JEE Main Sept. 2021

Question Paper With Text Solution
01 September. | Shift-2

MATHEMATICS

3YMATRIX

JEE Main & Advanced | XI-XII Foundation| VI-X Pre-Foundation

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

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




M ATRIX Question Paper With Text Solution (Maths)
JEE Main September 2021 | 01 September Shift-2

JEE MAIN SEPTEMBER 2021 | 01 SEPTEMBER SHIFT-2
SECTION - A

1. Which of the following is equivalent to the Boolean expressionp A~q?

gTH ¥ DITAT AT FSH p A~q D o &7

() ~(p—q) 2) ~(p—>~q) 3)~p—>q 4) ~(q—>p)
Question ID : 86435121592
Option 1 1D : 86435171372
Option 2 ID : 86435171370
Option 3 ID : 86435171369
Option 4 1D : 86435171371

Ans.  Official Answer NTA (1)
Sol. --p—>q
~PvVvq
H~(~pAq)
=pPAQq
(iii) ~ (p —>~q)
=~(~pVv~q)
=pPAQq
(i) ~p—>~q
= ~(CpV~q
=pVv~q
(iv)~(q—> p)
= ~(~pVq
=qVv~q
1 4

9 In the sum of this A.P. is 189, then a a  is equal to:

20
2. Leta,a ....,aZIbeanAPsuchthatz

1”72
n=l “n%n+1

% 1 4
Wal,az,....,azlwaﬁﬁsﬂw%‘ﬁ?z =7 © 1 Al ¥ WA A 1 A 189 %, 9

n=l “n%n41

aa IR g

(1)36 (2)57 (3) 72 (4) 48
Question ID : 86435121595
Option 1 ID : 86435171384

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

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

Page No. 2




MATRIX

Question Paper With Text Solution (Maths)
JEE Main September 2021 | 01 September Shift-2

Option 21D : 86435171381
Option 3 1D : 86435171382

Option4 1D : 86435171383
Ans.  Official Answer NTA (3)

I
o=
1
m|,_.
|

|
N k.
| I |

a, —a, a +(21-1)d—a,

daa, d.(aj,,)

21
= T[al +a,]=189
La ta, = 18
using (1) & (2)
a1=3anda21= 15
Jo 15 =3+20d

2
.. _20
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;3
5

a, =a1+5d=3+3=6
a =a1+15d=3+9=12

a. a,= 72

16

3n T T 3n
f(x)—lo 3+cos 3—Tc+x +c0s| Z+x |+cos| =—x |-cos 3—n—x gRER 2
Bl gy 4 4 4 4 Eal :

1
(1)[0,2] ) {ﬁ,ﬁ } (3)[-2,2] @ (0.45)

Question ID : 86435121580
Option 11D : 86435171323
Option 21D : 86435171322
Option 31D : 86435171324

Option4 1D : 86435171321
Ans.  Official Answer NTA (1)

T 3n
=lo 3+2c0os—cosX —2sin—.sin X
Sol. f(x) gﬁ( 4 1 j
= logﬁ(3+\/§cosx— 2sinx)
= logﬁ(3+\/§(cosx—sinx))
- 2Scosx—sinx3\/§
= —2£\/§(cosx—sinx)£\/§
= 1£3+\/§(cosx—sinx)£5
log (1)< log z (3 +4/2 (cos x —sinx)) < log 5.
0<f(x)<2

4. Two squares are chosen at random on a chessboard (see figure). The probability that they have a side in

common is

T IRl drs (R # <) R a1 9 Igesd g T € | S9d! Ud Yol SHITS B @l Ui © ¢
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——> 64 squares

o1 .l o1 o2
Ok ?) 74 3 7 OF
Question ID : 86435121596
Option 1 ID : 86435171388
Option 2 1D : 86435171385
Option 31D : 86435171387
Option4 1D : 86435171386
Ans.  Official Answer NTA (2)
Sol.  Total no. of ways of choosing two squares

=64,

=64,

=32 x 63.

No. of ways of choosing two squares s.t. they have a side in common is

=2 x(7x8)

=112

Required prob. = =

equired prob. = 257" > = ¢

[ 28, 1
5. LetS =1.(n-1)+2(n-2)+3.(n-3)+...+(n-1).1,n > 4. The sum Z(F_m] is equal to:

n=4

A S =1.(n—1)+2(n-2)+3.(n-3)+..+(n—-1).1,n> 45 a 2{28'“ — ] W &
n =\ n! (n—2)!
e e—2 e—1 e
(15 ) — 3 “) ¢
Question ID : 86435121585
Option 1 ID : 86435171341

Option 2 ID : 86435171344
Option 31D : 86435171343

Option 4 ID : 86435171342
Ans.  Official Answer NTA (3)
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Sol.

S = ir. (n—r)

r=1

I
~
=
o]
|
—

&}
~

n(n-1) (n-1)n(2n-1)

STy 6
_ n(n-1)(n+1)
6

(= N
If n is the number of solutions of the equation 2cosx (4 sin (Z + Xj sin (Z - Xj - 1] =1 , X € [O, TE] and Sis

the sum of all these solutions, then the ordered pair (n, S) is:
(T (T
e FHiehRor 2COSX(4SIH(Z+XJSH(Z—Xj—lj =1, x€[0,n] & il & T n R T S 3T T wAl

HT ANTH 2, T9 HAd I (n, S) B
(1) (2, 87/9)

) (3, 51/3)

(3) (3, 131/9)

4) (2, 21/3)
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Question ID : 86435121598
Option 11D : 86435171396
Option 21D : 86435171395
Option 31D : 86435171394

Option4 1D : 86435171393
Ans.  Official Answer NTA (3)

So. = 2cosx (4(sm ——sin xj lj

:>2cosx(4 ——sm X J 1

=>2cosx (2—-4sin’x-1)=1
=>2cosx(2—-4(1-cos’x)=1

—>2cosx(4cos?x-3=1

(4cos’x—3cosx)= =

2
3x= 1 1
COSIX= " (1)
There solutions forx € [0, 7]
_ T gy
*T979 9
Sum of all there solutions
_ 3
9
13n
(n,S)= (3’Tj Ans.
g f (x) dx
7. Let/: R— R bea continuous function. Then 11_r>n 22 o  isequalto:
4 X -
16
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% [ £(x)dx

AT f: R — R U& 6dd %o & | a9 hffzz—nzw%‘

A

16

1) 27 (\2)
(2) 412)
(3) 22)
Hf2)

Question ID : 86435121587
Option 11D : 86435171352
Option 21D : 86435171351
Option 31D : 86435171350

Option4 1D : 86435171349
Ans.  Official Answer NTA (3)

SCC2 X

Sol. T 7I2

L'Hospital Rule

n
~f(sec® x).2sec’ X.tan x

=lim
Xl 2x

g.f(2).2>< 2x1

2><E
4
=2f(2)

1
8. If y=y(x) is the solution curve of the differential equation x*dy + (Y - ;j dx =0;x>0,and y(1)=1, then

1
Y( 2) is equal to:

2 1 l
e y = y(x) Sfadel FHBROT X dy+(y—;}dx=0;X>0;mg?,[a;ﬁ%»mJT y(1)=1% @@ y(}jg‘—\"—s‘—\’%
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3 1

M5/
1
Q) 3+$

(3)3—ec

(4)3+e
Question ID : 86435121590
Option 1 ID : 86435171363
Option 2 ID : 86435171364
Option 31D : 86435171362

Option4 1D : 86435171361
Ans.  Official Answer NTA (3)

Sol. x’dy= (l - yj dx
X

_dy_1_1
dx x’ xzy
y 1 1
> = t+—y=—
dx xzy x°
f%dx 1
LF. —ex o x
Hence,
1 _l 1
ye *=]e —dx+ce

ye * =[e'(—=t)dt+c

1
ye x =—Je'dt+c
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X
y()=1 I=1+1+ce
1
c=——
e
1
y:l+1—— ex
X e
1 1,
—|=241—-—e" = 3-e
y(zj ¢
1 ..
Let) = [—X"dx, v n>mandn,m e N. Consid ix A= T
et “’m_;[xm—l X, v n>mandn, m € N. Consider a matrix —[aij]3X3W ere 4;; 0, P>

Then |adj A7 is:

d % _ o J6+i,3_Ji+3,3’iSj
X% | UP Mg A=[a,], ;ST&T & 0. P>

X]’l
x™ -1

AT n,m € N,n>m & fov Jon=

S a0 [ —

2, & foaR #IY | 99 |adj A a_TR &
(1) (105) x 23 (2) (15)2 x 2% (3) (15)? x 2% (4) (105) x 23

Question ID : 86435121583
Option 11D : 86435171333
Option 21D : 86435171336
Option 31D : 86435171335

Option4 1D : 86435171334

Official Answer NTA (2)

Xn
x™—1

J =

n,m

dx, Vn>m

S o =

a;=Jeis—Jias
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~ 1 [lj4+1 ~ 1
4+i 2 (4+1)2*

1 1 1
52° 52° 52
1 1
A=|0
6.2° 6.2°
0 0 17
i 7.27 |
1
Al=——
| | 210'218
1
Adj A | =
| Adj | AP
=(210)*.2°°
=(105)*.2°*

13 1
10. Consider the parabola with vertex (5 ) ZJ and the directrix y = 5 Let P be the point where the parabola

1
meets the linex = — 5 If the normal to the parabola at P intersects the parabola again at the point Q, then
(PQ)?is equal to:

13
Wwwzﬁrsﬂﬁ(?zja&m% y=%%‘|waﬁ§%‘mﬁW,%@Tx=—% A fiyerar
2| Al P g R Raera &1 31ferd wRaed &7 iR 9 Q g &R ®edr ®, @9 (PQ)2aRIeR &

125 15 25 75

(1)~ @ (35 OF
Question ID : 86435121591
Option 1 ID : 86435171365

Option 21D : 86435171368
Option 31D : 86435171366
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Option4 1D : 86435171367
Ans.  Official Answer NTA (1)

\\4/( )

Sol.

Equation of the parabola :

(3] -3

: p_(_ 17
Coordinates of 2

Fornormal atP:

2 (x - lj = gy
2) dx
.. Slope of tangent (M,) at P =2

Slope of Normal at P = %

Equation of normal at P :

YT,
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11.

=>4y-7=2x+1
=2x-4y+8=0

Xx—-2y+4=0 ... (2)
for Q

2
roea) oy
L (4y-9)° _4y-3
4 4

=16y> —72y+81=4y-3
=16y’ —76y+84=0
=4y’ —19y+21=0
=4y’ -12y-Ty+21=0
= 4y(y=3)-7(y-3)=0

(4y=")(y-3)=0

7
=— 3
y 1 or
for Q y=3
SX=2
Q=(2.3)
1Y 7Y
PQ=,/|2+—=| +|3——
x>+
_[5.s
4 16
25
PQ=,—
Q 16
125
PQ’=—"—
Q 16

The number of pairs (a, b) of real numbers, such that whenever a is a root of the equation x> + ax + b=0, o’

—2isalso aroot of this equation, is :

STE—STd oL FHIARUT X2+ ax +b =0, BT T ol &, o —2 A1 37 FHIHIOT & U 4 7 | 39 oy ardfdad
ATt & gl (a, b) B HET ©
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()4
Question ID : 86435121581
Option 11D : 86435171326
Option 21D : 86435171327
Option 31D : 86435171325

Option 4 1D : 86435171328
Ans.

o
Sol. x“raerb=0<B

(2)6 (3)2 4)8

Official Answer NTA (2)

Either a=f or a # 3

Case:1If a=p
So g=a*-2

= o -a-2=0
a=-12

when o = —1
—a=(-1-1)
b= D

When o =2

then [(a,b) = (-4,4)]

Case: 1l If o=/

na=—4
~b=4

(1) g=qg*-2 and g=p-2
(@, B)=(2-1) or(-1,2)

a=—(a+p)=-1
b=af=-2

(a,b) = (-1,-2)|

Qa=p-2_ (@ and g=a’-2 ()

(-
a-p=p-a

=S (a-pl+a+p)=0

cazf

a+pf=-1 (1)
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12.

(D) + (II)

a+pf=a’+pF -4

=S a+f=(a+p) -20p-4
= 1=1-2a8—4

2af=-2

af=-1_____(IV)
a=—(a+p)=1

b=af =-1

(a,b)=(1,-1)
B)a=a*-2=p>-2 and a=p
a—-a-2=0 .a=2 o g=-1

when ¢ =2 f=42 - p=-2 (f =2 rejected)
a=—(a+p)=0

b=af=-4

|(a,b) = (0,—4)|

when g =—1 p==x1 - p=1 (f=-1 rejected)

a=—(a+pB) =0, b=af=-1 |(a,b)=(0,-1)

@4) f=a’-2=4-2 and a = f
Note that same as the condition discussed in 3
Therefore following 6 pairs of (a, b) :

2,1),(-4,4), (-1,2),(1,-1),(0,-4), (0,-1)
cos!(cos(=5)) + sin"!(sin(6)) —tan'(tan(12)) is equal to:
(The inverse trigonometric functions take the principal values)
cos'(cos(=5)) + sin"'(sin(6)) — tan!(tan(12)) SRR &
(wfier Fafidg Hee g 9149 od 2 )

(H3n+1 (2)4n—11 3)4n-9

Question ID : 86435121599
Option 11D : 86435171398
Option 21D : 86435171400
Option 31D : 86435171397

Option4 1D : 86435171399

Ans.
Sol.

Official Answer NTA (2)

cos”' (cos(=5))+sin ' (sin 6) —tan~' (tan12)

4)3n— 11
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=co0s”'(cos5) +sin~'(sin 6) —tan "' (tan 12)
— (2m—=5)+6-2n—(12—4n)
=2n-5+6-2n—-12+4n

—4n-11

13. The distance of line 3y —2z— 1 =0 =3x —z + 4 from the point (2,—1, 6) is :
@ 3y-2z-1=0=3x-z+4H I (2,-1,6) A 2 :
(1) V26 2) 42 (3) 245 4 26

Question ID : 86435121594
Option 11D : 86435171379
Option 21D : 86435171377
Option 31D : 86435171380

Option4 1D : 86435171378
Ans.  Official Answer NTA (4)

Sol.  Letdirection ratio of the line :

<a,b,c>
Hence
0.a+3b-2¢c=0
3a+0b-1c=0

Using cross multiplication rule

for point of the line
whenx=0, z=4, y=3

Equation of the line :
x-0 y-3 z-4
Ty Ty e (1)
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General point on the line
P=(t,3+2t,4+3t)

Let given pointbe Q = (2,-1,6)
D.R,of PQ= (2—-t, —4-2t, 2—3t)
PQ |r tothelineL
1(2-t)+2(—4-2t)+3(2-3t)=0
=2-t-8-4t+6-9t=0

= —14t=0
t=0
~P=(0,3,4)

PQ=+2>+4%+2?
=J4+16+4 =24
=26

14.  The function f(x) = x> — 6x>+ ax + b is such that f(2) = f(4) = 0. Consider two statements.
(S1) there exists x , X, € (2,4), x, <x,, such that f'(x,) =— I and f'(x,) = 0.
(S2) there exists x,, X, € (2,4), X, <X,, such that f'is decreasing in (2, X)), increasing in (x,, 4) and 2f'(x,) =
V3 1(x,).
Then
(1) both (S1) and (S2) are true
(2) (S1)is true and (S2) is false
(3) both (S1) and (S2) are false
(4) (S1)is false and (S2) is true
Had f(x)=x}—6x>+ax +b WA g & f(2)=f(4) =07 | T HIE W &a+ AR
(S1) x,, X, € (2,4),x, <x,®T 3R 57 IR & b f(x,)=— 170 f(x,)=07% |
(S2) X, x, € (2,4), x, <X, 3T 5 YBR & b (2,x,) ¥ /TR &, (x,, 4) q fAT & qorr 20(x,) =

J31(x) 2

GE

(1) (S1) e (S2) <=1 e & (2) (S1) I & T (S2) 39T
(3) (S1) T (S2) ST 3T & (4) (S1) 39 g qAT(S2) 9T

Question ID : 86435121586
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Option 1 ID : 86435171348
Option 21D : 86435171345
Option 31D : 86435171347

Option4 1D : 86435171346
Ans.  Official Answer NTA (1)

Sol. f(x)=x’-6x*tax+Db

f(2)=0

2a+b=16 )
f(4)=0

4a+b=32 @
(1) — (I) a=28

b=0
S f(x) =% —-6x7 +8x = x(x-2)(x—4)
f'(x)=3x>-12+8

2
f(x)=0 -, x=2i—3 =(a, )

L
Cd

/

Slope at f'(x,)=3x; —12x, +8=-1
3[x —4x,+3]=0

x,=lorx =3
3€(2,4) x,€(2,4) st.f'(x)=-1

2
There exists x, =3, x,= 2 +$ € (2,4),x,<x,, such that f(x ) =— 1 and f(x,) =0.
= S,is true.

-+ f(x) is decreasing in (2, x,) and increasing in (x , 4)
f'(x,)=0

2
X4:2+$
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15.

26 '(x;) =3f(x,)

= 2[3x2 —12x, +8] = ﬁ(u%} (%] [%—2]

= 2(3x; —12x, +8) = 2(%— ]

3X§—12x3+8:—§

9x; —36x,+32=0
9x; —24x, —12x,+32=0
(3x,-4)(3x,-8)=0

X; == or X;=-
3 3
3 3

since 2 <X, <X, X :§
3

. 8 2 . .y . ..
There exists X, = 3 X, = 2+—= €(2,4),x,<x,,such that fis decreasing in (2, x ), increasing in (x,, 4) and

3
2f(x,) = /3 f(x,).
S, is true.
LetP,P,.....,P  be 15 points on a circle. The number of distinct triangles formed by points P, PP, such that

1+j+k=#15,is:

AP, P, ..., P TH g0 W 15 fag 2| fargan P, P, P Roah forg i+j+k= 158, & 99 aref faret gt
@ A& B
(1) 12 (2) 455 (3)419 (4) 443

Question ID : 86435121584
Option 11D : 86435171337
Option 21D : 86435171339
Option 31D : 86435171340

Option4 1D : 86435171338

Ans.

Sol.

Official Answer NTA (4)

itj+k =15

No. of natural solutions = "C, =91

No. of natural solutions of type (i=j=Xk)
=1
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16.

No. of natural solution of type (i = j# k)

=3, x6=18 2i+k=15
o k=15-2i
possible values of
1=1{1,2,3,4,6,7}
No. of natural solutions of type (i # j # k)
=91 —(1+18)
=72
-+ Here, (1, 2, 3), (2, 1, 3)..... are considered same

-. No. of selection p, P, andp st.i+j+k=15

72

—=12
13

is given by =

. Theno. of distinct triangles formed by points s.t. i+ j+k # 15 isequal to
=15, -12

_15><14><13_
6

=455 -12

=443

12

X2 2
Let O be the acute angle between the tangents to the ellipse Ky + yT =1 and the circle x> + y?=3 at their point

of'intersection in the first quadrant. Then tan0 is equal to:

2 2

LIBIEECR] %erT:lH@ﬂajrx2+y2=3zﬁqwagahﬁq%%mﬁgwwﬁ%@mﬁzﬁéﬁqaaﬁw

0 2, d9 tand RTR 2 :

4 5 2
(1)2 @3 G55 Oy

Question ID : 86435121597
Option 1 ID : 86435171389
Option 2 ID : 86435171392
Option 31D : 86435171390

Option4 1D : 86435171391
Ans.

Official Answer NTA (4)
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Sol.

XZ y2
E:—+=—=1 I
9 1 —®
C:x*+y’ =3 _ (D
For points of intersection,
2
X i3-x2=1
9
2
o 8x
9
x:ié
2
3
-+
Y 2

point of intersection in the 1st quadrant

(3 3)
“272)

For slope of tangent to E :

2 3 NE)

= —x—4+2x—m, =0
9 2 2

> 2=—V3m,

-1
mlz 3\/5

For slope of tangent to C :

dy
dx

=0

3

:2><§+2><—m220
2 2

2x+2y

=3+3m, =0
sm, =—/3

m, —m
tan @ = |———2%

1+ mm,
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-1
:m+ 3
1+l
3
18 3] 2
AT

17.  Letthe acute angle bisector of the two planes x —2y—2z+ 1 =0 and 2x —3y— 6z + 1 = 0 be the plane P. Then

which of'the following points lies on P?
HET &1 §9dall X — 2y —2z+ 1 =0T 2x —3y— 62+ 1 =0 A DIV BT 9SS GHd P2 | T9 g4
A B fag PR Rerd &7

1
0 (—2,0,—5j (2) (0,2, -4) 3) (3’1"%) ), 0,-2)

Question ID : 86435121593
Option 11D : 86435171376
Option 21D : 86435171374
Option 31D : 86435171375

Option4 1D : 86435171373

Ans.  Official Answer NTA (1)

Sol. P :x-2y-2z+1=0
P,:2x-3y-6z+1=0

Equation of angle bisectors

Xx—2y+2z+1 4 2x —3y+6z+1
3 7
sinceaa, +bb +cc, >0
.. Negative sign will give acute angle bisector
= T7x-14y-14z+7=-6x+9y+18z-3

13x-23y-32z+10=0

1
(_25 0’ - Ej SatiSfy it.

18. Consider the system of linear equations
—x+ty+2z=0
3x—ay+5z=1
2x —2y—az="7
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Let S, be the set ofall a € R for which the system in inconsistent and S, be the set of all a € R for which the

system has infinitely many solutions. If n(S, ) and n(S,) denote the number of elements in S, and S, respectively,

then
=1 X IR 1 AR BT

—x+ty+2z=0

3x—ay+5z=1
2x —2y—az="7

9T a € R& 1 A1, R37eb forq I 1 Srivrel 8, &1 wHzed S| & a1 a € R & 1 77, S forg
39 (B @ od gl €, @ WYeer S, ¥ | Ife S, A1 S, | fagdl B WA HH: n(S,) FAn(S,) €, 9

(Dn(S)=1,n(S)=0 (2)n(S)=2,n(S))=2

(3)n(S,)=2,n(S,)=0 #)n(S))=0,n(S,) =2
Question ID : 86435121582
Option 1 ID : 86435171329
Option 2 ID : 86435171331
Option 3 ID : 86435171332

Option4 1D : 86435171330
Ans.  Official Answer NTA (3)

-1 1
Sol. D= -a 5
2 -2 -a

=—(a®+10)—1 (-3a—10) +2 (-6 + 2a)
=—a’+7a-12
D=—(a-3)(a-3)

0o 1 2
D, = —a S5|=15a+31
7 -2 -a
-1 0
D,=13 1 S5|=a+73
7 -a
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19.

-1 1 0
D,=[3 -a 1|=7a-21
2 2 7

For inconsistent D = 0 and atleast one of D, D, or D, is non-zero.
D=0 ..a=3,4

and for these value 0, =0

mn(S)=2

For infinitely many solutions,

D=0andD,=D,=D,=0.

Not possible in this case

'.'n(Sz):O

The area, enclosed by the curves y=sinx + cosx and y = |cosx — sinx| and the lines x =0, X =

: . _ T
Tehl y = sinx + cosx Td y = [cosx — sinx| TAT ¥@meif x =0, £=- | R &5 BT &% d © ¢

(1) 242(V2 +1) @) 2(v2 +1)
(3) 242(v2-1) @ 4(v2-1)

Question ID : 86435121589
Option 11D : 86435171360
Option 21D : 86435171359
Option 31D : 86435171358

Option4 1D : 86435171357

Ans.

Sol.

Official Answer NTA (3)
y =Ssin X +cos X

y =|cosX — sinx|
AN .
For X € (0,5] ,(sIn X + cos X) >| cos X —sin x

Required Area

(sinx +cos x—| cos x —sin x |)dx

SR e R

n .
oo
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IN

i ;
= I (2sin x)dx +J. (2cos x)dx
0 z

4

=—2+2+42-2
=4-22
=2(2-2)
=2J2(2-1)

20. The function f(x), that satisfies the condition f(x) = x +

B f(x), ST f(x) = X+

(1)x +(n—2)sinx

3) x+§(n—2)sinx

Question ID : 86435121588
Option 1 ID : 86435171355
Option 21D : 86435171353
Option 31D : 86435171356

Option4 1D : 86435171354
Ans.  Official Answer NTA (1)

) [—cosx]g} 2[[sinx],2,

ek

St a

sinx.cos yf (y)dy,is:

ot

sinx.cos yf (y)dy &I Hg< &Ram g, © -

(2) X +gsinx

(4)x +(n+2)sinx
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Sol.

B
f(x)=x+ I sinx.cosy f(y)dy
0
3
f(x)=x+sin xJ. cosy f(y)dy
0

Let A =|cosy.f(y)dy )

O'—.N\N

S f(x)=x+Asinx (II)
using (I) & (IT)

A =|cosy(y+Asiny)dy

ot— oy

z
2

ycos ydy + %j sin 2ydy

0

A=

O 0 |y

A =[ysiny+cos y]g/2 +%[

—cos ZyT2
2

V4 A
:>A=[§_4}+z{-u-u+q

— AN NP
2 2

A=n-2

o f(x)=x+(n—-2)sinx

SECTION -B

If for the complex numbers z satisfying [z— 2 —2i| < 1, the maximum value of |3iz + 6| is attained at a + ib, then
a+bisequal to
A [z —2 21| < 1 BT T B aTell A8 G131 2 B 1Y |3iz + 6| BT Sz A9 a + ib IR U< Bl B,

dda+bd RN B |
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Question ID : 86435121600

Ans.

Sol.

Official Answer NTA (5)

Im A

2i

Al B C
2 3 " Re

|z—2-7zi|<1
=lz-(2-21) L1
It represents circuler region including circumference whose centre is (2, 2) and radius is 1.

3iz+ 6= (3i)(z—2i)|
=3|z-2i

For maximum value of | 3iz + 6 |, the value | z — 2i | should be maximum and it is maximum,

when z lies at C.

7 =

a=3,b=2

a—+

3+2i

b=5

Ifthe sum of the coefficients in the expansion of (x +y)" is 4096, then the greatest coefficient in the expansion

1S .

I (x +y)" & YAR H ONdT B IRTh 4096 ©, T9 AR H Hg<H [ONd 2

Question ID : 86435121605

Ans.

Sol.

Official Answer NTA (924)

for sum of coefficients

put x=y=1

(1+)" = 4096
= 2" = 4096

= 2" =2"

n=12

Greatest coefficient = coefficient of middle term

=uC,
=924.
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3. Let X be arandom variable with distribution.
X =2 |=1] 3 4 6
1 1
Bt=xil = | a | |2 | B
J 3 )

Ifthe mean of X is 2.3 and variance of X is 6%, then 100 6?is equal to :

T U A1gesd] @R X &l §e 77 8

X i |l | 3

P(X=1x) a

U= e

1
3

Ut | e

gfe X &1 qreg 2.3 2 97 X BT IR 628, a9 100 o? 96N &
Question ID : 86435121607
Ans.  Official Answer NTA (781)

Sol. ZXZP =1
:>l+a+l+l+b:1
5 3 5

:>a+b=1—(g+lj
5 3

:>a+b=1—E
15

L=2XpX;
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:>2.3=_—2—a+1+%+6b

a—6b:1+g—§

5 10

~10+4-23
10

-9
—6b=—
a o Q)

a—6b

Solving the equatino (1) and (2)
1 1

a=—,
10 6

using the formula 6* = S p,x’ — (;)2

:lx4+i.(1)+lx9+lx16+lx36
5 10 3 5 6

~(2.3)?

4 1 16 (23Y
=—+—+9+——| —
510 5 10

o op3pl 267

10 100 100
10062 = 781

4. Let3=2i— 3 +2k and b=1i+ 23’ —k . Letavector y be in the plane containing 3 and . If  is perpen-

dicular to the vector 3i + 2j—k and its projection on 3 is 19 units, then |26|2 is equal to

AT G =21—j+2k @M b=1+2j—k &AM g T { Pl QT dTel TG H U AT {5 & | A afaw
3i+2]j—k @ AT € qAT 5 W SHBI Y& 19§651€%‘,a—sr|26|2w%‘ |
Question ID : 86435121608

Ans.  Official Answer NTA (1494)

i j k
Sol axb=[2 -1 2
1 2 -1
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5><B=—3§+43+512

. v bein the plane containing ; and { and it is perpendicular to ¢ = (3{ + 2} - f()

- v=Acx(axb))

v=2A((c.b)a—(c.a)b)

v =2A(8a—2b)

v=A(141-12j+18k)

Given,

v.a=19

(2i—j+2k)
3

A(14i—12]+18k). 19

:”L(28+132+36):

19

kx7—6:19
3

a2
4

V=

AW

2v =3(7i - 6j+9Kk)

. 2
|2V|2=(\/212+182+272) ~1494

(145—12}+18k):%(71—6j+912)

X 1
Let f{x) =x°+2x*+ x*+2x + 3, x € R. Then the natural number n for which lim / =

x—1 X_l

T AX) = X0+ 2x* +x° + 2x +3,x e R& | a9 lim— f(l)_lf(X):44 @ fo ogfod W@y

Question ID : 86435121601

Ans.

Sol.

Official Answer NTA (7)

f(x)=x°+2x*+x’ +2x+3,x eR
f(1)=9

lim 9x" —f(x)
x—1 x—1

=44

X —
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Since limit on the left hand side is of the form (%) .

Applying L’Hospital Rule

Inx"" —f(x)

= lim =44

x—1
=-f'(1)=44 ... (1)
(x) =67 +8x° +3x7 +2
f'1)=19
=% -19=44
9n =63
n=7.

Let the points of intersections of the lines x —y+1=0,x—2y+3 =0 and 2x — Sy + 11 = 0 are the mid points

of'the sides of a triangle ABC. Then the area of the triangle ABC is .

AT @RI X —y+1=0,x -2y +3=07d2M2x - Sy + 11 =0 & yfdess a5 va Brys ABC @1 yoreil &

727 fag €1 99 st ABC &7 89%d © |

Question ID : 86435121602

Ans.

Sol.

Official Answer NTA (6)
R
L:x-y+1=0 L,:2x-5y+11=0
P/ \Q

L,:x2y+3=0

P=(12) , Q=(7,5 , R=(23)
-+ Since P, Q, R are the mid—points of the sides of the AABC . Hence
Area ofthe AABC =4 x (area of APQR )

2 1
51
3 1

Il
N

N | —
o 9 -
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=2 [1I(5-3)-2(7-2)+1(21-10)|
=2[2-10+1]
=6.
A man starts walking from the point P(—3, 4), touches the x-axis at R, and then turns to reach at the point Q(O0,

2). The man is walking at a constant speed. If the man reaches the point Q in the minimum time, then 50((PR)?
+(RQ)) is equal to

T i favg P(-3,4) A I Y& HRAT &, TAT x-3187 DI R IR el & iR 79 gsax g Q(0, 2) WR ugd
I 7 | afed ReR =ret 9 9 @7 7 | If aafed <gaaq w93 9 Q fag W ug=rar & @9 50((PR)? + (RQ)?)

R & |

Question ID : 86435121604

Ans.

Sol.

Official Answer NTA (1250)

4Q(0,2)

4Q(0,-2)

Since man is walking at constant speed and the man reaches the point Q in the minimum time hence
the distance (PR + RQ) is minimum.

-~ forPR+RQ)min , P,R, Q’are collinear

where Q’ is the image of Q.

Q= (0,-2)

RQ=RQ’

6
Equation of PQ* y—4 = _—3(x +3)

y—4=-2x-6
2x+y+2=0
for R, y=0, x=-1
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R =(-1,0)
PR> =2 +4% =20
RQ*=1+2>=5
50[(PR)* +(RQ)*]=50[20 + 5] =1250

2
8. Let f(x) be a polynomial of degree 3 such that f(k) = X fork=2, 3,4, 5. Then the value of 52 — 10 f{10)

is equal to

m:n3%%@5agq—c:ﬂx)svw%ﬁskzzﬁ,aszﬁmf(k):—%%‘la—ef52—10f(10)fmm:[

® WR B |
Question ID : 86435121603

Ans.  Official Answer NTA (26)

Sol. f(k)= —% for k=2,3,4,5
= kf(k)+2=0
Consider the polynomial
h(x) =xf(x)+2
“» f(x) be polynomial of degree 3
“> h(x) is polynomial of degree 4 r.t.
h(2)=h(3)=h(4)=h(5)=0
wxf(x)+2=a(x-2)(x-3)(x-4)(x-5) ... (1)
Putx=10
= 10f(10)+2=9x8x7x6x%x5
10£(10)+2 =1680a
52-10f(10) =52-1680a+2

=54-1680a  .eeee... 2)

Putx=0in (1)
2=120a

1

60

52— 10£(10) = 54— 28 x
60

a

=54-28
=26.
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0. All the arrangements, with or without meaning, of the word FARMER are written excluding any word that has
two R appearing together. The arrangements are listed serially in the alphabetic order as in the English dictio-
nary. Then the serial number of the word FARMER in this list is
FARMER ¥1&g & &1 fa=m4l (arrangements), 3ol A7 31efgH, f9H &1 R U A1 81 8, B forRam Siram

21 Y =l a1 3ol readIeT ®1 dRE Yewbfed %A H o SITdT 2 | a9 ¥ FARMER &1 %Hid &
|
Question ID : 86435121609
Ans.  Official Answer NTA (77)

Sol. A,E,FEM,R,R

A =E—E=60—24:36
E_____ =§—|ﬁ:60—24=36
EAE___—E—Qzl
EAM___=§—|2=1

77

10. Let [t] denote the greatest integer < t. The number of points where the function

]_[XH]’X e(—2,2) is not continuous is )

f(x)= [X]‘Xz —1‘+ sin L[L

X]+3

AT [t] e quiies <t 7 | STl He f(x):[x]‘xz_1‘+Sin[[xf+3J_[X+l]’xE(_z’z) Had T8l T, W
fogelil @1 d=m e |
Question ID : 86435121606

Ans.  Official Answer NTA (2)
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2 ) T
f(x):[x](‘x —1‘—1)+sm[[x]+3j—l
—(_ 2 1y o L B T
£(x) = (-2)((x* -1 1)+sm(1j 1 (=2,-1]
= (=1)(=x> +1-1)+sin (gj—h (~1,0)
:0+sin§—1 : (0,1)

= (D((x —1)—1)+sin§—l; (1,2)

—2(x*-2)-1 (-2,-1]
x* (-1,0)
£(X)| sin g -1 [0,1)
2 . T
_(x 3)+sin 2 [1,2)

discont. atx =0, 1.
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