JEE MAIN (session 2) 2023

Paper Analysis

@ @ MOTION
M OTl o N LEARNING APP
PRE-ENGINEERING | PRE-MEDICAL | PRE-FOUNDATION | MYBIZKID i
JEE (Main+Advanced) NEET Olympiads/Boards Learn to Lead
CORPORATE OFFICE

"Motion Education" 394, Rajeev Gandhi Nagar, Kota 324005 (Raj.) Scan Code
Toll Free : 18002121799 | www.motion.ac.in | Mail : info@motion.ac.in for Demo Class



Continuing to keep the pledge
of imparting education for the last 16 Years

49600+ <G555" | s58sy | 17583 "Sr3a”

{Under 50000 Rank) {6th to 10th class)

Most Promising RANKS
Produced by MOTION Faculties

Nation’s Best SELECTION

Percentage (%) Ratio

NEET / AIIMS

AIR-1t0 10
25 Times

AIR-11 to 50
83 Times

AIR-51 to 100

81 Times

JEE MAIN+ADVANCED

AIR-11t0 10

8 Times

AIR-11 to 50
32 Times

AIR-51 to 100
36 Times

Student Qualified
in NEET

(2022)

4837/5356 = 90.31%
(2021)

3276/3411 =93.12%

Student Qualified
in JEE ADVANCED

(2022)

1756/4818 = 36.45%
(2021)

1256/2994 = 41.95%

Student Qualified
in JEE MAIN

(2022)
4818/6653 = 72.41%
(2021)

NITIN VILAY (NV Sir) 2994/4087 = 73.25%

Founder & CEO




JEE MAIN

(Session 2) 2023
SECTION - A
. . . X—-A y-3 z+6
1. Let S be the set of all values of A, for which the shortest distance between the lines = 2 = 1 and
X4 _Y 2704013 Thens > 2| isequal to
3 -4 0 =
(1) 302 (2) 306 (3) 304 (4) 308
Sol. (2
0 4 1
13 -4 0|
. 2n 3 12
Short test distance = ———
i j k
[10 4 1]
3 40
153+ 8\
13- (53O
‘4i +3j—12k‘
~ |153+8x|
13
|153 + 81| = 169
153 + 8 L =169, — 169
- E’ -322
8 8
8 ZX =306
reS
2. Let S be the set of all (A, u) for which the vectors 7&—3+f<, §+2}+uf< and 31—4j+5f<, where A—u=5, are
coplanar, then )" 80(A% + p?)is equal to
[GAHES]
(1) 2130 (2) 2210 (3) 2290 (4) 2370
Sol.  (3)
A -1 1
1 2 pu=0 &A—p=5
3 45

AMLO+4 W)+ (5-3uw) +(-10)=0
(W+5)(@p+10)+5-3u-10=0
nw=-15;A=5/4
n=-31=2
Hence > 80(1%+p’)

(R.m)es

= 80(@ + 13)
16

= 1250 + 1040
=2290
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3. Let the foot of perpendicular of the point P(3, -2, —9) on the plane passing through the points
-1,-2,-3),(9,3,4),(9, -2, 1) be Q(a, B, ). Then the distance of Q from the origin is
(1) V29 (2) V38 (3) V42 (4) \/35
Sol.  (3)
P(3,-2,-9)
[ ] .B
A
«C

Equation of plane through A,B,C.
X+1 y+2 z+3

10 5 7 =0

10 0 4
2x+3y-52-7=0
Foot of I" of P (3, -2, -9) is

x—3=y+2=z+9=_(5—5+45—7)

2 3 -5 4+9+25
x—3_y+2_z+9__1
2 3 -5

Q(11 _51 _4) = (a1 B! 'Y)

0Q =\Ja? + B2+ =42

z2-7+17Z
2-3z+57
(1) 36 (2) 27 (3) 30 (4) 42
Sol.  (3)

Letzl — L-'-ZZ_

2-32+5z
Letz=3+iy
z=3-iy

4, If the set {Re[ j: zeC,Re(z)= 3} is equal to the interval (a,f], then 24 (B—a) is equal to

2iy+(9+y2)
A2 33+ iy)+5(3-1y)

_9+y’+i(2y)
~ 8-8iy

(9+y2)+i(2y)
8(1-iy)

(9+y2)—2y2
8(1+y2)

Re(z;)=
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5. Let x = x(y) be the solution of the differential equation 2(y+2) loge (y+2) dx + (x+4-2loge (y+2)) dy =0,y > —
1 with x(e4 —2) =1. Then x(e9 - 2) is equal to
4 32 10
1) — 2) — 3) — 4)3
M 3 @ (3) 3 @

Sol. (2)
2(y+2) In(y+2)dx + (x +4—-21In(y +2))dy =0
2In (y+2) + (x+4-2In(y + 2)) iﬂ:O
y+2 dx
let, In(y+2) =t
_1 gy _dt
y+2 dx dx
2t+(x+4—2t).1=0
dx

(x+4—2t)ﬂ=—2t

dx
dx _2t-4-x
dt 2t
dx x 2t-4

dt 2t 2t

xt¥2 = j 2t2—;4.t”2.dt

x.t¥2 = I(t“z —tﬂizj.dt
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X =§In(y+2)—4+C.(In(y+2))2

Puty=e*-2,x=1

1=E><4—4+C><1
3 2

X=g><9—4+E><l
3 3 3

1 1 a+l
6. If dx ==log (—],a,fwo,then ot —B* isequal to
'[0 (5+2x—2x2)(1+e(2‘4x)) a (B

1) 19 () -21 (3) 21 (4)0
Sol.  (3)

1
dx
| = e
!(5+ 2x — 2x2)(1+e2%) ®

X—>1-Xx

| :'1[ e2 M dx
0 (5+2x—2x%)(L+e2 )
Add (i) and (ii)

(i)

Jl- dx

1
21 =j
5+ 2X — 2X° 2

4

|—i|n(*/l_1+1J a=+11
VL V10 ) p=vIo

ot — B =121-100 = 21



Sol.

Sol.

Sol.
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The number of common tangents, to the circles x? + y2 — 18x — 15y +131 =0 and x2 + y>—6x — 6y — 7 =0, is

(1) 4 21 (3)3
3

clol2)r - /81+§—131=§
2 4 2

(073 (3,3) rh=5

CC,= ’62+8—1 b
4 2

o, =
1+th ==
2

CiCe=rn+rn
Number of common tangents = 3

(4) 2

Let ABCD be a quadrilateral. If E and F are the mid points of the diagonals AC and BD respectively and

(A—B—B—C)+(E)'—D_C')= KFE , then k is equal to

(1) 4 22 (3)-2
(4)
pLd) c(d)
F(L)
E(e)
Ak B(b)
()

AB-BC+AB-DC =kFE
(6—5)—(6—6)+(a—5)—(6—a)=kﬁ
2(B+a)—2(5—6)=kﬁ
2(2?)—2(26)=kﬁ

4(f—é)=kﬁ
—4FE =KFE
k=—4

20

(4) 4

Let (a + bx +cx2)10 = Zpixi, a,b,c e N. If pp=20and p, = 210, then 2 (a+b+c) is equal to

1) 8 |:(2) 12 (3) 6
)

(a+ bx + cxz)10 = ipixi,
i=0

Coefficient of x* = 20
|
20= 10! a9 pt
91!
a®.b=2
a=2,b=

b=2

(4) 15



10.

Sol.

11.

Sol.

12.

Sol.
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Coefficient of x? = 210

210:1—O!><a9 ><C1+1—0!><a8b2
ol! 812!

210=10.c+45x 4

10c =30

c=3

2@+b=c)=12

Let [X] denote the greatest integer function and f(x) = max { 1 + X + [X], 2 + X, X+2[x]}, 0<x<2 . Letmbe
the number of points in [0,2], where f is not continuous and n be the number of points in (0, 2) , where f is not

differentiable. Then (m+n)2 +2 isequal to

(1) 6 23 3)2 (4 11
2
1+x; xe€[0,1)
Letg(xX)=1+x+[X] =42+X; x€[L2)
5; X=2
X; x €[0,2)
AMX)=x+2[X] =9x+2; xe€[L2)
6; Xx=2
rx) =2 +x
f(x):{erX; x €[0,2)
6; X=2

f(x) is discontinuous onlyatx =2 =m=1
f(x) is differentiable in (0,2) = n=0
(M+n)2+2=3

A bag contains 6 white and 4 black balls. A die is rolled once and the number of ball equal to the number
obtained on the die are drawn from the bag at random. The probability that all the balls drawn are white is

1 9 11 1
1) = 2) =~ 3) == 4) =
@ 5 ) =0 €©) = (4) c
4
6 W
4 R

6 6 6 6 6

C C C
1 I:loCl 10 10 : + 10C4 + 10 : + 10 : jl
6 | c, 02 c, ©c, Bc, g,
_2(126+70+35+15+5+1] 42 _l
6 210 5
. . ) A 10x+6 .

If the domain of the function f(x):loge(4x +11x+6)+sm (4x+3) +cos” =" is (ap], then 36 |a+B| is
equal to
1) 72 (2) 63 (3) 45 (4) 54
3

f(x) = In(4x? + 11x + 6) + sin}(4x + 3)
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_1[10x +6)
+C0S
3
(i) 4x2+11x+6>0
4> +8x +3x+6>0
(@x+3)(x+2)>0
X & (—0,-2) U(—E,ooj
4
(i) 4x +3 € [-1, 1]
X e [-1,-1/2]
(i) 2270 -1
3
S
10" 10
( 3 1} 3 1
Xe| ——,—= o=—PF=—=
4 2 4
o+pB=——
36 |o + B| =45
13. Let the determinant of a square matrix A of order m be m — n, where m and n satisfy 4m + n =22 and 17m +
4n = 93. If det (n adj (adj (MA))) = 32 5°6°, then a + b + ¢ is equal to
(1) 101 (2) 84 (3) 109 (4) 96
Sol. 4
|A|l=m-—n
dm+n=22
17m+4n =93
m=5n=2
|AI=3
|2 adj (adj 5A))| = 2° |5A|*
=25 580 |A|16
=25 5%, 316
=31, 580 6°
a+tb+c=96

14. The mean and standard deviation of 10 observations are 20 and 8 respectively. Later on, it was observed that
one observation was recorded as 50 instead of 40. Then the correct variance is

(1) 14 ) 11 (3) 12 (4) 13
Sol. 4
n=20,0=8
200-50+40
=— =19
Hcorrected 10

21 2 502
=—> X;i =20
° 710 2%
(64+400)10=>"x/
6% corrected = %[(64 +400)10 - 2500 +1600 | -19°
=374-361=13
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15. If (o, B) is the orthocenter of the triangle ABC with vertices A (3, —7), B(-1,2) and C (4, 5), then 9a.— 6 + 60

is equal to
(1) 30 (2) 35 (3) 40 (4) 25
Sol. 4
A(3=_7)
=12
B(—1,2) C(4,5)

L | b

=

Altitude of BC:y + 7 = %5 x-3)

3y+21=-5x+15
5x+3y+6=0

Altitude of AC:y—2 = 1—21 (x+1)
12y —24=—x-1

X+12y =23
—47 121
a:—, B:—
19 57

90— 6B +60=25

16. The number of real roots of the equation x |x|-5|x+2[+6 = 0, is

(1) 5 (2) 6 3)4 (4)3
Sol. 4

X[X|-5x+2|+6=0

C-1:-xe [0,0]

x> -5x—4=0

o 5+25+16 5++/41

2 2

NLENCE
2

C-2:-:-xe[-2,0)

—X?-5x-4=0

x2+5x+4=0

x=-1,-4

x=-1

C-3:xe [, -2)

X2 +5x+16=0

x2-5x-16=0

XZSi«/25+64
2
X=5¢%E
2
5-+/89

2

X =
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17. Let the system of linear equations

—-X+2y-9z=7

—X+3y+7z=9

-2Xx+y+52=8

-3x+y+13z=»

has a unique solution X = o, y = B, Z =y . Then the distance of the point (a., B, y) from the plane 2x -2y + z =1

is

@7 (29 (3) 13 411
Sol. 1

—X+2y-92=7-(1)

X+3y-72=9-(2)

-2X+y+52=8—(3)

(2 -

y+16z=2(4)

(3)-2x(1)

-3y +23z=-6-(5)

3x(4)+(5)

71z2=0=12z=0

y=2

x=-3

(_31 21 O) - (a1 B’ 'Y)

Putin-3x+y+13z=1

A=9+2=11

q :‘—6—4—11‘ _7

3

18. Let A; and A, be two arithmetic means and G;, G2, Gz be three geometric means of two distinct positive

numbers. Then G; +G; +Gj +G2G? is equal to

(1) 2(A1+A2) GiG: () (A1 +A)2GiGs  (3) 2(A1+ Ay) G2G5  (4) (A1 + Ar) G2G;
Sol. 2
a, A, Az, barein A.P.
b-a, b-a 2a+b

d=""2:A =a+—2
3 3 3

_a+2b
3
Ai+Az=a+hb
a, G, Gy, Gz, barein G.P.
1

Az
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Sol.

20.

Sol.

21.

Sol.
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Gy +3 +G3 +GIG3 =

1 1
a®b+a’b? +ab® + (a3b)5 .(ab3 )5
=a%b + a’b? + ab® + a%.b?
= ab(a® + 2ab + b?)
=ab(a + b)?
= G1.G3.(A1 + A2)2
Negation of pA(ga~(pAq))is
(1) (~(p/\q))/\q 2 ~(pvaq) (3) pvq (4) (~(p/\q))vp

4

~[pr@r~(PArq)l
~pv(~qv(pArq))
~pv(~qvp)A(~ava))
~pv(~qvp)
~(Pprg)vp

The total number of three-digit numbers, divisible by 3, which can be formed using the digits 1, 3, 5, 8, if
repetition of digits is allowed, is

1 21 (2) 18 (3) 20 (4) 22

4

(1,1,2) (3,3,3) (5,5,5) (8,8,,8)

(5,5,8) (8,8,5) (1,3,5) (1,3,8)

| |
Totalnumber=1+1+1+1+%+%+3!+3!=22

SECTION-B
LetA={1,2,3,4}and R be arelation on the set AXA defined by R={((a,b, (c,d):2a + 3b =4c + 5d }. Then
the number of elements in R is
6
A={123,4}
R={(ab), (c.d)}
2a+3b=4c+5d=aqlet

2a={2,4,6,8} 4c = {4,8,12,16}
3b ={3,6,9,12} 5d = {5,10,15,20}
5,8,11,14 9,14,19,24
7,10,13,16 13,18....
2a+3b= 4¢ +5d
9,12,15,18 17,22....
11,14,17,20 21,26....

Possible value of . = 9, 13, 14, 14, 17, 18
Pairs of {(a,b), (c,d)} =6



22.
Sol.

23.

Sol.

24.

Sol.
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The number of elements in the set {n e N:10<n <100 and 3" -3 is a multiple of 7} is
15

ne[10, 100]

3"—3is multiple of 7

3N=7r+3

n=1,7,13,20,...... 97

Number of possible values of n =15

Let an ellipse with centre (1,0) and latus rectum of length % have its major axis along x-axis. If its minor axis

subtends an angle 60° at the foci, then the square of the sum of the lengths of its minor and major axes is equal
to

9

B,(1b)

8] F)

10 (1+ae.0
Ay(1,-b)
2

Lr=20_1

a
402 =a (i)

17 W2

Ellipse ( ) +§=1

1
Mg, = ﬁ
b_1
ae /3
3b?=a%?=a%?-b?
402 = @2 ...(iil)
From (i) and (ii)
a=a?
sLa=1
pr=1

4
((2a) + (2b))’ =9

If the area bounded by the curve 2y? = 3x, lines x + y = 3, y = 0 and outside the circle (x-3)? + y> =2 is A , then
4 (n+4A) isequal to
42
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2

y =37X,x+y=3,y=0

2y*=3(3-Y)
2y?+3y-9=0
2y?-3y+6y—-9=0
2y-3)(y+2)=0;y=3/2

3

2
Area I(XR—xz)dy -A

0

2 9 ) 4
an+n=42-2 312 1959
2 8 4] 2
“ A(8A + 1) = 42

25.  Consider the triangles with vertices A(2,1), B(0,0) and C(t, 4), t € [0,4] . If the maximum and the minimum
perimeters of such triangles are obtained at t = o and t = 3 respectively, then 6o + 21 is equal to

Sol. 48
A(2,1), B (0,0), C(t,4):te [0,4]

-1 B(0.0)

y—4

B1(0,8) =image of Bw.rt.y =4

for AC+BC+AB to be minimum
—7

Mpg =—

2
line AB; =7x + 2y = 16

c(§,4j
7

8
=3

For max. perimeter
c(4.4)

B(0, 0) %@1? =4

AB=+5:BC=4/2,AC=13

6o+ 21B =24 + 24 =148




26.

Sol.

217.

Sol.
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Let the plane P contain the line 2x + y—z—-3 = 0 = 5x-3y + 4z + 9 and be parallel to the line X+t2_3-y_z2-7

—4 5
. . .. X y-5 2-z
. Then the distance of the point A(8,-1,—19) from the plane P measured parallel to the line e
is equal to
26

Plane=P; =AP,=0
(2x+y—-z2-3)+Abx—-3y)+4z+9)=0
GAL+2)x+(1-3N)y+(@r-1z+91-3=0
fi-b=0 where b (2, 4, 5)

25A+2) +4(1-30) +5(4r-1)=0

R
6

Plane 7x + 9y — 10z - 27 =0
A\ AB.1,-19)
\ «———lineL,

NN

N B

Equation of line AB is

X-8 y+1 z+19
3 4 12

Let B = (8-3A,—1 + 4A, 19 + 12A) lies on plane P

S 7T(B8-30)+9(4r-1)-10 (120 —-19) =27

A=2

- PointB=(2,7,5)

AB =6 +8%+24* =26

A

If the sum of the series (1—£)+(i—i+i)+[i_i+i_ij+
2 3)\22 23 3) \2* 223 23 3

1 1 1 1 1 .o . )
- — + — +— [+...... is —, where o and 3 are co-prime, then a+3pB is equal to
(24 223 2232 23 34j B b P Plseq -

7
P[l_lj_{_[i_i+i)+(i+i+i_ij+m P(l+l):(i_i)+[i+ij+(i_ij+
2 3 22 23 % 2> 223 23 3 2 3 22 3F 2 3 2t 3

1 1
P4 9
6 1 4,1

2 3
5P 1 1 5
6 2 12 12
pl_o La=1p=2
2 B
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28. A person forgets his 4-digit ATM pin code. But he remembers that in the code all the digits are different, the
greatest digit is 7 and the sum of the first two digits is equal to the sum of the last two digits. Then the maximum
number of trials necessary to obtain the correct code is

Sol. 72

VoV

Sum of first two digits
Sum of last two digits = o,
Case-l:a=7

2 x 12 = 24 ways.

[7T0] [T]
07 16
25
34
4 3
52
6 1
Case—1l:a=8
L1
17 26
71 62
35
L[] 53
2 x 8 ways
=16 ways
Case-lll :a =9
(L1 LCL]
27 36
72 63
45
LT 4
2 x 8 ways
= 16 ways
CaseIV:a =10
37 46
73 64
2 x 4 ways
8 ways
CaseV:a=11
47 56
74 65
2 x 4 ways
8 ways

Ans.24+16+16+8+8=72



29.

Sol.

30.

Sol.
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If the line x =y = z intersects the line xsin A + ysin B + zsin C-18 = 0 = xsin 2A+ y sin 2B + z sin 2C -9,

where A, B, C are the angles of a triangle ABC, then 80 (sin%singsin %) isequalto

5

SinA +sinB + sinC = E
X

Sin2A + sin2B + sin2C = 2
X

.. SiNA +sinB + sinC = 2(sin2A + sin2B + sin2C)
4c0sA/2 cosB/2 cosC/2 = 2(4sinAsinBsinC)
16sinA/2sinB/2sinC/2 = 1

Hence Ans. = 5.

dx 2 1 o .

Let f(x)= ,X|< —=.Iff(0)=0and f(1) = —tanl(—] a, B >0, then a? + B2 is equal

) I(3+4x2)\/4—3x2 RN ap 5)@P P
to
28

dx

f(x)=
) I(3+4x2)\/4—3x2

1
X ==

t

1

J‘ —dt.t
3t2 + 4 4t -3
1 zdx

ZI(3(22:3J+4]2
zjsz;izzs _%IZZ:E—Z\/SJ

= —lﬁtan‘1 (&J +C

cPut4t?—3=272

35 5
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L n—{ﬁ}L
5 1043

f(l)=%cotl[§}%tan{%]

a=5:p=+3..02+B>=28
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