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SECTION - A
Differential equation
1. Which of the following is true for y(x) that satisfies the differential equation
j—1= xy-1+x-y;y(0) = 0 :
(y@)=1

1
(2) y(1) = e? -1
1 1
(3)y(l)=e?-e?
1
@y1)=e?-1

y(x), ST 3rddhel THIHROT j—i=xy-1+x-y;y(0)=Oﬁﬂﬁ%w%‘,?ﬁ%{qﬁwﬁﬁaﬁﬁww%‘?

(1) y(1) =1

1

(2) y(1)=e? -1
1 1

(3)y(1)=e2-e?
1

@y)=e2-1

Ans. (4)

dy o _
Sol. dx_(x )y +(x-1)

=1y +1)

ay_

y+1:(x—1)dx

X2
én(y+1):7—x+c

2

X=0,y=0 =>c=0 .'.ﬁn(y+1)=X7—x
puttingx =1, {n(y + 1) =1—1=_1
2 2
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DETERMINANT
2. The system of equations kx + y + z=1, x + ky + z=k and x + y + zk =k? has no solution if k is
equal to:
(1) -2
(2) -1
(3)1
(4)0
AR 16T kx + y + z=1, x + ky + z=k @ x + y + zk =k2 &7 Bl & -8} © Ife k SRR ? :
(1) -2
(2) -1
31
4)0

Ans. (1)

Sol. D= =0

= = X
[
P

=>k(k?*-1)-(k-1)+(1-k)=0
=>(k-1)(k¥+k-1-1)=0
=>(k-1)(k¥+k-2)=0
=>(k-1)(k-1)k+2)=0

>k=1,k=2

for k = 1 equation identical so k = -2 for no solution.

Progressions

3. The value of 4 + is:

(1) 2+%\/33

(2) 4+%J3_o

(3) 2+§J33

(4) 5+§J3_o
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(1) 2+%J3_o

4
(2)4+E\/3_0

(3)2+§Jﬁ

(4) 5+§\/3E

Ans. (3)
Sol. y=4+ ]
5+—
y
Y
=4
=Y N S5y +1
= 5y?-20y-4 =0
20 ++/400+ 80
=>vy=
10
Sy = 20 + 4430 y>0
10
10 + 2430
Y T

Mathematics reasoning

4. If the Boolean expression (p— q) <> (q * (~P)) is a tautology, then the Boolean expression p *
(~q) is equivalent to:
(1) p=~q
(2) p=q
3)g=npr
(4) ~g=p
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A el &5® (p—, q) <> (q * (~P)) TP Iwfad 8, 1 el @foid p * (~q) f5a & g7 &
(1) p=>~q (2) p=q 3)g=p (4) ~g=p

Ans. (3)

Sol. (p—q) < (g*~P)

P q P—q g*x~P ~q ~qAp ~(~qAp)
T T T T F F T
T F F F T T F
F T T T F F T
F F T T T F T
L ~(~qAp) =qv~p
= ~pvq
. ¥ is equivalent to v
Lp*~q=pv~q
=~qQvp
=q—-p
Circle
5. Choose the incorrect statement about the two circles whose equations are given below:

X?+y2-10x-10y+41=0 and

X?+y2-16x-10y+80=0

(1) Distance between two centres is the average of radii of both the circles.
(2) Circles have two intersection points.

(3) Both circles’ centres lie inside region of one another.

(4) Both circles pass through the centre of each other.

EUCHI

X2+y2-10x-10y+41=0 qer

X2+y2-16x-10y+80=0

% forg a1 e gfg -
(1) <1 @=al & 9= @ g AL gt a) ol & A 2
(2) g9 & <1 ufresed g &

(3) 2 geit & B T TR B AR AT H 2
(4) < 9 TH TR B B & LR O &
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Ans. (3)

Sol. Ci(5,5),C2(8,5)
position of C1(5, 5)in S2 =0
=25+25-80-50+ 80
=0
position of C2(8, 5)in S1 =0
=64 +25-80-50 + 41
=0

Inverse Trigonometric Functions

6. The sum of possible values of x for tan™ (x +1)+ cot™ (%J =tan! [%J is:
33 32 31 30
1) -2 2) - 22 3) - 2= 4y -2
(1) 2 (2) n (3) 7 (4) 7
tan’l (X + 1) + C0t71 [ﬁj = tan’l [%J Eﬁ (;’ U X Eﬁ an HT [ CARRIRIL o1 % .
33 32 31 30
1) -2 2) —2< 3) 2= 4) -2
(1) 2 (2) 4 (3) 2 (4) 2
Ans. (2)

Sol. Taking tan both sides

(1+x)+(x-1) _8
1-(1+x)(x-1) 31

2X 8
= —_—
2-x> 31
= 4x%2+31x-8 = 0
1

= X=-8,=
4

but at x:l
4

LHS> X and RHS< X
2 2

So, only solution is x = -8
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VECTOR
7. Let §=2/ -3j+4k and b =7/ + -6k

Ifoé:FxB,F.(?+23+I2)=—3,then F.(Z?—3ﬁ+|2) is equal to :
(1) 10 (2) 13 (3) 12 (4) 8
T =21 ~3]+4k 91 b=7i + ] -6k

aﬁ{Fxé:FxB,F.(?+2§+I2)=—3%‘,ﬁ F.(z?—33+l2) TR 2

(1) 10 (2) 13 (3) 12 (4) 8
Ans. (3)
Sol. &=(2-34) , b=(7,1,-6)

F=l(—5i—4j+10k)
F-(2,-31)="
if (L2 1)=-3

A(-5-8+10)=-3 = =1

- (-5, -4, 10) . (2, -3, 1)
= -10 + 12 + 10 = 12

3-D
The equation of the plane which contains the y-axis and passes through the point (1, 2, 3)is:
(1)3x+z=6
(2) 3x -z=0
(3) x + 3z=10
4)x+3z=0
fdg (1, 2, 3) ¥ @R A arel F9Ad, o y-31& Rerd &, &1 AHIDRT ©
(1)3x+z=6
(2) 3x -z=0
(3) x + 3z=10
4)x+3z=0
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Ans. (2)

Sol. Let the equation of the planeisa(x-1)+b(y-2)+c(z-3)=0
Y-axis lies on it D.R.'s of y-axisare 0, 1, 0
S0a+1b+0c=0=b=0
.. Equation of planeisa(x - 1) +c(z-3)=0
X =0,z=0alsosatisfyit-a-3c=0 = a=-3c
-3c(x-1)+c(z-3)=0
-3x+3+z-3=0

17th March. 2021 | Shift 1

3x-z2=0
MATRIX
9, If A= 0_ sina and det (Az—lljzo,then a possible value of a is:
sina 0 2
1T ) T 3N~ 4) T
( )6 (2) > ( )3 (4) 2
aﬁ;’A:[o_ Sma]H?JTdet(Az—lij%,?‘ﬁOLEFrQ?EWW%\':
sina 0 2
1nr ) T 3Nk 4) T
( )6 (2) > ( )3 (4) 4
Ans. (4)
Sol. Az-| O sina][ 0 sinal_ sifa 0
) “lsina 0 |lsina 0 | | 0 sinfa
1 L, 1
A2_11_|:Sin20, 0 :| E 0 B Sin G.—E 0
= |- =
2 0 sina 0 1 0 sinzoc—l
2 2
:A2—11‘=0
2
sinzm—l 0
= 2 1 =0
0 sinfo—=
‘72
:{sinzon—ljz=0:>sinzoc=l :>sin0L—i 1
2 2 Z
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Circle

10 The line 2x-y+1=0 is a tangent to the circle at the point (2,5) and the centre of the circle lies
on x-2y=4. Then, the radius of the circle is:

(1) 45

(2) 543

(3) 35

(4) 5J4

TP g @ fdg (2, 5) W WRI Y@ BT FHGRIT 2x-y+1=0 8 T I & = YT X-2y=4 W 2| A I BT
[N

(1) 45

(2) 53

(3) ..

(4) 5V4

Ans. (3)
Sol.

.. Centre (8, 2)
Radius = /36+9 = /45
= 35

Toll Free : 1800-212-1799

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




MOTION' JEE MAIN 2021

17th March. 2021 | Shift 1

Permutation Combination
11.

Ans.

Sol.

Team ‘A’ consists of 7 boys and n girls and Team ‘B’ has 4 boys and 6 girls. If a total of 52
single matches can be arranged between these two teams when a boy plays against a boy and
a girl plays against a girl, then n is equal to:

(1)5

(2) 6

(3) 2

(4) 4

THCAH 7 F8d T n dsieAl € 9T W B’ H 4 Fed M 6 dsfhAl § 1 AR 59 I W B 919 w52
Udhd Ha AT fhT S Aad &, ST U@ dSd], Uh dsd @ [d%g Wadl & a2l U dsdl, Uh dsdl & [d%g
Weld! ®, Al n _I&R ¥

(1)5

(2) 6

(3) 2

(4) 4

(4)

7%Xx44+6xn=>52
6n = 24
= n=4

Solution of Triangle

12.

Toll Free : 1800-212-1799
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In a triangle PQR, the co-ordinates of the points P and Q are (-2, 4) and (4, -2) respectively. If
the equation of the perpendicular bisector of PR is 2x - y + 2 = 0, then the centre of the
circumcircle of the APQR is:

(1) (-2, -2)

(2) (0, 2)

(3) (-1, 0)

(4) (1, 4)

g st PQR #, fdgeil P @em Q & fdene wwen (-2, 4) @ (4, -2) 21 Ifd PR & oI GHGWNIS &l
FHIBRT 2x -y + 2 = 0 8, A APQR & URgd &T &% © :

(1) (-2, -2)

(2) (0, 2)

(3) (-1, 0)

(4) (1, 4)




Ans. (1)

P(-2,4)

(1, 1)

Q R

(41 _2)
Sol.

Perpendicular bisector of PR : 2x -y + 2 =10 ..... (1)
Mid-point of PQ —» M(1,1)

Equation of perpendicular bisector of PQ : x -y =0 ...... (2)
. POI of equation (1) & (2) is circumcentre

So, circumcentre (-2,-2)

Inverse Trigonometric Functions

13. If cot™ (a) =cot?2+cot?8+cot?18+cot?32+....... upto 100 terms, then o is:
(1) 1.03 (2) 1.00 (3) 1.01 (4) 1.02
afe cot™? (a) =cot!2+cot?8+cott18+cot?32+....... 100 Y& b, d o SRR §
(1) 1.03 (2) 1.00 (3) 1.01 (4) 1.02
Ans. (3)
100 o ) 100 5 2
Sol. RHS = nzﬂ:cot 2n? = ;tan (WJ

& 4 (2n+1)-(2n-1)
zétan [1+(2n+1)(2n—1)J

= Z:'[an‘1 (2n+1)-tan*(2n-1)

n=1

= tan! 201 - tan!1

= tan1[ 2%
202

— cot Lo = cot L[ 20X
100

=a=101
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Monotonocity

14.

Ans.

Sol.

Which of the following statements is incorrect for the function g(oc) for o € R such that

sin® X

g(a) - cos” X + sin* X

|3 ——— w3

(1) g(a) is a strictly decreasing function
(2) g(a) has an inflection point at o = —%
(3) g(a) is an even function

(4) g(a) is a strictly increasing function.

SI'X_ 4y, @ faw o e R & Rrg fe § 9 & @1 por orae & 2

e g(a) - Cos® X +sin® X

QA ———Wwia

(1) g(o) T PRI =9 Beld ®
(2) 9(a) W1 o=~ 2 R T AR aRad g &

(3) g(o) Vs ¥H Beld &
(4) g(o) T FRAR aeHH Bed 8

(1 OR 2 OR 3/Bonus)
T

T by applying prop. x - a + b - x.

a(x) =

Binomial Theorem

15.

Ans.

Sol.
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If the fourth term in the expansion of (x+x'°gzx)7is 4480, then the value of x where xeN is

equal to:

(1) 4 (2) 3 (3) 2 (4)1
A (x +x°%*) B g # <o uq 4480 , @ x (x e N) &1 A R ;

(1) 4 (2) 3 (3) 2 (4)1
(3)

TCqx! (%0} = 4480 = 35¢* (x5) = 2480 = x*(x*9) = 128

take log w.r.t base 2 we get 4log2x + 3log: (X'°gz")= log> 128
Let logox =y = 4y + 3y2 =7

7 7
=>y=1— =log,x=1—
y 3 g, 3

X=2,x=273




Probability
16. Two dices are rolled. If both dices have six faces numbered 1, 2, 3, 5, 7 and 11, then the
probability that the sum of the numbers on the top faces is less than or equal to 8 is:

17
(1) 36

4
(2) )

5
(3) 1

1
(4) 5

T U B o 2| afe IE gl B B dat (faces) WR Sifehd WA 1, 2, 3,5, 79 11 ¥ @1 W B ddl
TR gdhe B drell IRl 6T ATH < 8 819 & Uifiddr & :

(1) 52
) 5
(3 >
) 3
Ans. (1)

Sol. n(S) =36
possible ordered pair ; (1, 1), (1, 2), (1, 3), (1, 5), (1, 7), (2, 1), (2, 2), (2, 3), (2, 5), (3, 1),
(3, 2), (3,3),(3,5), (5 1), (5 2), (5, 3), (7, 1)
Number of ordered pair = 17

Probability = 17
36
Function
17. The inverse of y = 5°9% js:

(1) x = 59
(2)x= y'o9

1
(3)X — ylogs

1

(4) x =5
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y = 509 Pr gfel  ;

(1) x = 5logy
(2)x= y'o9
1
(3) X = yIogS
1
(4) x =5"9
Ans. (3)
Sol. y = 5%
logs y = log, X
x = @'Y
Probability
18. In a school, there are three types of games to be played. Some of the students play two types

Toll Free : 1800-212-1799
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of games, but none play all the three games. Which Venn diagrams can justify the above
statements.

@ D&

(1)Pand R
(2)Pand Q
(3) None of these
(4)Qand R

TP Ih H O TRE S W Wl 9K & | {O BF & IRE & T Wold o, IRy dre A 91 A9 W 81 =erar
2| STaT HUF B P W IT ARG S & ?




@@

(1) P @ R
(2) P @ Q
(3) ST & P13 &
(4) Q T R

Ans. (3)
Sol. In are the (A), (B), (C) there are some students which play all the three games hence no venn
diagram is correct.

Complex Number
19. The area of the triangle with vertices A(z), B(iz) and C(z+iz) is:

(1) %|z+iz|2
(2) 1
1
(3) 5
@) S
Nt A(z), B(iz) @ C(z+iz) arel R[Sl &7 &3%d © -
(1) %|z+iz|2
(2) 1
1
(3) 3

1, .
4) 31
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Ans. (4)

Q(iz)

Sol.
1 1, 5,
Area of A = E(area of square) =E| zZ|

Limits

cos™ (x = [x]').sin* (x - [xT)

X —x°

20. The value of Iirg] , where [x] denotes the greatest integer < x is :

(1)0

(24

(3) 5
(4) n
- cos™ (x - [xl)_)s(m (x-[xT)

(1) 0

T
),

, T8t [x] 7ew Yol < X B, & 919 7 :

T
(3) 5

(4) m
Ans. (3)

ol I cos‘l(x—[x]z)sin‘l(x—[x]z)

x—>0" X (1— X )

. costxsintx
= lim — 2>~ "~

T
x—0" X 2
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SECTION - B

Probability
1. Let there by three independent events Ei1, E2 and Es. The probability that only E: occurs isa.,

only E2 occurs is and only Es occurs is y. Let ‘p’ denote the probability of none of events
occurs that satisfies the equations (a—28)p =af and (B—3y)p = 2By . All the given probabilities

are assumed to lie in the interval (0, 1)
Pr obability of occurrence of E;
" Probability of occurrence of E,

AT E1, E2 9217 E3 @A e 2| @ad E1 & gfed 89 &1 Wiedl o 8, ddd E2 & afed 8 @ uifdaar 3
g T Badt Ez @ afed 8 @ wiiedr y 21 79 &Y ) "ge & T ged @ wii¥er p’ 8, S aHiaRon
(a—2B)p=ap @A (B-3y)p=2py & A< &xal 8| W & ¢ wiRPan SR (0, 1) ¥ g1 @
E, & ufeq 9 o mfioa
E, & afed &= & wikisan

Ans. (6)

Sol. Letx, y, z be probability of Bi, B2, B3 respectively
>X1-yY) (1-2)=a=>y1-X)(1-2)=B=z(1-xX)(1-y)=y=(1-X)
(1-y)@Q-2)=P

Then

is equal to

ERERER) |

X
Putting in the given relation we get x =2yandy = 3z =>x =6z = —=06
YA

3-D
If the equation of the plane passing through the line of intersection of the planes 2x-7y+4z-
3=0, 3x-5y+4z+11 = 0 and the point (-2, 1, 3) is ax+by+cz-7=0, then the value of 2a+b+c-7
is .
Ife wHaal 2x-7y+4z-3=0, 3x-5y+4z+11 = 0 &1 ufdesed var dor fdg (-2, 1, 3) ¥ 8ex) oM drad
THdA BT THIBROT ax+by+cz-7=0 &, d 2a+b+c-7 &T 949 & |

Ans. (4)

Sol.

Equation of plane can be written using family of planes: P, + AP, =0

(2x -7y +4z-3)+ A(Bx -5y +4z+11) =0

It passes through (-2, 1, 3)

L (-44+47+12-3)+A (-6-5+12+11)=0
-2+1(12)=0
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Co12x - 42y + 242 -18 + 3x -5y +4z+ 11 =0
15x - 47y + 282 -7 =0
a=15,b=-47,c =28
S.2a+b+c-7=30-47+28-7

=4
MATRIX
3. IfA = B 31} , then the value of det(A*) + det(A'°-Adj(2A))?) is equal to
IfgA = [3 31} g, @ det(A?) + det(A1°-Adj(2A))10) &I A TR &
Ans. (16)
Sol. |A|=-2=A'=16
A0 210 21| _[1024 1023
0 1 0 1
-
2A =
0 -2
-2 -6
dj(2A) =
adj(2A) [0 4 }
1 3
di(2A) =2
adj(24) {o —2}
10
. T 3
dj(2A)) " =2
(adj(24)) {0 _2}
10
_ | —(2 —1)
0 210
_ 01 -1023
0 1024
0 2111023
Alo—(adj(ZA))10= X 2
0 1-(1024)

A2 —adj(2A)|= 0
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www.motion.ac.in | Email : info@motion.ac.in




Circle
4,

Ans.
Sol.

The minimum distance between any two points Pi and P2 while considering point P1 on one

circle and point P2 one the other circle for the given circles’ equations

X?+y?-10x-10y+41=0

X2+y2-24x-10y+160=0

ERll

X2+y?-10x-10y+41=0 qer

X2+y2-24x-10y+160=0

% forg afe fdg P1 U g W & don g P2 g 9 W 2, of fdgafl Py dom P2 & 9 @ YW 0 ©
|

(1)
Si:(x-5)2%+(y-5?2=9centre (5,5), r1=3
S2:(x-12)2+ (y-5)?2=9centre (12, 5), 2 = 3

So (P1P2)min =1

Binomial Theorem

5.

Ans.
Sol.

Toll Free : 1800-212-1799
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If (2021)37%2 is divided by 17, then the remainder is
(2021)3762 1 17 ¥ faWITd B9 TR A% & |

(4)

(2021)3762 = (2023 - 2)37%? = multiple of 17 + 23762
17% + 22 (24)°40

170+ 4 (17 - 1)940

170 +4 (17p + 1)

17k + 4; (k € I)

Remainder = 4
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Definite Integration

Ans.

Sol.

If [ - ] represents the greatest integer function, then the value of

ot—.ﬁf;ﬁ

[[XZJ - cos x:| dx

is

afg [ -] A5 QUG el &l qeal &, ar BT AE T

[[xz] - cos x} dx

O'—-ﬁ;ﬁ}

(1)

e

[[XZ] ~ cos x] dx

o

5
[-cosx]dx + j [1- cosx]dx
1

O ey

1 2 2
J'—l—[cosx]dx+ jdx+ j—l—[cosx]dx
0 1 1

]
L

Q

X

+
— ST

[aR

X

I
—

Q

X

Maxima & Minima

7.

Ans.

Sol.

Toll Free : 1800-212-1799
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2X
afe f(x):sin[cos‘l(%D 2 AT THBI X B AUl UUH dberol —gloge 28 Sdx =1, W@adab
+

2x

quif €, o [a® — b?| T A A 8

_ 92x
If f(x)= sin[cos‘l[i ;X D and its first derivative with respect to x is —%Ioge 2 when x =1,
+

where a and b are integers, then the minimum value of [a> —b?| is

(481)




cos! (1 —4 J Let 2X= t>0

1+4"
st [1-F t>0
1+t t=tano
T
0e|0,=
cos™ (cos 20) [ Zj
296(0,7‘5)
= 20
o _1(1-4%
c.sinqcos™ | T—o
1+4
= sin26

_ 2tan® _ 2t _ 2.2%
1+tan2e 1+t2 1+4%

dy (1+4%).2.2Xn2-2.2%(4%).rn4
dx (1+4%)
dy 5.2.2./n2-2.2.4.2(n2
dx 25
_200n2-32(n2 _ -12/n2
25 - 25
a=25, b= 12
~let -0 = [25% —12?|

= (481)

Continuity

_ cos(sinx)—cosx . L . 1
8. If the function f(x)= v is continuous at each point in its domain andf(0) = P

then k is

Ife wa f(x)=cos(smx4)_cosx, U A B YIS fdg W Had g qer f(0)=%%\', ar k )RR ©

X

Ans. (6)

Toll Free : 1800-212-1799

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




MOTION JEE MAIN 2021

Sol.

Area
9.

Ans.

Sol.

17th March. 2021 | Shift 1

. [sinXx + x)_. [X-sinx
Zsm( > jsm[ )

1_ . 2

—=1lim

k x—0 x4

- (sinx+X)(x=sinx) (. sinx+x)(. x-sinx

=lim = lim lim

x—0 2x4 x>0 2X x>0 x3
. 1-cosx 1

=1xlim———==>
x—0 3)(2 6

Under the Curve
The maximum value of z in the following equation z = 6xy+y?, where 3x+4y < 100 and
4x +3y <75 forx>0andy=>0is

z = 6xXy+y2 3frpdd A4, Safdh 3x+4y < 100 @1 4x+3y<75,x>0andy>0%8 8 __
(625)

x>0,y=>0

4x + 3y <75

3x + 4y <100

(0, 0)\

[75 J [100 ]\
20 =0
4 3

(V) Z = 6xXy + y?

(0,25) z=0+ 625 = 625

[E,oj Z2=0+0=0

4

(0, 0) z=040=0

Zmax = 625 atx =0,y = 25
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VECTOR
10. Ifézoc?+[3'j+3|2,

3
Ans. (2)
Sol.
a=(a,B,3) b = (B, —a,-1)

».(&xb).¢ = (-5,-7,3).(1,-2,-1)
= (-5+14-3) = 6
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