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SECTION A
1. Thelinesx =ay-1=z-2and x =3y - 2 = bz - 2, (ab=0) are coplanar, if:
(1) b=1,a eR-{0} (2)a=2,b=3
3)a=2,b=2 (4)a=1,b eR-{0}
Sol. (1)
x+1 ~ z-1
Y
X+ 2 z
3 '73/p

lines are Co-planar
a 1

3 1 =0:>—(%—a]—1(a—3)=0

L olw o

-1 0
3

a-—-a+3=0
b

b=1,aeR-{0}

1
2. If the real part of the complex number (1 - cosb + 2isin8)™tis = for 8e (0, =), then the value of

o .
the integral J'O sinxdx is equal to:
(1) 2 (2) -1 (3)0 41
Sol. (4)
1
Z= —
1-cos0+2isind

2sin? g —2isin®

B (1-cos6)’ +4sin’ 0
.0 . 0
sin— — 2icos —

2 2

Zsine(sin2 0 + 4 cos? e]
2 2 2

Re(z) = !

2| sin? 0 + 4 cos? 0
2 2
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=sin29+4coszgzE
2 2 2

0 6 5

=1 - cos’-~+4cos’~ =~
2 2 2

B 3
= 3 cos’-= =

2 2
—cos?l= !

2 2
anniE
2 4
e=2n1'l:iE

2

0e (0, n)

N3

b

sin0do — [-cos 6]

Oty | 3

=-(0-1)=1

3. In a triangle ABC, if |§E| =3,

éﬁ| =5 and |§5\| =7, then the projection of the vector BA on BC is

equal to:

11 13 19 15
(1)7 (2)7 (3)7 (4)7

Sol. (1)
A
[ 5
C
B 3

Projection of BA
on BCis equal to

= |BA | cos ABC
49+9-25 11
C0sf=——— = —
2.7.3 14
~.BAcos6 = 1—21
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4. 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) greater than % (2) greater than % but less than %
(3)exactly equal to % (4) greater than % but less than %
Sol. (1)

P(ANB) + P(ANB) =1-K
PLANC)+PANC) =1-2k
P(BNC) + P(BNC) =1 -K
PANBNC) =k

P(A) + P(B) -2P(ANnB)=1-k (i)
P(B) + P(C) -2P(BN C)=1-k (i)
P(C) + P(A) -2P(ANC) =1 - 2k (iii)
(1) +(2) + (3)
-4k +3
P(A) + P(B) + P(C) -P(ANB)-P(BNC)-P(CNA)= 5
So
P(AUBUC) = _4k2+?’+k2
2
P(AUBUC) = W
_ 2k —1?% +1
2

1

P(AuBuUOQ) >§
5. For the natural numbers m, n, if (1-y)™ (1+y)" =1 + a1y + ay?> + .... + @amsn Y™ and a; = a»

= 10, then the value of (m + n) is equal to:
(1) 88 (2) 64 (3) 100 (4) 80

Sol. (4)
(1-y)"1 +y)"
Coefficient of y = 1."C; + ™Cy(-1)
=n-m= 10 .. (1)
Coefficient of y?(a.)
= 1."C,-"C;."Cy. + 1. "Cy= 10

- g mm-D)

m.n 10

m? + n’- 2mn - (n + m) = 20
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(n-m)*>- (n +m) =20
n+m=2380 .. (2)
By equation (1) & (2)

m = 35, n =45

6. Let r; 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 ::—1= a+by2,thena+bis equal to:

2
(1) 3 (2) 11 (3)5 4)7
Sol. (3)
Centre of smallest circle is A
Centre of largest circle is B
rp,=|CP-CAl =3J2-3
r,=CP+CB =32 + 3

_ G243 (2112 =3+2y2
9

N |n—\-‘

a=3,b=2

7. The value of tan(z tan™! [gj +sin™t (%D is equal to:

291 181 151 220
1)-£22 p) i 3) =2~ 4)c2”
ST (2)=&9 ()63 (D57

Sol. (4)

tan™ 3 +tan™ 3 +tan™ S
5 5 12

x>0, y>0,xy<1

tan™

25 x>0, y>0,xy< 1

15 5

81, .22
——==_=tan —
155 21

8 12

tan tan’lﬁ _ 220
21 21

tan

8. If the mean and variance of six observations 7, 10, 11, 15, a, b are 10 and ?, respectively,

then the value of |a-b| is equal to:
(1) 7 (2) 11 (3)9 1
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Sol. (4)
10 = 7+10+11+15+a+b
6
=a+b=17 .. (i)
gg=72+102+112+152+a2+b2_102
3 6
a’ + b% = 145 .. (i)
Solve (iYand (ii)a=9,b=8ora=8,b=9
la-b] =1
9. If sum of the first 21 terms of the series Ioggyz x+|ogg% x+|ogg% X +...., where x > 0 is 504, then
X is equal to:
(1) 81 (2) 243 3)7 (4)9

Sol. (1)
s = 2logg X + 3logg X + ... + 22l0gg X
s=1logox (2+3+ ..+ 22)

s = logg x {271(2+22)}
Given 252 logg x = 504

=loggx =2 =x =81

10. Let in a right angled triangle, the smallest angle be 0. If a triangle formed by taking the
reciprocal of its sides is also a right angled triangle, then sinod is equal to:

J5+1 J5-1 2 -1 J5-1
(l)T (Z)T (3) 5 (4)T
Sol. (2)
A

C

<A =0
<B =90° -0
c=a+b’

1
3 — largest side

1 1

1
a2 c?

3
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b*c?
a2

Use a = 2R sin A = 2R sin O
b = 2R sin B = 2R sin (90 -6) = 2R cos 0
¢ = 2R sin B = 2 sin90° = 2R
4R? cos.2(9.4R2 —4R? cos20 + 4R?

4R*sin’ 0
1 - sin%0 = sin%0 (1 - sin%0) + sin?0
3-5

2

J5_

sinf = ==
2

=b?+c?

sin%0 =

[EEN

5x +3

e . Then the value of o for which (fof)(x) = x, for
-

11. Let f:R—{ }—)R be defined by f(x) =

il
6

all XER—{—}, is:

(1) No such a exists (2) 5 (3)6 (4) 8
Sol. (2)

f(x) =

Q

(o))

5X+3
6X — 0o
5x + 3 = 6xy —ay
x(6y-5)=oay + 3
_ oy +3
"~ By-5
-1 _ aX+3
g = 6X — 5
fo f(x) = x
f(x) = f1(x)
From eq" (i) & (ii)
Clearly aa = 5

()

.. (ii)

12. 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 liney = x is:

(1) Bx-y)?+(x-3y)+2=0 (2)2(x-3y)*+ (3x-y)+2=0
(3)2(3x -y + (x-3y)+2=0 (4) (Bx -y +2(x-3y)+2=0
Sol. (3)
P (X,y)
R (h,k)
Q (¢, )
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h+k
c="= P(X, Y)
2
R=(X+C y+Cj
2 " 2
R=(£+D+E,X+E+Ej
2 4 4'2 4 4
ﬁ—ﬁ %—h put in
X= 92 2/¥Y= 2 2'
Y=4x*+1

13. If [x] denotes the greatest integer less than or equal to x, then the value of the integral
f//zz[[x] —sinx]dx is equal to:

(1)o (2)n 31 (4) -n
Sol. (4)

(IX]+[-sinx] ... (i)

—
]
N‘;'—.M\:

([=x] + [sinxJdx ... (ii)

—
Il
N‘;Il'—.l\)\:l

(King property)

21 = i[[—x]+[—x]}+([sin x]+[—sinx]}1x
21 = j(—Z)dx= -2(n)
I=-n
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y sinx

14. Lety = y(x) satisfies the equation j—z—|A| =0, forallx >0, where A=|0 -1 Ify(n) ==

2 0

X|= R =

+ 2, then the value of y(gj is:

n 4 3 1 n 1 n 4
M3 = (25 = 3= 7z

Sol. (4)

|Al= 1+ 2sin X + 2
X

d

o =lAl

X
d—y:XJFZSinx+2
dx x
d—y+i=25inx+2
dx

1
LF. = e/x™ = x

=yX = Ix(z sinx + 2)dx

Xy = X?- 2X cosx + 2 sinx + ¢ N0
Now x =n,y=n+ 2

Use in (i)

c=0

Now (i) be comes
Xy = x?- 2X cosx + 2 sinx

T
utx = —
P 2
T nz
Ty=T" 142
2 Y= 7

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

F(x) = x*— 3% - #x L ENQ) is:

(1) -22 (2)0 (3) -27 (4)5
sol. (3)

f(x) = x- 32 F"(2)x + (1) )

F0) = 3x- 6x -5 F"(2) (i

f(x) =6x-6 ... (iii)

f(2)=12-6=6
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and (1) =0
Use (ii)

f(x) = 3x2- 6x —gf”(Z)

f'(x) = 3x%- 6x —%x 6

f(x) = 3x%- 6x -9

fi(x) =0
3x*-6x-9=0
>x=-18&3
Use (iii)

f'(x) =6x -6

f’(-1) = - 12 < 0 maxima
f’(3) = 12 > 0 minima
Use (i)

f(x) = x3- 3X2—§ f"(2)x + (1)

f(x) = x3- 3x2—§x 6xx+0

f(x) = x>~ 3x2-9x

f(3) =27 -27-9x 3 =-27
16. The value of k e R, for which the following system of linear equations

3X-y+4z=3,

X+2y-3x=-2,

6Xx + 5y +kz = -3,

has infinitely many solutions, is:

(1)3 (2) -3 (3)5 (4) -5
Sol. (4)

3 -1 4

1 2 -3=0

6 5 K

=3(2K+15) + K+ 18-28=0
=7K+35=0=>K-5

17. 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) and (C) are true while (B) is false
(2) (A) is true while (B) and (C) are false
(3) (A) is false, but (B) and (C) are true
(4) (A) and (B) are false while (C) is true
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Sol. (1)
Truth Table
P q P —q
T T T
T F F
F T T
F F T

/2

18. Let g(t) = J:" /zcos(£t+f(x)}1x, where f(x) = |Oge(X+‘\/X2+1),XER. Then which one of the

following is correct?

(1) g(1) + g(0) =0 (2)g(1) = v29(0) (3) 9(1) = g(0) (4)29(1) = g(0)
Sol. (4)

g(t) = J'_":/ZZ cos [% t+ f(x))dx,
T n/2
g(t) = mcos t+ L/z f(x)dx

T
t) = ncos—t
gty =n 2

T

g(1) = \/E

,f(0) = =

Xx-3 y-1 z-2
2 1
point (2, 3, —1) with respect to L. Let a plane P be such that it passes through Q, and the line L
is perpendicular to P. Then which of the following points is on the plane P?
(1) (1, 2, 2) (2) (-1, 1, 2) (3)(1,1,1) (4)(1,1,2)
Sol. (1)
Plane pis L toline
X-3 y-1 z-2
2 1 1
& passes through pt. (2, 3, —1) equation of plane p
2(x-2)+1(y-3)+1(z+1)=0
2X+y+z-6=0
pt(1, 2, 2) satisfies above equation

19. Consider the line L given by the equation . Let Q be the mirror image of the

20. Iff:R —> Risgiven by f(x) = x + 1, then the value of
.1 5 10 5(n-1) .
= fO)+f| = |+f| — |+....+f| =——= ||, is:
'!D?n{”* (n] (n] ( n H ®

3 7 5 1
(13 ()3 (3)5 (4)5
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Sol. (2)
L N
I= il el
r=o i n ) n
j'f(Sx)dx

—
Il
Oy
1
(S
NE
N
+
X
L 1
=S

SECTION B

1. Let a curve y = y(x) be given by the solution of the differential equation
cos G cos‘l(e"‘)] dx = e —1dy

If it intersects y-axis at y = -1, and the intersection point of the curve with x-axis is (a, 0) the
e* is equal to
Sol. (2)

Cos (% cos'(e™ )] dx = Je> —1dy
Put cos*e™) = 0, O¢ [0, n]

Cos O = e"‘:>2coszg—1 = e~

0 -x x
cos - = \/e +1 =\/e +1
2 2 2e*

\/e" +1 g4y =Vle2x ~1dy
2e*

0

d
5l
dt

Pute*=t, — =¢€*
dx

dt —\/i
= y
J.t\itz—t
Putt=£$: L
7 dz z
dz
I— 2y
1
22

2

N |~
N\l—\
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—ij_iz=J§y
:gling*=VEEY'Fc

1 1/2
2(1 - e™)Y2 = /2 y+ ¢ put given condition .

le=2
2(1 - eM)¥2 = J2 (y+ 1), passes through (a., 0)
2(1-e 2 = /2

1 o 1
l-e*=—=1-€ ==
J2 2
- l o
e =E:>e =2

1 2 A

=Z , where a > 0. Then the value of
(o +1)(a+2)...(a+20) Ha+k

2. For keN, let

2
100[MJ is equal to
13

A
Sol. (9)
1 _ 20 Ak
(o +1)..n(+20) otk
1 1
A14 = =
(-14)(-13)....(-D(D)...(6) 14!6!
1 —1
A15 = =
(-15)(~14)....(-D)(@)...(5) 15!5!
_ 1 -0
BT C03). . .CDO)...(7) 13171
A14 _—__7—_1
A, 1 2
Am —__ﬁg__—l
A.  15x14 5

2 2
A, A 1 1
1 14 15 =1 - 4+ = =
OO(AI?» ’ Al3] 00( 2 5] 9

3 ¢+2 _ <x<
3. Let a function g : [0, 4] — R be defined as g(x) = ngx{t O 9t3h 053 , then the number of

4 -x ,3<x<4

points in the interval (0, 4) where g(x) is NOT differentiable, is .
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Sol. (1)
f(X) = x>- 6x> + 9x - 3
f(x) = 3x>- 12x + 9 = 3(x - 1)(x - 3)
f(1) =1and f(3) = - 3

+ - +
1 3
3
@) | |
/ I I
/ 1
f(x) 0<x<1

gx)=| 1 1<x<3
4-x 3<x<4

g(x)is continuous
Ix-1(x-3) 0<x<1
g'(x) = 0 1<x<3
-1 3<x<4

g(x) is non-differentiable at x = 3

4, Let A= {a;} be a 3 x 3 matrix, where
(1) ifi<j,
a. =< 2 ifi=j,
(1) ifij,
then det(3 Adj(2 A™)) is equal to
Sol. (108)
2 -1 1
A=l-1 2 -1
1 -1 2
Al =4
|3adj(2A™)|=]3.2%adj(A™)|
122 _12°

123|adj(A ) |=123|A1)? = =-2 =108
ladj(A™)| [A™] AT 16

5. For p > 0, a vector V, = 2i + (p+1)] is obtained by rotating the vector v, =+3pi+]j by an angle

(@52

0 about origin in counter clockwise direction. If tan6 = m—3 , then the value of a is equal to
+
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Sol. (6)
V,

1 V2

3PP+ 1=4+(P+1)°
2P-2P-4=0
=>P>-P-2=0

P =2, - 1 (rejected)
cos 0 = Ve

[ViHv]

cos 0 _ 433 _43+3

s 13

tan 0= V2248 652 _a3-2
W3+B  aB+3 a3 +3

=0 =6
6. If the point on the curve y?= 6x, nearest to the point (3,%) is (a,B), then 2(a + B) is equal to
Sol. (9)
P
Q

Minimum distance is along the normal
P E(E t2,3tj

2
Normal at point P

tx+y=3t+§t3

Passes through (3, gj

Mortion Education Pvr. L1d. | 394-Rajeev Gandhi Nagar | ® : 1800-212-1799 | Website : www.motion.ac.in |




MOTION JEE MAIN 2021

stP=1=t=1
_ (3 \_
2@x+B)—2(E+3]—9

axe* - plog, (1+x)+yx’e™

7. If lim — =10, a, B, ye R, then the value of a+B +7 is
x>0 X sin® x
Sol. (3)
2 2 3
- ax(1+x+)(2]—[3[x—xz+);J+yx2(1—x)
lim 5
X—0 X

x(a =)o Bay) i@ -2y

lim

Xx—0 X3

For limit to exist

p

oc—B=O,oc+E+y=0

o P _ ;
E—g—'y = 10... (|)

(04
= ’ =—3—
B=a,y >

Put in (i)

a_o Su_ g

2 3 2

g+3_0t= 10:>(x+9a= 10

6 2

=0 =6

0=6pB=67y=-9

a+B+y=3
8. The number of solutions of the equation 10g« + 1) (2X?+7x+5) + log@xs 5(x+1)2-4 = 0, x > 0, is
Sol. (1)

logx + 1H(2X* + 7X + 5) + logax + 5(x + 1)*-4 =0
logix + 1)(2X + 5)(X + 1) + 2logax+5(Xx + 1) = 4
Iog(x+ 1)(2X +5)+1+2 Iog(2X+ 5)(X +1)=4
Put Iog(x + 1)(2X +5) =t

t+%=3:€—ﬁ+2=o

t=1,2
|Og(x + 1)(2X + 5) =1 & |Og(X + 1)(2X + 5) =2
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X+1=2x+3 & 2x + 5 = (x + 1)?
x = - 4 (rejected) x*> =4 =x = 2,- 2 (rejected)
So, x =2

No. of solution = 1

9. Let {a,}” be a sequence such that a; = 1, a, =1 and an+> = 2an+1 + a, for all n>1. Then tha

an
23n

value of 47’ is equal to
n=1

sol. (7)

An+2 = 2an+1 + an, Ietz_”= P

Divide by 8" we get

an+2 = 2an+1 a_n
g" g" 8"
—pglne _ 108 3

8n+ 2 8n+1 8!’1

64i an+2 = 16i an+1 + S an

e 8n+2 P 8n+1 i 8_n
64 P_i_i =16 P_i +P
8 8? 8
:>64(P—1_ij=16(|>_1)+ P
8 64 8

64P-8-1=16P-2 + P
47P = 7

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

circum-center of triangle ABC, bisects line BC, and intersects y-axis at point (0,%}, then the

value of real number a is
Sol. (9)

A(=2, 3)

B(1,9) \/g C (3,8
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(V50)* = (45)* + (5)*
Z B=90°

Circum-center = (%’1_21)

Mid point of BC = [2, %)
Line : (y—E)= 2[x_1j:>y PV
2 2 2

Passing through [0, %)

G -
2 2
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Nitin Vijay (NV Sir) Akhilesh Kanther Vishal Joshi Surendra K. Mishra Gavesh Bhardwaj
Managing Director (AKK Sir) (VJ Sir) (SKM Sir) (GB Sir)
Exp.:18yrs Exp.:17yrs Exp.:18yrs Exp. : 16 yrs Exp.:17yrs

Pi I Ia rs of J E E Ram Ratan Dwivedi Amit Verma Vijay Pratap Singh lehll Srlvaslava Aatlsh Agarwal Jayant Chittora
RD Sir) (AV Sir) (VPS Sir) (JC Sir)
Joint Director Joint Director Vice President Head JEE Academncs Sr Faculty Sr. Faculty

M oti 0 n Exp. : 20 yrs Exp.: 16 yrs Exp. : 20 yrs Exp. : 17 yrs Exp.: 17 yrs Exp.: 16 yrs

K 0 t a Anurag Garg Arjun Gupta Devki Nandan Pathak  Avinash Kishore Vipin Sharma

Durgesh Pandey

(AG Sir) (Arjun Sir) (DN Sir) (AVN Sir) (VS Sir) (Pandey Sir)
Sr Faculty Sr. Faculty Sr. Faculty Sr. Faculty Sr. Faculty Sr. Faculty
Exp.: 17 yrs Exp.: 14 yrs Exp.:13yrs Exp.:9yrs Exp.:12yrs Exp.:8yrs

Join JEE DROPPER BATCH Kota Classroom

English & Hindi Medium Online + Offline Mode

Batch Starting from: 4th August 2021

Time to use all your skills, Now!

CRASH COURSE

JEE Advanced 2021 —=

Starting from: 9th August’21

Why should you choose?

« Live Lectures

« Best JEE Faculties

« Doubt Support on learning app

« Online test with discussion

« Personalized performance analysis




