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1.

Ans.

Sol.

JEE MAIN MARCH 2021 | 17™ MARCH SHIFT-2

SECTION - A
The number of solutions of the equation x + 2 tan x = g in the inteval [0, 27] is :
()4 2)5 (3)2 43
Official Answer NTA (4)

(0,0) /2,0, (31/2,0) (27,0)
(,0)
>

+ 2t z
X anx =
2

T
2tanx =——X
2

T X

tanx =———
2
Ify=tanx
T X
)

Clearly both graphs are intersecting at three distinct points, hence number of solutions are 3.

Let S, S, and S, be three sets defined as
S, = {zeCiz-1j<2}

S,: {ze C:(Re(1-i)z) 21}

S,: {zeC:Im(z) <1}

Then the set S1 N Szﬂ S3 :

(1) has infinitely many elements (2) has exactly two elements
(3) has exactly three elements (4) is a singleton
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Ans. Official Answer NTA (1)
Sol.
For S,

1z-11<~2

|x +1iy — 1| <2

(x - l)2 +y'<2
For S,

Re(1-i)Z21

Re((x +iy)(1- i)) >1

x+y=>1
For S,

Im(z)<1

y<1

y=1
% S, NS, NS,
\\(1%
Hence no. of solution are infinite
10 sm 2nx] !

3. If the integral I dx=oe™ +Be 2 +y, where o, B, y are integers and [x] denotes the greatest

integer less than or equal to x, then the value of o+ 3 + y is equal :

(Ho (2) 20 (3)25 (4) 10
Ans. Official Answer NTA (1)

¢ [sin 2nx
Sol. I= I Istn 27}
= f[sinZn x]e ™ dx
I=10[[sin 27 x]e ™ dx
I= IOI e " [sin2mx]dx
MATRIX JEE ACADEMY

Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911

Website : www.matrixedu.in ; Email : smd@matrixacademy.co.in

Page No. 3




Question Paper With Text Solution (Mathematics)
JEE Main March 2021 | 17 March Shift-2

MATRIX

Ans.

Sol.

=10

ct— =

e x0 dx+ IOI e (-1 dx

2

1
1_a2 L
Izlo[e © J:oce"l+[3e2+y
o=10
B=-10
y=0
at+tB+y=0

Let a computer program generate only the digit 0 and 1 to form a string of binary numbers with prob-

ability of occurence of 0 at even places be ) and probability of occurrence of 0 at the odd place be 3

Then the probability that '10" is followed '01' is equal to:

(1 . ) - 3) p “4) -
9 6 3 18
Official Answer NTA (1)
OE O E
0110
or
EO E O

011

)

| =
| =
| —
| —
W | =

p:

The value of lim [r]+[21]+......+[nr]

n—o n

, where r is non-zero real number and [r] denotes the greatest
integer less than or equal to 1, is equal to:

(1)2r )0 OF @
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Ans.

Sol.

Ans.

Sol.

Official Answer NTA (4)
By sandwich concept
x—1<[x]<x
IL.r—1<[L.r]<1l.r
2.r—1<[2.r]L2. 1

nr-—1<[nr]<n.r

By summation

n(n+1jn
r > —n< [r]+[2r] +........ [nr] <r(1+2+...+n)
r(n+1)n_n
2 . <[r]+[2r] +.....H+ [nr] £ @ division by n*
n
.o—n 1|+ [2r|+....|nr r n(n+1)
P 1 L P
I [r]+[2r]2+....[nr] I
n 2
_r
2

Two tangents are drawn from a point P to the circle x* + y? — 2x — 4y + 4 = 0, such that angle between

12 12
these tangents is tan™' (?j, where tan™! (?j € (0, m). If the centre of the circle is denoted by C and

these tangents touch the circle at points A and B, then the ratio of the areas of APAB and ACAB is :

(H11: 4 (2)9: 4 (3)3:1 4)2:1

Official Answer NTA (2)
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(x-1f + (y-27 =1

1
A PAB :E S, sin 0

1
A CAB =5 r? sin (n1-0)

o _T
Weknowtanz = \/ST

5 1 9
If the curve y = y(x) is the solution of the differential equation 2 (XZ +x4 J dy - y(x +x4 J dx = 2x* dx,

4
x > (0 which passes through the point (1,1 —gloge 2j , then the value of y(16) is equal to:

31 8 31 8 31 8 31 8
2 +log,3 4l Z=+log,3 228 2 —Zlog,3
(1)(3 30gej ) (3 30gej (3)4(3 310ge3j (4)(3 30gej
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Ans.

Sol.

Official Answer NTA (3)

5
, 2
Z(X +x4) dy—y[

1

2
X+ X ) dx = 2x%4

9/4
X

x=y!
dx = 4y’dy

y 4y’ xy’?
%) vy
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3 3
%:% (x“ —ln[1+x4D +C

4
It passes through (111 -3 In 2)

-2 ma= 20 my+c
—3m2=30-Mn2)

Q
|
|

Wl W=

(" (1)) -2

e

>
Il
—_
| o

w W
(\S]

8

3 3

—_—

Bl Bl <
I
=)
W
|
[

31 8
— — —~In3
y 4(3 3 j

8. If the sides AB, BC and CA of a triangle ABC have 3, 5 and 6 interior points respectively, then the total
number of triangles that can be constructed using these points as vertices, is equal to :
(1) 333 (2) 240 (3) 364 (4) 360

Ans. Official Answer NTA (1)

Sol.

— 14C3 _ 3C3 _ SC3 _ 6C3

=364-1-10-20

=333
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Ans.

Sol.

10.

Ans.

Sol.

6
The value of Z(6Cr'6cé—r) is equal to :

r=0

(1)924 (2) 1324 (3) 1024 (4)1124
Official Answer NTA (1)
6
Z ° Cr ° C6—r
r=0
=9C,.°C, ++°C.°C, +........... +°C, °C,
— 12C6
=924

Let y = y(x) be the solution of the differential equation cos x(3 sin x + cos X +3) dy = (1 + y sin x

T
(3sinx +cosx +3))dx, 0 <x < E, y(0) =0. Then, y| 5 | 1s equal to :
2 3
(1) 2 log, M (2) 2 log, 3+7
11 2
(3) 2 log 23+9 (4)2 log 338
(S 6 c 4
Official Answer NTA (1)

cosX (3sinx +cosx+3)dy=1+ysinx (3 sin x + cos x +3) dx

dy 1

dx Ty tan x) = cosx (3sinx +cosx +3)
J.tan x dx

IF _ e—J. tan xdx

I.F.=cosx

y(LF)=[(LF)Q dx

J- cos x dx
y (cos x) = cosx (3sinx +cosx +3)
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d
y(cosx)=J' >
2talni l—tan25
3 2 + 2 +3
l+tan2§ 1+tan2§
2 2
seczgdx
y(cosx)ZI " " "
6tan —+| 1—tan’ = |+ 3| 1 + tan* =
2 2 2
seczgdx
y(cosx)ZI x x
2tan’ = +6tan’ —+4
2 2
sec’ = dx
(cosx)—l
y =
2 " tan? X i 3tan 242
2 2
t E_‘[
an e
L e 2 dx-at
5 sec > X =
_ jL
y(cos x) = t2 +3t+2
dt
Y(COSX):J- 2 2
3 1
t+= | - =
2 2
1 2t+3-1
yeosx)= — In |t C
2x—
2
2t+2
y(cos x) =In 2tid +C
t+1
y(cos x) =In EJrC
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I1.

X
tan —+1
2

=In| x _|+
y(cos x) =In tan§+2 C

x=0theny=0

0=In >

+C

X
tan —+1

y (cos x) =1In tan%—i—Z _IHE

1+\/§
1+2\/§

V31 231
2B+ 23173

5+\/§

11

™ |
Il
5

—In 5

N <
Il
5

n~
_n2

N |
I
5

10423
y=2In [

x+1
If the equation of plane passing through the mirror image of a point (2, 3, 1) with respect to line BN

y-3 z+2 . .o x=2 1-y z+1, )
— > and containing the line 3~ 5, T ox + By + yz =24, then o + B+ 7y is

(1) 19 (2)20 (3) 21 (4) 18
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Ans. Official Answer NTA (1)

P(2,3,1)

a=2i+j-k
Sol. 1

P'(a, B, 7)

M QA -1,A+3,-L—2)

PM =(A-3)i+ Aj —(A+3)k
PM.d =0

220 -3)+ A (1) +(AL+3)=0

6L —3=0
N
2
7 5
0’_’__
M( 2 2)
o+2 0[3+3_Z y+l 5
2 2027 2 2
o=-2; B=4 y=-6

P'(-2, 4, -6)

BP'=—4i +3]-5k
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Normal vector to plane fi= BP' xb

i ] Kk
4 3 s
3 2 1

TG-10)— ] (—4+15)+ k(1)

71 11—k

plane

r.n = aq
(xi+y]+zk)(T—11-K)=—14—11+1
- 7x-1ly—z=-24

Tx+1ly+z=24

ox + Bx +yz = o4
a+B+y=7+11+1=19

tan (n cos’ 9)

i Im—————% .
12. The value of the limit ¢ sin( 2rsin’ 9) is equal to :

1 1
(1o 2) 5 G) =3 GO R

Ans. Official Answer NTA (3)

L tem(ncos2 6)
Sol. 55 sin (2n sin’® 6)

' —tan(n—n0052 6)
Lim
-0 gin (27t sin’ 6)

' —7t(1—cos2 6)
Lim——— 7~
-0 sin(27tsin2 6)

‘ —(27rsin2 6) 1
Lim————x—
-0 sin(27rsin2 6) 2
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13.

Ans.

Sol.

14.

Ans.

Sol.

If the Boolean expression (p A q) ® (p ® q) and & are ® respectively given :
1H—-,- ) A, v B) A,—> DHn,—
Official Answer NTA (1)

(pAq ® (p ®q) = is a tautolory

by option (A)

PAQ—> (-9

| p q| p—q |(pAq)—>(p—>q)

AN
T
F
F
F

eI e (o

q
T
F
T
F

== -
===

Let f: R —> R be defined as f(x) = e™* sin x. If F : [0, 1] — R is differential function such that F(x) =

jo" f(t) dt, then the value j; (F (x)+f(x))e" dx of of lies in the inverval.

360360 2 360360 > 360360 4 360 360
Official Answer NTA (1)

f (x) = e™ sin*

F(x) = j:f(t) dt
F'(x) = f(x)

1

I= I(f(x)+f(x))ex dx

0

I= |2f(x)e" dx

S ey —

1=j.2(e"x sin x)ex dx
0

1
1=2j2sinxdx
0

Now by approximation
X3 . X3 XS
X——<sinx<x——+—
3! 315!
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: 331
— <2 jsmx dx< —
. 360

15. Let the tangent to the circle x* + y> = 25 at the point R(3, 4) meet x-axis and y-axis at points P and Q,
respectively. Ifr is the radius of the circle passing through the origin O and having centre at the incentre
of the triangle OPQ, then r? is equal to :

) 385 2 62 125 o2
(1) o @) 3=, “ =
Ans. Official Answer NTA (2)
%)
4
N Q
CI(o3)
Sol.
0(0.0) DNER
3]
tangent T=10
3x +4y =25
r[50)
3
o(0%)
4
_>
“" 1
MATRIX JEE ACADEMY

Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911

Website :

www.matrixedu.in ; Email : smd@matrixacademy.co.in

Page No. 15




MATRIX Question Paper With Text Solution (Mathematics)
JEE Main March 2021 | 17 March Shift-2

_ 25
12
r =10
625 625
P=
144 144
625
P2=—
72

) i Zsin(—j x|, x=#0 )
16. Consider the function /: R — R defined by f(x) = X . Then f is:

0 , x=0
(1) monotonic on (— oo, 0) only
(2) monotonic on (0, ) only
(3) not monotonic on (— o, 0) and (0, )
(4) monotonic on (—, o, 0) U (0, )
Ans. Official Answer NTA (3)
.1
(2—sm—jx ; x>0
X
.1
—(2—sm—jx ; x<0
Sol.  f(x)= X
0 ; x=0
(2—sinle+—cosL ;x>0
X) X X
—(2+sinlJ——cosL2 ;o x<0
fi(x) = X) X X
0 ; x=0
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2—sinxl+lcos—2 ; x>0

X X X
—2+sinl—lcosL2 ;o x<0

f(x) = X X X
0 ;o x=0

Clearly here f'(x) is a oscillating function which is not monotonic in (— o, 0) U (0, «).

17.  Let O be the origin, Let OP =xi+yj—k and OQ=-i+2j+3xk, X, y € R, x > 0, be such that
|PQ| = J20 and the vector Qp is perpendicular to 0Q.If OR =3i+zi—7k ,z € R, is coplanar with
OP and OQ, then the value of x? + y? + 22 is equal to :
(H9 )1 3)7 4)2
Ans. Official Answer NTA (1)
Sol. O =xi+yj-k
O—Q:—f+2j+3xf<
PQ = OP-0Q
PQ=(x+1)i+(y-2)j—(1+3x)k
g = V30
x+1P+(@y-2yr+CGx+1)y¥»=20 (1)
OP .0Q =0
—-x+2y-3x=0
—4x +2y=0
y=2X e (2)
by (1) & (2)
x+1P2+2x-2)*+(Bx+1)*=20
x=1 X #—1
y=2
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3 z -7
also 2 oy
-1 2 3
Z:_
X*+y +z22=1+4+4
=9
: . 2,1 22
18.  The number of solutions of the equation sin™! | X +§ +cos! | X 3 =x?2, forx € [-1, 1] and [X]

denotes the greatest integer less than or equal to x, is :
(1)4 (2)2 3)0 (4) Infinite

Ans. Official Answer NTA (3)
1 2
sin”' | x*+ = |[+cos” | x* =2 | =2
o sl [0-2]

1
to define sin™! {XZ —g}

1< xP-=<
1< x 3 2

8
e - — (2)
by (1) & (2)
O < XZ < é
- 3
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19.

Ans.

Sol.

2
C-IIfo< x2<§

sin”!(0) + cos! (— 1) =x?
X2=r
which is not possible

C-1I

g < X2 <§

3 -3
sin”!(1) + cos™! (0) = x?
Ton_

2 2 %

X=T

Which is also not possible hence no values of 'x' are possible.

If x, y, z are in arithmetric progression with common difference d, x # 3d, and the determinant of the

3 402 x
matrix | 4 5\/5 Y| is zero, then the value of k? is :
5 k z
(1)36 (2) 12 (3)72 46
Official Answer NTA (3)
3 42 x
4 52 Y Zo
5 k z
R, +R;
R,—>R, - 5
3 42 X
42 +k
0 5v2 —u 0
2 =0
5 k z
Expansion by R,
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20.

Ans.

Sol.

(Sf_4x/§+16](32_5){) o

2
3z-5x=0
3(x +20)-5x=0
x#3d
5\/*_4\/§+k ~0
2
1082 = 442 +k
k=632
k=72

Let L be a tangent line to the parabola y*> = 4x — 20 at (6, 2). If L is also a tangent to the ellipse

2 2

—+ % =1, then the value of b is equal to:

2
(1) 16 @) 11 (3,20
Official Answer NTA (4)
y*=4x-20
P (6,2)
tangent at P'
y=x-4

which is alos tangent of ellipse

2 2
X_+y_ :1
2 b

then by conditon of tangency
¢’=a’m’ + b’

16=2x1+b

b=14

(4) 14

MATRIX JEE ACADEMY
Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911

Website : www.matrixedu.in ; Email : smd@matrixacademy.co.in

Page No. 20




MATRIX Question Paper With Text Solution (Mathematics)
JEE Main March 2021 | 17 March Shift-2

a n
1. Let the coefficients of thirs, fourth and fifth terms in the expansion of (X + ;j , X # 0, be in the ratio

12 : 8 : 3. Then the terms independent of x in the expansion, is equal to

Ans. Official Answer NTA (4)

a T
Sol. T, = nc x"* Pl

— n-3r or
Tr+1 ncr X a

T3:T4:T5

n. a’:nga’:ngat =12:8:3
here by solving type we get

n==6

2=3

Now term independent of x
n—-3r=0
r=2

s
4
So nearest integer is 4.

2. Let] = J.lex19 (log|x|)" dx, where n € N.If (20)I,, = oI, + I, for natural numbers o and B, then

o—Pequalsto .

Ans. Official Answer NTA (1)

¢

Sol. 1 = [x"(logx)" dx

1

I = I(logx)“ x" dx
n 1 1 2
n 207 e n-1 _20
_ (logx)" x _J n(logx) X
n 20 o X 20
e” n §
= ——— | (Jogx)"" x"dx
L=%0"20 !( gx)
201 =e*—nl
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201 +nl  =¢*

n=10

200, +101, =€ i (1)
n=9

200+ 9L =€ o, (2)
By (1) & (2)

201, +101,=201,+9 1
201,=101,+91
By Comparision
a=10
B=9
a-B=1

« 18 o : :
3. If 1, log,, (4*-2) and log (4 + ?j are in arithmetic progression for a real number x, then the value

of the determinant 1 0 is equal to :

Ans. Official Answer NTA (2)

o 2o, (80-2) -1 g, 415

log,, (4" ~2)" =log, (10(4" +%D

(4x —2)?=10.4*+ 36 4=y
(y—2)*=10y + 36

y?—4y+4=10y+ 36

y —14y-32=0

(y-10)(y+2)=0

y=16
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Ans.

Sol.

y =—2, which is not possible

x=2

Now, value of determinant

3 1
1 0
2 1

S N b

=3(=2)- 1(0—4) +4 (1)
= 6+4+4
=2

(2n-1)n
Lettan o, tan B and tany; a, B,y # ——

,1 € N be the slopes three line segments OA, OB and OC,

respectively, where O is origin. If circumcentre of AABC coincides with origin and its orthocentre lies

cos 3o+ cos 3B+ cos 3y

2
on y-axis, then the value of ( j is equal to

cosa cosf cosy

Official Answer NTA (144)

Let,

A(acosa,asina)
B(acosP,asinf)
C(acosy,asiny)

2 1
[ o o
H (0, y) h(Zacosoc Zasinocj 0(0, 0)
37 3
2x0+1x0 Zacosa
2+1 3
= >Cosa =0

= cosa +tcosfP +tcosy =0
then, cos® o+ cos®* B+ cos® y =3cosa cos B cosy

Now. [ €os3a +cos3B+cos3y ’
cosacosfcosy
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{4(0053 a.+cos’ B+ cos’ Y)—3(COSG+COSB+COSY)J2

coso.cosfFcosy

_ [12cosacosPcosy ’
coso.cosfcosy

= 144

a b al |0
5. LetA= L (J andB=LJ;{J such that AB =B and a + d = 2021, then the value of ad — bc is equal

to
Ans. Official Answer NTA (2020)
Sol. AB=B
E b} {oc_ o]
c d][B]| |B

fao+ bR] [«

oo+ dp]
ao+bB =7y
co +dp =

(a—1)o+ bp=0
co+ (d-1)B=0

here a=B#0

then =0

a—1 b
c d-1

(a-1)(d-1)—bc=0
ad—a—-d+1-bc=0
ad—bc=(a+d)-1
ad —bc=2021-1

=2020
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min{(x+6),x2} ,—3<x<0
6. Let f: [-3, 1] = R be given as f(x) = . If the area bounded by y = {(x)

max{\/x_, xz} ,0<x<1

and x-axis is A, then the value of 6A is equal to

Ans. Official Answer NTA (41)

T(X+6)dx+j‘x2dx+jx/; dx
-2 0

-3

7. Let f: [-1, 1] > R be defined as f(x) = ax> + bx + ¢ for all x € [-1, 1], where a, b, ¢ € R such that
1
f(-1)=2, f(-=1)=1 and for x € (-1, 1) the maximum value of f'(x) is 5 Iff(x) <a, x € [-1, 1], then

the least value of o is equal to
Ans. Official Answer NTA (5)

Sol. f(x)=ax*+bx+c

fcl)=a-b+c=2 e (1)
fi(x) =2ax + b

f-l)=—2a+b=1 )
f'(x) =2a

(), =20= 5
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_1
ATy

they by (2) b=1+2a

b—1+l
Bl 2
3
2
by(l) c¢=2+b-b
c=2+—-a
RE
€Ty
_ 8+6-1 13
T T4 T4
fx)=-x*+ = +E
(%) XS Xty

€12
hence ;

3 -1
fx)<a
o. =5

8. Consider a set of 3n numbers having variance 4. In this set, the mean of first 2n numbers is 6 and the
mean of the remaining n numbers is 3. A new set is constructed by adding 1 into each of first 2n
numbers, and subtracting 1 from each of the remaining n numbers. If the variance of the new set is k,
then 9k is equal to

Ans. Official Answer NTA (68)

Sol.  First an number —> a, a,, a, ........ a,

Last n number — b, b,,........ b,
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2 2
62=Za +Zb —(i) §=2HX6+HX3
3n 3n
02_2a2+2b2 5 2o s
3n
2 2
M_Za +Zb 55
3n
Za2+2b2 =87n
Now first 2n numbers - a, +1,a, + 1, ........... a, +1
Last n numbers - b —1,b, —1,........... b —1
, Z(a+l)2+2(b—1)2 o
° 3n ~(%)

o= Zaz +2n+22a2 +
(Z:a2 +2n+2Z:al)+(Z:b2 +n—2Zb)_(E]2

3n 3

o’ =

2
e 87n+3n+2(12n)-2(3n) _(EJ

3n 3
-5
713 3
,_ 68
79

68
then Ans. 9k =9 (?j =68

9. Let P be an arbitrary point having sum of the squares of the distances from the planes x + y+z =0,
Ix—nz=0and x — 2y +z=0, equal to 9. If the locus of the point P is x> + y*> + z2 = 9, then the value of
[ —nis equal to

Ans. Official Answer NTA (0)

Sol. LetP (o, B,7)

d+d+d=9
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2
oa+pP+y ’ lo—ny ’ oa—2B+y
+ + =
NG N Ji+4+1
Now Locus is
2 2 2
(x+y+zj . /X —nz +(X—2y+zj _y
Jg Jﬁ+n2 Jg
1 2
l+2£_22 +y? l*‘i +Zz[§+/—2J+aZX 1M =9
2 P+n*) Y3 6 +n 2 (*+n’

but Locus is x> +y* +z> =9

By comparision
1 0 | 1
— + —
> T2t e (1)

l /n _0 )
e Hl U e (2)

by (1) & (2)

0? _l
P +n’ 2
/n _l
2 +n® 2

we get/=nhence/—n=0

10.  Let X be a vector in the plane containing vectors a =2i—j+k and b=i+2j—k. If the vector is %

. PPN . . - . 17\/6 =12
perpendicular to |31+2j—k) and its projection on g is , then value of |X| is equal to
2

Ans. Official Answer NTA (486)

Sol. X =A(d)+p(b)
X :x(2f—3+k)+u(l+2}—f<)
X :§(2X+p)+]'(—7»+2u)+l§(k—u)
Now

i.(3i+2j—f<)=o
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Projectionm of X on a = #

|a 2
A —p=51 e, )
from (1) & (2)
A=8&u=—3
% =131 —14] + 11k
%P =(v169+196 +121)
1% | = 486
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