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SECTION - A

1. In a triangle ABC, if ‘ﬁi‘ =3,

a‘ =5 and ‘ﬁ‘ =77, then the projection of the vector A on B(C is

equal to

(1) U
2

() 2
2

3) 2
2

15
@~
Ans. Official Answer NTA (1)
Sol. |BC|=3.|CA|=5BA|=7

C B

3

Projection of gA on BC :‘ﬁ‘ Cos /ABC
(375 _1L
2x3x%x7 2
2. If [x] denotes the greatest integer less than or equal to x, then the value of the integral J:n//zz [[x]—sinx]dx

is equal to :
(10
2)n
(3) -n
41
Ans. Official Answer NTA(3)

/2

Sol.  I= j ([x]+[-sinx])dx {~ [x + 1] =[x]+1}

n/2
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Using property J f(x)dx = j f(x)dx + .[ f(—x)dx
—-a 0 0

r
2

I= j([x]+ smx])dx+J[ X]+[—sinx])dx

/2 /2

= [ (x]+[-x])dx + [ ([sinx]+[-sin x])dx

0

/2 /2

[=- j dx — J dx
0 0
I=—
3. Let 1, and r, be the radii of the largest and smallest circles respectively, which pass through the point (-

4, 1) and having their centres on the circumference of the circle x*+y* +2x+4y—-4=0. If

:—;=a+b\/§, then a + b is equal to :
(1) 11
)7
35
43
Ans. Official Answer NTA (3)

Sol.  (x+1)*+(y+1)’=9
Let centre of circles is (—1 + 3 cosB, —2 + 3 sin0,)
r = distance between centre and point (—4, 1)

= \/(3+3cos9)2 +(—3+3sin6)2

r=3\/3+2(cose—sin6)
=33+22
n=r. =3y3-242

LN L PR

L 3 3—2\/5
a=3,b=2
at+tb=5
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Ans.

Sol.

Let P be a variable point on the parabola y = 4x* +1. Then the locus of the mid-point of the point P and

the foot of the perpendicular drawn from the point P to the line y = x is:
(1) 23x-y)* +(x=3y)+2=0

(2) Bx-y) +2(x-3y)+2=0

(3) Bx—y) +(x-3y)+2=0

4) 2(x-3y)*+(Bx-y)+2=0

Official Answer NTA (1)

equation of AB
y— (4t +1)=-1(x—t)

2 2
B(4t +t+1 4t +t+1}

2 2
2 2
4t +t+1+t 4t +t+1+4t2+1
h_ 2 D) k_ B
2 2
4h=4¢+3t+1 (1)
4k =12 +t+3 (2)

subtract both equation

k—3h .
t=—— put in (1)
2
we get2 Bh—k)y>+(h-3k)+2=0
Replace h by x and k by y
2B3x-y); P+ (x—-3y)+2=0
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Ans.

Sol.

Ans.

Sol.

The value of k ¢ R, for which the following system of linear equations

3Ix—y+4z=3,

Xx+2y-3z=-2,

6x +5y+kz=-3,

has infinitely many solutions, is :

(13 (2)-5 (3)-3 45
Official Answer NTA (2)

For infinitely many solutions

A=A =A =A,=0

3 -1 4
A=l 2 =3=0
6 5 k

32k +15)+1(k+18)+4(5-12)=0
6k+45+k+18-28=0
Tk =-35
=5
atk=-5
AX=Ay=AZ=O
log , x+log , x+log , x+
92 93 94

If sum of the first 21 terms of the series

equal to :

(1) 243

2)7

3)9

(4) 81

Official Answer NTA (4)
2logy+3logy+4logy+..coenennen. 21 terms
2logy (2+3+4+.......... +22)=504
252 logy =504

log; =2

x =81

- where x > 0 is 504, then x is
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5x+3
6x -0

a
7. Let f:R— {g} —> R pe defined by f(x) = Then the value of o for which (f0f) (x) = x, for all

a
XxeR—-{—%, ic-
fe]. ..

()8

2)5

()6

(4) No such o exists
Ans. Official Answer NTA (2)
Sol.  f(f(9)=x

5f(x)+3 _

of(x)—-2

S5fx)+3=6xf(x)—x
-3 —-xa _ xo +3
5-6x  6x-5
5x+3 _ xo+3
6x—a 6x-5
30x? —25x + 18x — 15 = 18x + 60 x> — 300 — x0?

6a =30

f(x) =

o=735

8. Consider the following three statements :
(A)If3+3=7then4 +3=8.
(B) If 5 + 3 = 8 then earth is flat.
(C) If both (A) and (B) are true then 5 + 6 = 17.
Then, which of the following statements is correct ?
(1) (A) is false, but (B) and (C) are true
(2) (A) is true while (B) and (C) are false
(3) (A) and (C) are true while (B) is false
(4) (A) and (B) are false while (C) is true

Ans. Official Answer NTA (3)
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Sol.

Ans.

Sol.

Truth table p — q

P|lda|p—>9
T|T T
T|F F
F|T F
F|F T

A is true, B is false, C is true

n/2 T
Let g(t) = J:m cos (Zt + f(X)jdX,where f(x) =log, (x++/x*+1),x € R. Then which one of the fol-

lowing is correct ?
(1) g(1)=g(0)

(2) V2g(1) = g(0)
(3) g(1)+g(0)=0
(4) g(1) =~2g(0)

Official Answer NTA (2)

/2

g(l)= I cos(gjtf(x)jdx

—7/2

/2

/2

g(l)= _[ cosgcos(f(x))dx— j singsin(f(x))dx

—7/2

/4

g(l)= % I cos(f(x))

—-n/4

{we know that sin(loge

/4

1
g(l)= ﬁ_m
V2g(1) = g(0)

-7/2

1 /2
dx —— sin(log(n+ X’ +1))dx
7, “

(4-1-\/x2 +1))is a odd funtion}

j cos(f(x))dx +0
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10.

Ans.

Sol.

I1.

The sum of all the local minimum values of the twice differentiable function f : R — R defined by

3220

f(x)=x- x+ (1) s

(1)-27

2)0

3)5

(4)-22

Official Answer NTA (1)

f(x) = x° —3x> —%f"(Z) x+ (1)

f'(x)=3x> - 6x —%f"(Z)
f"(x)=6x-6

f"(1)=0, f"(2)=6
f(x) =x*—3x*—-9x
f'(x)=0

3x2=6x-9=0
x=-1 and x=3

Locul minima at x =3
f(3)=27-27-27=-27
Let in a right angled triangle, the smallest angle be Q. If a triangle formed by taking the reciprocal of its

sides is also a right angled triangle, then sing@ is equal to :

O Q

1
) L
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J5+1

4

J5-1

@

€)

Ans. Official Answer NTA (4)

Sol.

at+ct="b’ (1)

) c
sin@=—

smallest angle is '0'
so smallest side 1s 'c'

b>a>c
1/a 1/¢c

1/b

(1—tR=t
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12.

Ans.

Sol.

2-3t+1=0

t_34_r\/§

Let A, B and C be three events such that the probability that exactly one of A and B occurs is (1 — k), the

probability that exactly one of B and C occurs is (1 — 2k) , the probability that exactly one of C and A

occurs is (1 — k) and the probability of all A, B and C occur simultaneously is k?, where 0 < k < 1. Then

the probability that at least one of A, B and C occur is :

1
(1) greater than )

1 1
(2) greater than g but less than 1

1
(3) exactly equal to )

1 1
(4) greater than 1 but less than )

Official Answer NTA (1)

Probability of exactly one of

A and B occurs = P(A) + P(B) — 2P(A N B)
P(A)+P(B)-2P(AnB)=1-K
PB)+P(C)-2PBNC)=1-2K
P(C)+P(A)-2P(ANC)=1-K
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MATRIX

2(P(A) +P(B) + P(C)~P(ANB)-P(BNC)-P(AnC)=3-4K and P(A "B C)=K?

Probability of at least one of A, B or C occur =P(Au B U C)
PAAUBuUC)=PA)+PB)+P(C)-P(ANB)-PBNC)-P(ANC)+P(ANBNC)

PAUBUC)= %H& =k2—2k+%

1
=(k-1) +=
(k=1) +

P(AUBuUC) 2%

i ]
d y sinx 1
13.  Let y=y(x) satisfies the equation ﬁ— |A|=0, forallx >0, where A=|0 -1 1|
2 0 1
L x

n
If y(n) = n+2, then the value of Y(Ej is :

n 4
M5y
3n 1
AR,
T 4
327

1
T

T
4) 37

Ans. Official Answer NTA (1)

Sol.

dy _

dx

| A=

y
0

2

sin X
-1

0

1
1
1

x

expand along R,

Y _o(si e
dx-2(smx+1)+x( y)
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g=2(sinx+1)—z

dx X
g—)}::(ijy:Z(sianL 1)

1
_ J.;dx _ Inx __
LF.=¢ =e " =X

xj—z+y:2x(sinx+1)

d(xy) = j 2x(sin x+ Ddx

2
ﬁ:—xcosx—J‘(—cosx)dx+X—+C
2 2

2
X } X
Ty:—xcosx+smx+7+c

2

m(n+2) :—n(—1)+0+%+c

14.  Thelines x =ay—1=2z-2 and x =3y—2=bz—2,(ab # 0) are coplanar, if :
(1) b=l,aeR-{0}
(2)a=2,b=2
(3)a=2,b=3
(4) a=1beR-{0}
Ans. Official Answer NTA (1)
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if lines are coplaner then

2 1 2
3 a b

W~ o | =
o |-

3b-4a+4ab=3
from option (1)

b=1aec R- {0}

S(3)Y . (5
15.  The value of tan [2 tan l(gj‘”m I(BD is equal to :

|15
(1) 3

5 —291
@) =

5 2181
G3) g9~

020
4 75

Ans. Official Answer NTA (4)

\ 3.3
2tan” (gj =tan™' 23

Sol.

15 _
=tan| tan"' —+ tan 1—j

15 5
812
=tan| tan~ >—=
an| tan 1_E
96
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16.

Ans.

Sol.

17.

Ans.

_220
21

1
If the real part of the complex number (1—-cos0+2isin0)™" is 5 for 0 € (0, ), then the value of the

o . .
integral IO sinxdx is equal to :

(H1
2)0
3)-1
4)2
Official Answer NTA (1)
.0 . 0
1 1 Sin ——21¢0S —
2 2

2sin29+4isingcosg 2sin9 sin29+400529
2 2 2 2 2

1

5

Real part = 2[1”%52%) e 1_

cos0=0

9=—
2

sinx dx =1

S L

x-3 y-1 z-2
2 1 1
(2,3,—1) with respect to L. Let a plane P be such that it passes through Q, and the line L is perpendicular

Consider the line L given by the equation - Let Q be the mirror image of the point

to P. Then which of the following points is on the plane P ?
(DA, 1,2)

2)(1,2,2)

31, 1,2)

41 1,2)

Official Answer NTA (2)
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Ag
Sol. B¢ L
P=21+]+%
H
Q(a, B, 7)

B(21+3, A+1, L +2)
AB=(20+1)i+(A—-2)j+(2+3)k
AB.P=0

2(20+1)+ A -2+ 21+3=0

6L =-3

OL+2_2 p+3_1 y-1_3

2 ’ 2 2’ 2 2
o=2, B=2, =2
equation of plane 2x +y + z = of passing through (2, -2, 4)
d=6
2x+ty+z=6

18. If the mean and variance of six observations 7, 10, 11, 15, a, b are 10 and 3 respectively, then the
value of |a — b| is equal to :
(H 11
)1
(3)7
9
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Ans.

Sol.

19.

Ans.

Sol.

20.

Official Answer NTA (2)

_7+10+11+15+a+b
= 6 =

mean 10

4+b=17

7 +10° +117 +15* +a + b?

variance = -100 = 3

6
a’+b* =145
(a+b) —2ab=145
ab=72
(a—b)2 = (a+b)2 —4ab
|a—b|:1

For the natural numbers m, n, if (1 -y)" (1 +y)"=1+ay+ay +..+a_ y™"anda =a,= 10, then the

value of (m + n) is equal to :

(1) 64

(2) 100

(3) 88

(4) 80

Official Answer NTA (4)

coeff. of y=a, ="C,"C,-"C,"C, =10

n-m=10

coeff. of y =a,="C,"C,+"C,"C,—"C,"C, =10

n(n—1)+m(m—1)
2

n +m?—2mn—n—m=20

(m-n)y’-—n—m=20

n+m=80

If f:R —> Risgiven by f{x)=x+1,then the value of

1iml{f(0)+f(§j+f(£j+....+f(5(“_l)
n—=% n n n

n

—-mn=10
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3
(1 )
1
(2 )
7
()3

5
)5

Ans. Official Answer NTA (3)

e
(s

Jl'f(S x)dx = j(s x+1)

SECTION - B
. . 3 . .

1. If the point on the curvey” = 6x, nearest to the point 3,5 is (a,P), then 2(a+P) is equal to
Ans. Official Answer NTA (9)

y' = 6n

B’ = 60
Sol.
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w
N}
<

| wo

B=43
3
= — :3
o 5 B

2(a+B)=9
1 20

(o +1)(a+2).....( +20) =k§; a+k

2
A,+A
100(%} is equal to

13

2. For keN, let » where ¢ >(0. Then the value of

Ans. Official Answer NTA (9)

Sol. by partial fraction

1
forA,, puto=—14in oc(cx+l)(oc+2) ........ (2+20)
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Ans.

Sol.

100(MJ2:100 (=15)(=18) oo (=1) (1) (2) . (6)

13

-9

10| C19C1D

7

2
=100 _—3J =9
10

The number of solutions of the equation log,,,,(2x’+7x+5)+log,, 5, (x+1)*=4=0,x>0, is

Official Answer NTA (1)

log,,,(2x+5)(x+1)+2log,, 5 (x+1) =4

I+log,,,(2x+5)+2log, . ,(2x+5)=4

put log,.,,(2x+5)=t

t+£=3
t

t?-3t+2=0

t=1 or t=2

log(2x+5)=1 or
(x+1)

2x+5=x+1 or

log(2x+5) = 2

(x+1)
2x+5=x>+2x+1

x=-4 x?=4
Rejected
x=2 or x=-2
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Ans.

Sol.

Ans.

Sol.

Rejected

axe* —Blog, (1+x)+yx’e™

If lim ) =10, o, B, Y € R, then the value of a.+p+7 is
x> xsin” x
Official Answer NTA (3)
2 XZ X3 2
oxX| [+X+ "=+, Bl X+, x| T+ X+ =
. ! 2 3 2!
lim ;
n—0 X

p —3p
oa+—+y=0 =>yV=—
2 ! ! 2
T
2 3

max {*—6t°+9t-3},0<x <3
gx)=<0<t<x
4-—x ,3<x<4

Let a function g:[0,4] — R be defined as

points in the interval (0, 4) where g(x) is NOT differentiable, is

Official Answer NTA (1)

y=t-6£+9t-3

g:3t2—12t+9=0
dx

t=1 t=3
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s X —6X+9x—3 0<n<1

gx) F——1 1<x<3
— 4 —X 3<x<4
23X’ —12x+9 0<x<I1
g'(x) ——0 l<n<3
— 4 3<x<4
g1 =g but  g'(37) = g'(3%)

nondifferentiable at one point

6. Consider a triangle having vertices A(-2, 3), B(1, 9) and C(3, 8). If a line L passing through the circum-

o
center of triangle ABC, bisects line BC, and intersects y-axis at point (O’EJ’ then the value of real

number o 1S

Ans. Official Answer NTA (9)

A(=2,3) AC=52
5 AB=+/45
Sol. BC=+/5
O °
B, M cie)
p.3)
171
1 11 -2 2
Circumcentre is (5’?) Moy = 2_1
2
equation of OM
y- =2 (x-2)
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Ans.

Sol.

Ans.

Sol.

2y —17=4x-8
4y -2y +9=0
e
—-0+9=0
o=9
(=) ifi<j,
Let A = {a;} be a3 x 3 matrix, where 2; =12 ifi=

(~1)" ifi>j,

Official Answer NTA (108)

Al=4
‘3adj(2A" )\ =3 ‘Adj(zA’l)

=3'pAf
=3’x2° X‘A’l‘z
=3 x2%x

=108

7 =

Let {a,}”  beasequencesuchthata, =1,a,=1and a , =2a

0
Y

3n
n=1 2

is equal to .

Official Answer NTA (7)

an+2 = Zan+1 + an

an+2 _ n+1 an

g8 T g g

64 % (amgj:m > (am;
n=1{ {"* n=1{ {"*

a

n+l

) then det(3 Adj(2 A™')) is equal to

+a_ foralln> 1. Then the value of 47
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Ans.

Sol.

10.

z(a
Let El(g—J =p

a a a
64| p— 222 | _y6) p- 2|y
(p 3 82) (p 8) P

PZE

47p=17

For p > 0, a vector \72 =2i+(p+1)] is obtained by rotating the vector VT =3 pi+]j by an angle o

- e (0+3-2) .
about origin in counter clockwise direction. If tan 6 = m, then the value of o is equal to
Official Answer NTA (6)
Vi|= |V

3PP+1=4+(P+1y

P=2 or P=-1

(rejected)

Vi=231+]
V2 =2i+33 13

V1.V2 4\/§+3 6\/3 -2
cosf=———=

‘Vl V2 13 e

M3 +3

tan9=6\/§_2

4\/§+3
oa=6

Let a curve y=y(x) be given by the solution of the differential equation
cos (%cos1 (e")jdx =+e” —1dy

If it intersects y-axis at y = — 1, and the intersection point of the curve with x-axis is (o, 0), then ¢* is

equal to

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

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

Page No. 23




MATRIX Question Paper With Text Solution MATHEMATICS
JEE Main July 2021 | 20 July Shift-2

Ans. Official Answer NTA (2)
Sol.  cos (%cos"l (e"x )j dx =+e™ -1 dy

Let cos'e*=0

cos O =¢=*

0 e +1
coS— =

2 2

e"‘2+1 dx =+ve*+1+e* —1dy
1+3x dx =+ve* +1 +Ve* -1 dy

2e

e le

=y+C

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

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

Page No. 24




