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SECTION - A

1. Let A be a fixed point (0, 6) and B be a moving point (2t, 0). Let M be the mid-point of AB and
the perpendicular bisector of AB meets the y-axis at C. The locus of the mid-point P of MC is:

(1) 3x* +2y-6=0
(2) 2x*+3y-9=0
(3) 2x* -3y+9=0
(4) 3x* -2y -6=0

Ans. (2)
Sol. A(O, 6) and B(2t, 0)

(0,6)
Mpg =

M=(t,3)

Perpendicular bisector of AB is

Let P be (h, k)

2
h=tu=|3-8
2 6

4h? 5 .
:>k=3_T:>2X +3y -9 =0 option (2)

2. A tangent and a normal are drawn at the point P(2,-4) on the parabola y?=8x, which meet the
directrix of the parabola at the points A and B respectively. If Q (a, b) is a point such that AQBP
is a square, then 2a + b is equal to:

(1) -16
(2) =20
(3) -18
(4) -12
Ans. (1)
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Sol.

X =-2
directrix

Equation of tangent at (2,-4)(T =0)
-4y =4(x+2)
X+y+2=0 ..(1)

equation of normal

X-y+i=0

L (2,-4)

r=-6

Thus x-y = 6 ....(2) equation of normal
POI of (1) & x=-2is A(—2,0)

POI of (2) & x=-2is A(—2, 8)

Given AQBP is a sq.

A (-2, 0)

P(2,-4)

(a,b)
B (-2, -8)
:>[ b j(ij=—1:a+2=b (1)
a+2)\ -4

Also PQ must be parallel to x-axis thus
=>b=-4
~ a=-6

Thus 2a + b = -16
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2(x2 +bx+c)

—1—2(X2+bx+c)

3. If o, are the distinct roots of x*> +bx+c =0, the lim . is equal to:
S )
(1) b* + 4c
(2) 2(b* - 4c)
(3) b -4c
(4) 2(b* +4c)
Ans. (2)
' ez(xz+bx+c) -1- 2(x2 +bx + c)
im
Sol. ' (X—B)Z
2(x®+bx+c) 22(x®+bx+c)
1)1+ ( )+ ( ) T —1—2(x2+bx+c)
1! 2!
= lim 5
< (x9)
2(X2 +bx+1)
= lim 5
)
2 2
g2
S xep)
=2(p-a)’ =2(b? - 4c)
4. Let y =y(x) be the solution of the differential equation j—z =2 (y+2sinx-5)x-2cosx such
thaty(0) =7. Then y(n) is equal to:
(1) 3e” +5
(2) 7€* +5
(3) 2e” +5
(4) e* +5
Ans. (3)
Sol. 3—i—2xy =2(2sinx - 5)x —2cosx
IF = e*

So, y.e"‘2 = je‘xz (2x (2sinx -5)-2cos x)dx

—ye*X =eX (5-2sinx)+c
—y=5-2sinx+ceX
Givenatx =0,y =7

An Unmatched Experience of Offline

KOTA CLASSROOM Fror Jee

New batch Starting from : 22nd Sept. 2021




JEE MAIN 2021

Ans.
Sol.

=7=5+c=>c=2
So, y=5-2sin x +2e*X
Now at x =,

y=5+2e’EZ

When a certain biased die is rolled, a particular face occurs with probabilityé—x and its
opposite face occurs with probability %er. All other faces occur with probability % Note that
opposite faces sum to 7 in any die. If 0 <X < %, and the probability of obtaining total sum = 7,
when such a die is rolled twice, is % , then the value of x is:

1
(1) 5
@ 5

1
(3) 3

1
(4) 16
(3)

Probability of obtaining total sum 7 = probability of getting opposite faces.
Probability of getting opposite faces

(o[ 2t 2]

6 6 6
1 1 1 1 1 1 13
= Z X2+ X[+ xZ+ x| ===
6 6 6 6 6 6 96
(given)
1
X ==
8

A wire of length 20 m is to be cut into two pieces. One of the pieces is to be made into a square

and the other into a regular hexagon. Then the length of the side (in meters) of the hexagon, so

that the combined area of the square and the hexagon is minimum, is:

(1) L

3+ 2«/5
5

2

(2) 3+ 03
10

3

(3) 2 +3«/§

2+43
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Ans. (1)

Sol.

x/4 20—x

x/4
Let the wire is cut into two pieces of length x and 20-x.

2
Area of square =(§J Area of regular hexagon

6 g[zog sz

a2, 3B (20X

Total area = A(x) = E+TT
, 2x 33 x2

A (X):E+ 536 (20-x)(-1)
403

3+243

Length of side of regular Hexagon = %(20 - X)

Ly 48
6 3+243
10

2283

A'(x):Oatx:

7. Equation of a plane at a distanceJ% from the origin, which contains the line of intersection of

the planes x-y-z-1=0and 2x+y-3z+4=0, is:
(1) x+2y+2z-3=0

(2) 3x-4z+3=0

(3) 3x-y-5z+2=0

(4) 4x-y-5z+2=0

Ans. (4)
Sol. Required equation of plane

(x-y-z-1)+1(2x+y-3z+4)=0

2
Given that its dist. From origin is P21
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Thus [ - = 2

J@r s 1P -1+ (-1 V2L

=21(41-1)" =2(14.2 + 8.+ 3)

= 336A% —168L +21 =281 +16A +6
= 30802 —1841+15=0
= 308)1% —1541-300+15=0
= (2. -1)(154%.-15)=0
1 15

=>A==-0r——r:
2 154

for k=% reqd. plane is

4x-y-52+2=0

8. The statement (p A(p — @) A(q —r)) - r is:
(1) equivalent to q »>~r
(2) equivalent to p »>~r

(3) a fallacy
(4) a tautology
Ans. (4)

sol. (PA(Poa)r(a—r))—r

(Pr(=pva)v(-avr))—>r

(Pra)a(=pvr))>r

=(pAqar)or

=(pAgar)vr
(

= tautology

2+4+6+...+2y

9. If for x,yeR, x>0,y =log, x+log,, x** +log,, x* +... upto « terms and 31619443y

= L, then the ordered pair (x,y) is equal to:

log,, X

(1)
(2)
(3)

(10°%, 6)
(10°, 9)
(

(10%, 6)

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

Sol. 3(1+2+3+...+y)_loglox
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Now,

1 1
y = (logy x) + [Iog10 x3] + {Iog10 X9J +..00

11
=[1+§+§+--°°J|°910X

1
I log;p x =9

1-=
3

So, (x,y)= (106,9)

10. If S={ZG(C: Z_I.eR}, then:

Z+2i
(1) S is a circle in the complex plane
(2) S contains only one element
(3) S is a straight line in the complex plane
(4) S contains exactly two elements

Ans. (3)

sol. Given z-1

z+2
Then arg[z—_'_] isOorm
zZ+2i

l(O, 1)

eR

® (0, -2)

= S is straight line in complex

16

11 I log x*
" 4log.x’+log (x> 44x + 484)
e e

(1) 10
(2) 8
(3)6
(4) 5
Ans. (4)

dx is equal to:
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16

~ log, x>
Sol. LetI= ;l; logx?+log, (;2— 44x + 484)
-]

¢ log,x?+log, (x-22)°
We know

If(x)dx :If(a+ b —x)dx (king)

dx

log,x?

dx...(1)

2
So - T’ log, (22 - x)

s log, (22 - x)* +log, (22 - (22 - x))

16 2
- | l0g, (22-) _dx . (2)
s log, x* +1og, (22 - x)
(1) +(2)
16

21=Il.dx=10
6

2

I=5

12. If 0<x<1, then §x2+§x3+£x4+..., is equal to:

1+x
(1) x(l_XJHoge (1-x)

1-x
(2) x(lﬂ(jﬂoge (1-x)

1-—

3
(3) 1+
1+x

(4) 1
- X
Ans. (1)

X
| 1-
X+ oge( x)

+log, (1-x)

_3 2 5 3 7 4
Sol. Lett_zx +§x + X" 4.0

4

I PYNE 2 V-2 SR IV 20 S NC
2 3 4
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-(n(1-x)

13. The distance of the point (1,-2,3) from the plane x-y+z=5 measured parallel to a line,
whose direction ratios are 2, 3, -6 is:

(1) 2
(2) 5
(3) 3
(4)1
Ans. (4)
Sol. AL, =2:3)

/F =(1,-23)+1(2,3,-6)

(1424 —2 + 34,3 — 6))

X—y+z=5

(1+2x)+2-3x+3—6k=5

:>6—77»=5:7»=%

So, P= 2,—H,E
777

2 2 2
AP = 1—2 + —2+E + 3—E
7 7 7
APzJ(i)+i+£=1
49) 49 49

14. If x> +9y*-4x+3=0, X,y € R, then x and y respectively lie in the intervals:

11
(1) [1, 3] and {—5,5}

(2) —%, ﬂ and [1,3]

(3) [1, 3] and [1, 3]
11 11
(4) _—515} and [—5,5}
Ans. (1)
Sol. x> +9y? —4x+3=0
(x2—4x)+(9y2)+3=0
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(x2—4x+4)+(9y2)+3—4=0

(x—2)2 +(3y2) =1

— 2 2
(X( ;) + 7= 1(equation of an eIIipse).

")

3

As it is equation of an ellipse, x & y can vary inside the ellipse.

11
—2el-1,1 =
So, x-2¢| ,]andye{ 3,3}

X 6[1,3] y e[—%,%}

sin A sin(A—C)
sin B sin(C-B)’
opposite these angles are a, b, c respectively, then:
(1) ¢?,a°,b* arein A.P.
) pP-a?=a+c
(3) b?,c?,a arein A.P.
(4) a,b* c* arein A.P.
Ans. (3)
sin A sin(A - C)
Sol. 5inB sin(C-B)

15. Let

where A, B, C are angles of a triangle ABC. If the lengths of the sides

As A,B,C are angles of triangle

A+B+C=n

A=n—(B+C)

So, sinA=sin(B+C)...(1)
Similarly, sinB=sin(A+C)...
From (1) and (2)

sin(B+C) sin(A-C)
sin(A+C) - sin(C-B)

sin(C+B)-sin(C-B) =sin(A-C)sin(A+C)

sin? C—sin’B =sin* A —sin* C
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16.

Sol.

17.

Sol.

{ sin(x +y)sin(x - y) = sin® x - sin® y}
2sin’ C=sin’ A +sin’B

By sine rule

2 =a +b?

=b?,c® and & arein A.P.

20

> (2"Ck)2 is equal to:
k=0

(1) “Cy

Sum of suffix is const. so summation will be *°C,, .

1 22 Y n Y =
IfU, :(1+—2j[1+—2j ...{1+—j , then Iim(Un)nZ is equal to:
n n

r'l2 N—oo

(1)

& fDN|_|>

(2)

=
[e)]

(3)

mm|
NN

~—
2
|

16

q N r2 "
logL = lim — >"log| 1+ —
n—oo N ) n

An Unmatched Experience of Offline
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& 4ar 1 r?
=logL = Ilim ——--Zlog|1+—
o= m 3 - - Jtos[ 1+ 7

n—oo _
= logL = —4'1[xlog(1 +x°) dx
0

put 1+x*> =t

Now, 2xdx = dt
2 2
= -2[log(t)dt = —2[tlogt — t;
1

= logL = -2(2log2-1)

L= e—2(2|ogZ—1)

_ )

0 2
18. If the matrix A = [K 1) satisfies A(A3 + 3I) =21, then the value of K is:

(1)1
(2) -1

1
3 -3

1
(4) 5
Ans. (4)

2
Sol. Given matrix A = {E }

A* +3IA = 21
= A*=21-3A

Also characteristic equation of A is

An Unmatched Experience of Offline

KOTA CLASSROOM For Jee

New batch Starting from : 22nd Sept. 2021




MOTION JEE MAIN 2021

|A-AI|=0

0-2x 2
k  -1-2

‘:o
=>r+2*-2k=0

= A+ A’ =2KI
=A>=2KI-A

= A* = 4K’I + A —4AK
Put A> =2KI-A

and A* =21-3A

21-3 A =4 KI+2KI-A-4AK
=1(2-2K-4K*) = A(2-4K)

= -2I(2K* +K-1) = 2A(1-2K)

= -2I(2K-1)(K+1) =2A(1-2K)

= (2K-1)(2A)-2I(2K -1)(K+1) =0

= (2K-1)[2A-21(K+1)] =0

:>K=l
2

19. Let us consider a curve, y= f(x) passing through the point (-2, 2) and the slope of the
tangent to the curve at any point(x, f (x)) is given by f (x)+xf' (x) = x*. Then:
(1) x* +2xf (x)+4=0
(2) X -3xf (x)-4=0
(3) X* +xf(x)+12=0
(4) x> +2xf (x)-12=0
Ans. (2)
xdy

Sol. y+=—L=x? (given)
dx
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dy 'y _
:>dX+X_x

1
If = ej;d =X

Solution of DE

= yx = [x.dx

:xy—x3+
3

wlo

Passes through (-2,2),so0
-12=-8+c=>c=-4
L3xy=x>-4

i.e. 3xf(x)=x>-4

20. If (sin® x)2 —(cos™ x)2 =a; 0<x<1,a=0, then the value of2x*> -1 is:

(1) cos (Ej
T

(2) sin(@j
s

(3) cos[4a]

T

(4) sin(E)
T

Ans. (4)
Sol. Given

a= (sin‘1 x)2 - (cos‘1 x)2

= (sin‘1 X + cos ™ x)(sin‘1 X —cos ™ x)

= E(E —-2cos™ xj

2
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Ans.

Sol.

Ans.

Sol.

= cos! (2x2 - 1) ===
=2x*-1= cos[f—é]

2
option (2)

Section B

Let a=i+5j+ak, b=1+3j+pk and ¢=-i+2j-3k be three vectors such that,

BxE|=5J§ and

a is perpendicular to b. Then the greatest amongst the values of |é1|2 is
(90)
since, a-b=0

1+15+a0p=0=af =-16

Also,
|bx¢P=75=(10+p*)14-(5-3p)’ =75
=58> +30p+40=0

=>p=-4-2

> a=4,8

max

=| 8= (26+0%) =90

The number of distinct real roots of the equation 3x* +4x> -12x* +4 =0 is
(4)
3P +4C-12x* +4=0

So, Let f(x)=3x"+4x’-12x* + 4

S f(x) = 12x(x2 +X- 2)

=12x(x+2)(x-1)
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Ans.

Sol.

(4)

Ans.

Sol.

Ans.

Sol.

y=f(x)

A
5 _1__0\/

--28

Let n be an odd natural number such that the variance of 1, 2, 3, 4, ..., n is 1(4) Then n is
equal to
(13)
n* -1
12

=14=n=13

If the system of linear equations

2X+y-z=3
X-y-zZ=a

3Xx+3y+pz=3

Has infinitely many solution, then o +p - ap is equal to

(5)

2 x (I) — (ii) - (iii) gives:

—(1+B)z=3-«

For infinitely many solutions.

B+1=0=3-a=(o,B)=(3,-1)

Hence, a+pB-of =5

If A={xeR:|x-2[>1}, B={xcR:JX’~3>1}, C={xeR:|x-4[>2] and Z is the set of all

integers, then the number of subsets of the set (AnB C)C NZis
(256)

A= (—oo, 1) ) (3, oo)

B= (—oo, —2) U (2, oo)

C=(-»2]]6, oo)

So, ANBNC=(-%,-2)U[6,x)

zn(ANBNC)' ={-2,-1,0,1,2,3,4,5)

Hence no. of its subsets = 2% = 256
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Ans.
Sol.

Ans.

Sol.

Ans.

Sol.

2 2
If the minimum area of the triangle formed by a tangent to the ellipse )b(—2+% =1 and the co-
a

ordinate axis is kab, then k is equal to
(2)

Tangent

X Cos 6 N ysing

1
b 2a

2a
B0, )
A

R
N

/ (c\ofe ’ 0)

So, area (AOAB):lx b X_Z_a
2 CcosO sind

= ?ab > 2ab

sin20

k=2

A number is called a palindrome if it reads the same backward as well as forward. For example
285582 is a six digit palindrome. The number of six digit palindromes, which are divisible by 55,
is .

(100)
5]lalb]lblal|5

It is always divisible by 5 and 1(1)
So, required number =10x10 =100

If d—xzza tan1£2X+1j+ ( 22X+1 )+C, X > 0 where C is the constant of
(x2+x+1) B X" +Xx+1

integration, then the value of 9(J§ a+b) is equal to

(15)

I ZJ' dx
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‘/_j sec” 6do [Put t - gtan e]

—sec 0
16

4‘/—j 1+ cos20)do

_ 4«/_[e+ smze}ﬂ

9 2

_ ﬂ{tan_1[2x+1j+ 3 (2x +1) }

9 B ) 3rx+1y |

=4g§tan1(zx+1]+l( 2x +1 j+c

NE) 3l +x+1
Hence, 9(J§a+b) =

2
. If yV* +y™¥* =2x, and (x2 - 1)d—y rax Yo By =0, then |a—p| is equal to
dx? dx
Ans. (17)
1
Sol. Y'tr=2X

Y el
:>(y4J -2xy'¥+1=0

1
Syt =x+yx?-1  Or x-x*-1
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So, |a-p =17

10. Let the equation x* +y? +px+(1-p)y+5=0 represent circles of varying radius r e (0,5]. Then

the number of elements in the set S = {q : q = p? and q is an integer} is
Ans. (61)

. p_2+(1—p)2_5_\/2p2—2p—19
Sol V4 4 - 2
Since, r €(0,5]

So, 0<2p* -2p-19<100
{1—\/239 1—\/3_9J (1+\/3E 1+\/239}
=Ppe ’ W) r

2 2 2 2

So, number of integral values of p® is 6(1)
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