. (44)
Sol. (;:f=(3+t)i+(-1+2t)j+(4+2t)k

X-3 y+1 z-4

El . j— DR Of fl
1 2 2

1,2,2

0, iF=(3+2s)T+(3+2s)j+(2+s)k

x-3 y-3 z-2
Ez: = =
2 2 1

= D.R.of 1 =2,2,1

D.R. of 7 is L to /1 &3

D.R. of 7 || (41 x £2) = <—2, 3, —2>

Equation of 7 : :_i3

N | X
NI N
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Solving ¢/ & /1

(2}‘41 -3, 2}“) = (lJ +3,2p-1,2p + |J)

= 2L=4+3
-3A=2u-1
20 =20+ 4

=> M+3=2u+4
MH=-1
A=1
P(2, -3, 2) {intersection point}

Let, Q(2v + 3, 2v + 3, v + 2) be point on /3

Now, PQ = {(2v+3-2)* +(2v+3+3)* +(v+2-2)* = \17
= v+ 12+ (2v+6)> + (v)?2 =17
92 +28v+36+1-17=0

=
= 9v?+28v+20=0

= 9v? + 18v+ 10v+20=0

= (9v+10)(v+2)=0

= v = -2 (rejected), —% (accepted)

q3-29, 320, ;.10
9 9 9

7 7 8
9’9" 9

18(a+ b + )

7 7 8
= 18(§+§+§j

= 44
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6. A function f is defined on [-3,3] as
f(x) - min{l X |,2—x2},—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
Ans. (5)
Sol.
[ .“. 3 [
o—o +2 o—o
-3 -2 -2 2\ 2 3
Points of non-differentiability in (-3, 3) areatx = -2, -1, 0, 1, 2.
i.e. 5 points.
7. If the curves x = y* and xy = k cut at right angles, then (4k)® is equal to
Ans. 4
Sol. 4y3d—y=1 & xd—y+y=0
dx dx
1 dy -y
m, =—— —_—= =
AV dx x °
mm, =-1
1 -y 4
4.y? X Y
1 =1 and xy =k
4.y°
6 _1 5
= —_ k =
y 2 = y
:>k6 =y30

:>k6=15
4

o (4k)° =4°xk® =4
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8. The total number of two digit numbers *n’, such that 3"+7" is a multiple of 10, is
Ans. (45)
Sol. ..7" —(10-3)" =10K+(-3)’

. —— 10K if n = odd
L 7"+3" =10K+(=-3)" +3"

——» 10K +2.3"if n = even
Let n = 2t; teN
3" =3* =(10-1)
=10p+(-1)
=10p =1
s.ifn=eventhen7" + 3" will not be multiply of 10
Soifn isodd then only 7" + 3" will be multiply of 10

.n=11,13,15,........... ,99
. Ans 45
9. Let d=7+0j+3kandb=3i-aj+k. If the area of the parallelogram whose adjacent sides are

represented by the vectors a and b is 83 square units, then a-b is equal to
Ans. (2)
Sol. a-=
b= 3?—a§+|2
Area of parallelogram = |axb|
= |G+ 03+ 30)x (3T - aj +K)
83 = ‘(4a)?+83—(4a)|2‘
(64)(3) = 1602 + 64 + 1602
(64)(3) = 3202 + 64
6=0a+2

o’ =4
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10. If the curve y = y(x) represented by the solution of the differential equation (2xy? - y)dx + xdx

= 0, passes through the intersection of the lines, 2x - 3y=1 and 3x+2y=8, then |y(1)]| is equal
to

Ans. 1

Sol. Given,

(2xy? - y)dx + xdx = 0

) ANV S A
dx X

- _de_y+l(lj=2
y2dx  y(X
1
— =7
y
_1dy _dz
y2 X dx
dz 1
— +z|=| =2
dx [xj

z(x) = IZ(x)dx =x>+c

X
= 2 =x’+c

y
As it passes through P(2, 1)
[Point of intersection of 2x - 3y = 1 and 3x + 2y = 8]

.-.Z=4+c
1

1
y
= y(1)=-1
= ly(1)I =1
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