(OBANKERS

JEE Main 2023 (2nd Attempt)

(Shift - 02 Mathematics Paper) 13.04.2023
SECTION-A 1\°
1. If the system of equations Sol. [ZX3 __2j
_ 3X
2X+y—-z=5
2X -5y +Az=pn
X+2y-52=7 5 s —1) _s (27" 5o
has infinitely many solutions, then (A + w)* + (A — p)? Tra="C, (2X) &?j s (=3)" ()
is equal to
(1) 916 5 15-5r=5
(2) 912 =2
(3) 920
(4) 904 AN
Official Ans. By NTA (1) =10 5 )
Allen Ans. (1)
. ... 80
Sol. So, coefficient is ry
2 1 -1 3. The plane, passing through the points (0, -1, 2) and
2 -5 4|=0 (-1, 2, 1) and parallel to the line passing through (5,
1 2 5 1,-7)and (1, -1, -1), also passes through the point.
2(25-21)—(-10-2)—(4+5)=0 (1)1, -2,1)
50-4A+10+1-9=0 (2) (0, 5,-2)
51=3A = A=17 (3) (-2, 5,0)
213 42,01
1 2 7 Official Ans. By NTA (3)
— 2(-35-2p) - (14—p)+5(4+5)=0 Allen Ans. (3)
—70—4p—14+pu+45=0
~3p=39 Sol. Points (0, -1, 2) and (-1, 2, 1) parallel to the line
—u=13 of (5,1,-7)and (1,-1,-1)
(A4 w2+ (= p? =202+ p?)
=2 (172 +13%) =916 Y
2. The coefficient of x* in the expansion of Normal J
= —6
1Y . Vector
(205 13 -1
(1)8 =161 +10 | +14K
(29
16x + 10y + 14z =d
@2 SN
9 Point (0, -1, 2)
26
(4)? 0-10+28=d =>d=18
Official Ans. By NTA (3) 8x + 5y + 7z = 9 is equation of plane.
Allen Ans. (3)
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o, be the roots of the equation

x> —\2x+2=0. Then o + B is equal to

(1) - 64+/2
2)-128 \2

(3)—64

(4)— 128

Official Ans. By NTA (4)
Allen Ans. (4)

Sol. X2 —/2x+2=0

L2+ [2-8

_J2+46i

2

fF%"«f Tep-yae®
il4r IZJ
a¥*=2"e 3 :128{e 3 }

—i2x
Vi =128[e 3 }

o +ﬁ14_128(2)cos(2§j_—128

Let a1, a2, a3, .... be a G.P. of increasing positive

numbers. Let the sum of its 6" and 8"" terms be 2 and
i 1
the product of its 3 and 5% terms be 9" Then 6 (a2 +

az) (as + as) is equal to

@) 22

(2)2

(3) 33

(4)3

Official Ans. By NTA (4)
Allen Ans. (4)

Sol.
art+ar’'=2

N (ardy = L
(ar?) (ar?) 9

a2r6:1
9
Now, r>0

arr(1+r)=2

Now, ar® = 1 or — 1 (rejected)
3 3

r2=2

=2

gz L
672

Now, 6 (az + a4) (as + as)
6 (ar + ard) (ar® + ar)
6 a%r* (1 +r?)

(koo

Let (a, B) be the centroid of the triangle formed by the
lines 156x —y =82, 6x —5y = —4 and 9x + 4y = 17. Then
o+ 2B and 2o — B are the roots
of the equation
(1) x2-7x+12=0
(2)x*—-13x+42=0
(3)x*—14x+48=0
(4)x*-10x+25=0
Official Ans. By NTA (2)
Allen Ans. (2)
Sol. upon solving we get coordinates as (6, 8), (1, 2)
and (5, -7)
So centroid : (o, B) is
_6+1+5

—4
3
8+2-7
p= 3
a+2B=6

20-B=7
Ans. x> —13x+42=0

=1
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7. Let |d]=2, ‘5‘=3and the angle between the vectors

d and bbe %. Then ‘(§+25)x(2§—35)2 is

equal to

(1) 482

(2) 441

(3) 841

(4) 882

Official Ans. By NTA (4)
Allen Ans. (4)

Sol. |d|=2,|b|=3
\(a+ 2b) x (25—36)\2

‘—35 x b+ 4b x 5‘2

|3 b - 4 x B[]

‘—75 X B‘z

(el

49><4><9><%=882

8. Let N be the foot of perpendicular from the point P
(1, =2, 3) on the line passing through the points (4, 5, 8)
and (1, -7, 5). Then the distance of N from the plane
2Xx—-2y+z+5=0is
(1) 6
29
3)7
(4)8
Official Ans. By NTA (3)

Allen Ans. (3)

Sol.

P(la 727 3)

N 4,5,8) (1,-7,5)
Equation of line

x-4 y-5 z-8
4-1 5-(-7) 8-5

x-4 y-5 z-8
3 12 3

Let point N(3A + 4, 12A + 5,31+ 8)
PN=(GA+4-1)i+(12h+5-(=2))j + GL+8-3)k
PN=(r+3)i+(121+7)j+(3r+5)k

And parallel vector to line (say a = 3i+ 123 +3k )

Now, PN-a=0

BGA+3)3+(12A+ 712+ (BA+5)3=0

_ -108 -2

162 3

1621+ 108 =0= A

So point N is (2, -3, 6)

20 -2(-3)+6+5| _ .

Now distance is = | m |
e —cos (bx) — oxe ™
9. If ™ =17, then 5a% + b? is
1-cos(2x)
equal to
1) 72
(2) 76
(3) 68
(4) 64
Official Ans. By NTA (3)
Allen Ans. (3)

3
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—CX

e™ —cos (bx) - cxe
Sol. lim =17
ek (1-cos 2x) ay?
— X
4x*
On expansion,
2,2 22
L1+ax+a X ]—[1—b X }—Cx(l— X)
. 2 2 2
lim 5 =17
x—=0 2X
,(a? b* c?
lim > =17
x—0 2X
For limit to be exista— —=0
C
a: —
2
a’+b’+c?
and — =17

a’+b’+4a’=17 x4

5a>+b* =68
10. Let the centre of a circle C be (a, B) and its radius r < 8.
Let 3x + 4y = 24 and 3x — 4y = 32 be two tangents and 4x
+ 3y =1 beanormal to C. Then (o — B +r) is equal to
Q7

29
)5
(4)6
Official Ans. By NTA (1)
Allen Ans. (1)
Sol.
4x+3y=1
33X +4y =24
(@B | c Y
A 3x —4y =32

First find point A by solving 4x + 3y = 1 and
3x 4y =32

After solving, point A is (4, —5)
centre (o, B) lieon 4x + 3y =1

a3y 1 -

Now distance from centre to line 3x — 4y — 32 =

0 and 3x + 4y — 24 = 0 are equal.
3a—4[1i;“)—32 ‘3a+4[17;“j—24

2
after solving oo =1 and o = ?

"

For a =1, centre (1, —1) = radius =5

28 —109]
2

For oo = —, centre (—,
3 3

= radius = 49.78 (rejected)
Hence,a=1,=-1,r=5

a—B+r=7
11. All words, with or without meaning, are made using all the
letters of the word MONDAY. These words are written as
in a dictionary with serial numbers. The serial number of
the word MONDAY is
(1) 327
(2) 326
(3) 328
(4) 324
Official Ans. By NTA (1)
Allen Ans. (1)

4
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Sol. First arrange in alphabetical order

13. The statement
(PAG DV PIADV(( PIA(=a))is

i.e. ADMNOY equivalent to
N @ PV
T ' 2 pv(=0a)
D =51 @) (~pvq
(4) pvq
A =4 Official Ans. By NTA (1)
Allen Ans. (1)
=4l
mjp____=a Sol. (pA(=0)v (= P)AQ V(= P)A(- )
N =4 P ) v (P " @V (~9))
P Ca)) vIEP) ™Y
[O]A_ =3
(P" (=) v (~p)
Olp___=3 (~p) v (p " ~0)
(~pv p)*(~p v ~0)
o] IN]A__=2
t™ (~pv~q)
[M] [o] [N] [D] [A] [Y] =1 —
14. The random valuable X follows binomial distribution B
=327 (n, p) for which the difference of the mean and the
( \ variance is 1. If 2P(X = 2) = 3P(X = 1), then n? P(X > 1) is
2
12. The range of f (x):4sin’1L 2X ] is equal to
X“+1 (1) 12
) 15
(1) [0, x] (3) 11
(2) [0, 2n) (4) 16
3) [0, n) Official Ans. By NTA (3)
Allen Ans. (3)
(4) [0, 2n] Sol.np—npg =1
Official Ans. By NTA (2) = np?=1
Allen Ans. (2) 2'Cop?g™? = 3"Cypg™t
= np-p=3q (~gq=1-p)
) -1
Sol. f(x)=4sm1LX2 +1J =p 9
Hencen=4
2,41 1 Px>1)=1-(px=0)+px=1)
X“+1-—
=1- 0,1 4 1 3
x? +1 x2+1:>[ ) =1—[4co(lj +4cl(lj (l)]zﬂ
2 2)\2 16
Range of f(x) = [0, 2x)
5
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1 23 16. Let S={Z eC:7=i(z*+Re (7))} . Then >
15. Letfor A=|a 3 1|, |A] = 2. If |2adj (2adj (2A))] 28
112 is equal to
= 32", then 3n + a is equal to . 7
(1) 10 @ 2
(29 (2) 4
(3) 12 5
(411 ®) >
Official Ans. By NTA (4)
4)3
Allen Ans. (4)
Official Ans. By NTA (2)
123 Allen Ans. (2)
Sol. A=|a 3 1 .
Sol. LetZ=x+iy,xe R,y e R
112 Al=2, o .
X =1y = i(x? — y* + (2xy)i + X)
16-1)-2(o—-1)+3(a-3)=2 X = —2xy (1)
-y =-y2+ X2+ X ...(2)
5-4a+2+3a0-9=2 .
=x=0,y= -3 (from (1))
-a-4=0
Ifx#0,theny=0,1
o =-4
Ify= —l,thenx= l,—i
2 2 2
8|Adj(2Adj(2A))| : :
Z=0+i0,0+i, % - % —% —%
8|Adj(2x2* Adj (A))|
17.  The area of the region
8|Adj(2°AdjA
Ad(AdA) {(x, y):x*< ys‘x2—4‘, yzl} is
8|2°Adj(AdjA)|
3
1) 2(4«5 -1)
25(2°)|Adj(Adj)|
4
2) —(442-1
23.218|A|4 (2) 3( )
4
22, 24 = 2% = (25 = (32)° 3) 5(4«/5 +1)
n=5 (4) §(4J§+1)
4
o=-4 Official Ans. By NTA (2)
Allen Ans. (2)
6
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18.

19.

Sol.

A AN

\/

Required area = zﬁ Jy dy + z N dy} - g [4\/5 _1}
Let for a triangle ABC,

AB = — 20+ j+3K

CB= ol +B] + 7I2

CA= 4i+3] +5k

If & > 0 and the area of the triangle ABC is 5\/6,

then CB.CA is equal to
(1) 60

(2) 120

(3) 108

(4) 54

Official Ans. By NTA (1)
Allen Ans. (1)

Sol. AB+BC+CA =0
a=2,p=4,y-86=3

S[ABxAC| =516
(8—-9)*+ (28 + 12)*+ 100 = 600

=3=5,y=8
Hence CB-CA =60

The line, that is coplanar to the line
x+3 y-1 z-5 is
3 1 5

x+1 -2 7-5
W= =5=

1 2 5

x+1 -2 -5
@ ==1"5=

-1 2 5

x+1 -2 -5
@ == =

-1 2 4

x—1 -2 7-5
@ == =

-1 2 5
Official Ans. By NTA (2)
Allen Ans. (2)

Sol. Condition of co-planarity

X =X a; 4
Yo =¥y b1 bz =0

Z, =72, C G

Where ay, by, ci are direction cosine of 1% line and
a2, by, ¢, are direction cosine of 2™ line.

Now, solving options

Point (-3, 1, 5) & point (-1, 2, 5)

3 1 5
M1 2 5
2 1 0

=-3(5)—(10) + 5(-1 + 4)
= 15-10+15=-10

(2) Point (-1, 2, 5)

-3 1 5
-1 2 5
-2 -1 0

=3(5)-(10)+5(1 +4)
-25+25=0

(3) Point (-1, 2, 5)

-3 1 5
-1 2 4
-2 -1 0

34)-8)+5(1+4)
-12-8+25=5

(4) Point (-1, 2, 5)

-3 1 5
-1 2 5
4 1 O

3 (=5) = (-20)+ 5(-1 — 8)

15+20-45=-10
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T
e 4+ [e*tan® xdx

O =y

20. The value of

Oty |y

e (tan49 X+ tan™ x) dx

(1) 50
(2) 49
(3) 51
(4) 25
Official Ans. By NTA (1)

Allen Ans. (1)

l4
.[ e~ tan*® xdx
0

Sol.

zl4
I:—e_y (tan x)* ]ZM + I e (50) (tanx)® sec’x
0

zl4
= e +0+50 I e *(tan x)* (tan® x +1)
0

21.

SECTION-B
The mean and standard deviation of the marks of
10 students were found to be 50 and 12
respectively. Later, it was observed that two marks
20 and 25 were wrongly read as 45 and 50
respectively. Then the correct variance is

Official Ans. by NTA (269)

Allen Ans. (269)
Sol. X =50

D % =500

> % =500+ 20 +25—45—50 = 450
correct

o? =144

2
2% 50y = 144
10

D Xorreer =(144+(50)% ) x10— (45)* — (50)° +(20)° +(25)°

icorrect —

=22940

Correct variance =

Z:(xicorrect)2 _ inCOTFBCt
10 10

jz

= 2294 — (45)?
714 _ _ —
— ey 50[ [ e (tanx)® + (tan x)‘“’]dx = 2294 - 2025 =269
0 22, LetA={4,-3,-2,0,1,3,4}andR={(a,b) € A
x A :b=|alorb’=a+ 1} be arelation on A. Then
l4
—e "t J e *(tan X)SO dx the minimum number of elements, that must be
Now, — 0 added to the relation R so that it becomes reflexive
J- e~ (tan® x+ tan>" x)dx and symmetric, is
0
Official Ans. by NTA (7)
74 Allen Ans. (7)
50 j e ((tan x)* + (tan x)** ) dx
) 5 Sol. R =[(-4, 4), (-3, 3), (3,-2), (0, 1), (0, 0), (1, 1),
zl4 -
f e *(tan™ x + tan®" x)dx (4, 4), 3, 3)}
0 For reflexive, add = (-2, -2), (-4, —4), (-3, -3)
For symmetric, add = (4, —4), (3, -3), (-2, 3), (1, 0)
8
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L0 25. Let denote th test int <a. Th
23, Let f(x)= Y kx*, x € R If2A2) +£(2) = 1192)° ¢t [o] denote the greatest integer <o Then
= [\/ﬂ + [\/5} + [\/5} Foeet [\/120} is equal to.
+ 1 then n is equal to
Official Ans. by NTA (10) Official Ans. by NTA (825)
Allen Ans. (10) Allen Ans. (825)
10
Sol. f(x) = Zk ik Sol. [ﬁ]+[«/§]+[\/§]+ ....... [\/120]
- = 1+1+1+2+2+242+2+43+3+....... +
fX)=x+2x3+......... +10x1 .
3 =7 times
f(X). x=x2+2x3+......... + 9 x 10+ 10x .
+4+4+ ... +4 =9 times + ....... 10 + 10 +
fX)(L-X)=x+x2+x3+....... +x0_-10x
0 e + 10 =21 times
X(@-x 10x
f(x)= ( > )_ 10
1-x  (1-x => @r+1).r
r=1
X—X"—10x"+10x*  10x* —11x"+x
f (X)= > 5 10 10
(1-x) 1-x) =22 '+ > r
r=1 r=1
Hence 2/(2) + f(2) = 119.2%% + 1 10 x11x 21 10 x 11
=2 X +
6 2
=S50, n=10
=770 + 55
24, Total numbers of 3-digit numbers that are divisible -
=
by 6 and can be formed by using the digits 1, 2, 3,
4, 5 with repetition, is ) 26. For x € (-1, 1], the number of solutions of the
Official Ans. by NTA (16) equation sin'x = 2 tan"' x is equal to
Allen Ans. (16) Official Ans. by NTA (2)
Sol. For number to be divisible by ‘6’ unit digit Allen Ans. (2)
should be even and sum of digit is divisible by 3. Sol.
(2! 11 3)1 (21 31 4)1 (21 51 5)1 (21 21 5)1 (21 2! 2)1
4,1,1), (4,4 1), (4 4, 4), (4, 3,5) w2 2tan X
2,1,3 = 312,132 -
sin X
2,3,4 = 342,432, 234, 324
2,55 = 552
2,2,5 = 252,522 -1 1
2,2,2 = 222
4,1,1 =114
4,4,1 = 414,144 —n/2
4,4,4 = 444
4,3,5 =354,534
Total 16 numbers.
9
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If y =y (x) is the solution of the differential

. dy 4x
equation —+-— y=
" -1

X+ 2
5’

(x*-1)?

x > 1 such

that 32 =2log, (2+43) and y(v2) -

alog, (Vo +B)+B-y,0ByeN, then opy is
equal to .

Official Ans. by NTA (6)

Allen Ans. (6)
Sol.g—y+ ?Xl y = X+25 y Xx>1
X (X - ) (X2 _1)5
4x
— - dx
ILF. = eIX N
I.F. = (x2— 1)2
:>d(y.(x2—1)2)=)‘;Zt_,.(xz—l)2
(x*-1)?
:Id(y.(xz—l)z)z'[Lzldx (1)
(" -2

y (X2 =12 ={/x*-1+2 In(x+,/x2—1)+C
—=C=-3
So (x2—1)2:w/x2—1+2ln(x+1/x2—1)—\/§

=afy=6
The foci of a hyperbola are (£2,0) and its

... 3 :
eccentricity is 3 A tangent, perpendicular to the

line 2x + 3y = 6, is drawn at a point in the first
quadrant on the hyperbola. If the intercepts made
by the tangent on the x- and y-axes are a and b
respectively, then |6a| + |5b| is equal to
Official Ans. by NTA (12)

Allen Ans. (12)

Sol. :—i—g—zzl

ae=2 &e=%:>a=%
alsob2=a2e2a2:>4—%

_2
9

= b?

Slope of tangent =

Do | o

So tangent equation will be

y=mx * \/a’m’ -b?

3X /16 9 20
=>y=—=%x )=
2 94 9

= V= 3—X + i = |Xintercept| = §
2 3 9
_ 4
|y|ntercept| = g
= |6a| + |5b| = 4—8+@=@:12
9 9 9

g n n

Let f = j[z sink‘li [Z (2k -1) sink‘lxj cosx
o \ k=1 k=1

dx, n € N. Then f51 — £ is equal to .

Official Ans. by NTA (41)

Allen Ans. (41)
Sol.

29.

fa(x) = J? (1+sin X +sin? X +sin° X +...+sin"*(x))
(1 + 3sinx + 5sin’x + ... + (2n—1))sin™" x.cosxdx

Multiply & divide by ~/Sin X

J'f((sin x)% +(sin x)g +(sin x)g +(sin x)g +...(sin x)znz_lj

COS X
\sin x

Put (sinx)"? + (sinx)*? + (sinx)*? + ... + (sinx)" " =t

(1 + 3sinx + 5sin’x + ... + (2n — 1)sin™'(x)) dx

1 (1+3sinx+5sin” x+...(2n-1)sin"" x)

cos xdx = dt
2 Jsin x

n
f,=2 jtdt
0

f,=n’

1 — f20 = (21)* — (20)*
=441 - 400
=41
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30. The remainder, when 7' is divided by 17is .

Official Ans. by NTA (12)

Allen Ans. (12)

Sol. 71%3= 7 x 7102

= 7 x (49)5

=7 x (51— 2)%

Remainder :- 7 x (- 2)*

=-7(2°.(16)")

—— 56 (17 - 1)1

Remainder = —-56 x (- 1)?=-56+68=12

11
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