@ RANKERS

JEE Main 2023 (2nd Attempted)

(Shift - 02 Mathematics Paper)

10.04.2023

SECTION-A Sol.
1. Let f be a continuous function satisfying / 3
t2 4 2
j(f(x)+x2)dx=—t3,w>o. Then f|2—| is 8 3
) 3 ) \
equal to : 2
W 8! 3!
3 ays = x 3!
(1 T{l_“_} 4 3131212!
16 _8xTx6x5x4
(7 4
2
2) —= L1+EJ =56 x 30
=1680
() :
3) _TELHE) 3. For, a,B,y,0 €N, if
2x 2x Bx 8x
([ X4 E lo xdx:l x| _1fe +C
4) n? kl—g -[ e X S ale y\x ’
Official Ans. by NTA (1) Where e= Z 1 and C is constant of integration,
Allen Ans. (1) a—o !
¢ 5 4 4 then o + 2P + 3y — 40 is equal to:
Sol. .([(f(x)+x )dx=§t LV £50 M1
2)-4
(f(t2)+t4):2t @
(3)-8
f(t*)=2t—t* (4) 4
. () 2n ot Official Ans. by NTA (4)
=7 )T . Allen Ans. (4)
_ _Inx
Tc4 ( TE:,’\\ Sol. (X =e )
=TE—E= nkl _EJ , ,
I[[XJ _{ej ]loge xdx:j[ez(xmxfx) +672(XIHX*X)}Inxdx
2. Eight persons are to be transported from city A to ¢ X
city B in three cars of different makes. If each car X Inx —x =t
can accommodate at most three persons, then the Inx.dx = dt
number of ways, in which they can be transported, J- (e2t +e 2t )dt
is: 2t 2t
(1) 3360 67_62 e
(2) 1680
2x 2x
(3) 560 :l(zj _l(ij +C
(4) 1120 2\e 2\x
Official Ans. by NTA (1) a=P=y=0=2
Allen Ans. (2) a+2B+3y-45=4
1
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4., Let the image of the point P(1, 2, 6) in the plane 51 6! 7
passing through the points A(1, 2, 0), B(1, 4, 1.) 6. If A:m 6! 7! 8!, then |adj(adj2A))| is
and C(0, 5, 1) be Q (o, B, y). Then (a+ B*+v?) is R E TR TR
equal to :

(1) 65 equal to :
(2) 70 (1) 28
(3)76 .
(4) 62 (2) 2
Official Ans. by NTA (1) (3) 2%°
Allen Ans. (1) (4) 516
Sol. Equation of plane A(x—1) +B(y —2)+C(z—0)=0
Official Ans. by NTA (4)
Put(1,4,1) =2B+C=0
Put (0,5, 1)= ~A+3B+C=0 Allen Ans. (4)
L jadj(2A)|=|2A (@D’
Sub:B-A=0=A=B, C=-2B Sol.  [adjadi2A)|=|2A]
Ix-D+1l(y—2)-2(z-0)=0
=2A["
x+y—-2z-3=0
Image is (a, ,7v) pt=(1,2,6) 3
=27 [A]
a-1 B-2 y-6_ -2(1+2-12-3)

! ! -2 6 = 22| A =216

a—1=B—2=y—6=4

1 1 —2

a=5B=6,y=—2= o’ +p* +y° 1 b6 4
= 516!
954364 4-65 |A| 5!6!7!5'6' 1 7 56

5. Let A= {2,3,4} and B = {8, 9, 12}. Then the b s
number of elements in the relation
R = {((a, b)), (a2, b)) € (A x B, A x B) : a, R;=>R;—>R,
divides b, and a; divides b;} is :

(1)36 R, >R, >R,

(2) 12

(3) 18 1 8 42
(4) 24 IAl=[0 1 14|=2
Official Ans. by NTA (1) 01 16
Allen Ans. (1)

A B 7. Let A be the point (1, 2) and B be any point on the
curve x° +y2 =16. If the centre of the locus of the
point P, which divides the line segment AB in the

ay@z, b, ratio 3 : 2 is the point C (a, ), then the length of
Sol. ~—" . :
the line segment AC is

a; divides b, (1) \/_ (2) _\/_
Each element has 2 choices
=3x2=6

2J_ 3J_
a, divides b, ) — 4) —
Each element has 2 choices )
—~3x2=6 Official Ans. by NTA (4)
Total =6 x 6 =36 Allen Ans. (4)

2
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Sol. Z(l, 2) P(;,k) =13(4cose, 4in0) 9. Let g(x)=f(x)+f(1-x) and {"(x)>0,x (0,1).
If is decreasing in the interval (0, o) and
12c0s0+2 & 12cos0=5h_2 g g ©, o
5 increasing in the interval (o, 1), then
12s5in6 + 4 s
5 =k = 12sin0=>5k 4 tan' (20.)+tan ! [lj +tan”! [G—Hj is equal to :
o o
Sq & add :
3n
144 = (5h—2)2 + (5k — 4)2 ey >
2 2
5 5 25 S
) 4 3) e
Centre = (—,—] = (OL,B)
55 I
4 —
2)2 4)2 4
AC= (1 - g) * [2 - gj Official Ans. by NTA (2)
Allen Ans. (2)
= 2+E=E=ﬁ Sol = f(x) + (1 & f'(x)>0 0,1
Vstes = 5= ol g(0)=1(x) + (1 ) & £'(x) > 0, x € (0, 1)
g =fx)-fd-x=0
: : . = f=f1-x)
8. Let a die be rolled n times. Let the probability of
getting odd numbers seven times be equal to the x=1-x
. . N 1
probability of getting odd numbers nine times. If X = —
the probability of getting even numbers twice is 2
| | g(x)=0
275, then k is equal to : |
atx = —
(1) 30 2
(2) 90 g'x)=1f"x)+f'(1-x)>0
(3) 15 g is concave up
(4 60 1
Official Ans. by NTA (4) hence o = )
Allen Ans. (4)
-1 a1 o+l
Sol. P(odd number 7 times) = P(odd number 9 times) tan " 20 + tan o +tan o
1 7 1 n-7 1 9 1 n-9
"C, [_] [_] ="C, [_] [—j = tan 'l+tan ' 2+tan'3=7
2/ \2 2/ \2 ) . ) ]
10. Let a circle of radius 4 be concentric to the ellipse
"C,="C 2 2
15x~+19y° =285. Then the common tangents are
=16
= n. inclined to the minor axis of the ellipse at the
Required
6 angle.
1
P="°C, x [—j i T
1) — 2) —
2 €] 2 ) 3
16-15 1 15 - -
2 pl6 B3 3) o “4) 5
= 90 60 Official Ans. by NTA (2)
15
Allen Ans. (2)
3
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22 Sol. a=2i+7j—k
Sol. Xu¥ 1=2i+7]
19 15 b=3i+5k
N (0,415) c=i—j+2k
i ] k
d=ME@xb)y=r)2 7 -1
305
® — A A A
@0l _/ W19.0) d=A351-13j-21k)
A(G35+13-42)=12
A=2
d=2(351—13j-21k)
Let tang be (i+j-kExd
-1 1 -1
y=mx ++19m> +15 _
=1 -1 2|=44
mx —y ++/19m? +15 =0 70 =26 42
Parallel from (0, 0) = 4 12 IfSy=4+11+21 +34+50+ ... ton terms,
+19m* +15| 4 then L(S29 -8S,) is equal to
— Y |= 60
[ 2
m” +1 (1) 226 (2) 220
19m® + 15 = 16m* + 16 (3) 223 (4)227
) Official Ans. by NTA (3)
3m°=1 Allen Ans. (3)
1 Sol S =4+11+21+34+50+....+n terms
m= iﬁ ) Difference are in A.P.
Let T, =an’ +bn+c
T
Ozg with x-axis T, =a+b+c=4
T,=4a+2b+c=11
. T
Required angle 3 T, =9 +3b+c=21
By solving these 3 equations
azz,bzé,c=0
R S S s G S 2> Ao 2 2
11. Let a=2i+7j—-k, b=3i+5k and c=1—j+2k
, 5
R So Tn =—n +51’1
. Let d be a vector which is perpendicular to both S ST
- - - > " !
a and b, and c-d=12.  Then 324 3sn
2 2
P R N A
(—1+J—1<)-(cX d) is equal to _3n(m+DERn+1) 5 m)n+1)
N4 2 6 22
A @D s
(2) 42 = [2n ]
(3) 44 S - n(n+1) (2n+6)= n(n+1)(n+3)
4)24 4 2
1 [29%x30x32 9x10x12
Official Ans. by NTA (3) 0 7 - =223
Allen Ans. (3)
4
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13.

Sol.

14.

Sol.

15.

If the points P and Q are respectively the

circumcentre and the orthocentre of a AABC, then

- o

PA+PB+PC is equal to
(2) QP

(3) 2PQ (4) PQ
Official Ans. by NTA (4)
Allen Ans. (4)

(1) 2QP

B(b) C©)
PA+PB+PC=a+b+c¢C
P—:5+5+E

3

The statement ~[p v (~(p A q))] is equivalent to
MEPAD)AQ

@)~/ A aq

B3)~pva

@@ A g A D)

Official Ans. by NTA (4)

Allen Ans. (4)

~[pv(~(p A Q)]
~pA(pAq)

Let s:{xe[—g@:9l—ta“2*+9tan2*=10} and

B=> tan’ (%] , then é([} —14)? is equal to

(1) 32

2)8

3)64

(4) 16

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

Sol.

16.

Sol.

Let 9% * =P
%+P:10
P’—10P+9=0
P-9P-1)=0
P=1,9

9tan2x — 1 , 9tan2x — 9

tan’x =0, tan’ x = 1

2°2
2 2f | T 2 T
B =tan"(0) + tan [+12)+tan ( 12)
=0+2(tan15°)
22-43)’
2(7-443)

Than é(14—8\/§—14)2 =32

If the coefficients of x and x* in (1 + x)? (1 — x)?
are 4 and —5 respectively, then 2p + 3q is equal to
(1) 63

(2) 69

(3) 66

(4) 60

Official Ans. by NTA (1)

Allen Ans. (1)

A+x)"(1-x)*

-1
[1+px+%x2 +]

[1 —qgx+ q(q——l)X2 j

2!
p-q=4
p(p—1) , q(g—-1
+ -pq=-5
3 2 Pq

p’+q’~p-q-2pq=-10

@+4’+q" - (q+4)-q-2(4+q)q=-10
q’+8q+16—q* —q—4-q-8q9-2q" =-10
2q=-22

q=11

p=15

2(15) +3(11)

30+33=63

5
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17.

Sol.

18.
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Let the line ?:6_7}]: z+8 intersect the lines
x—5:y—7:Z+2 and x+3:3—y:z—6 at
4 3 1 6 3 1

the points A and B respectively. Then the distance
of the mid-point of the line segment AB from the
plane 2x —2y + z= 14 is

10
(14 2) —
3
11
(3)3 4 —
3
Official Ans. by NTA (1)
Allen Ans. (1)
izy__GZZ_-'—S:)\’ (D)
1 =22 5
X—-5 -7 z2+2
D A )
4 3 1
x+3 y-3 z-6
= = =y ....(3
s 31 10

Intersection of (1) & (2) “A”

(A, —21+6,5.—8) & (4pn+5,3u+7,u—2)
A=1,u=-1

A(1,4,-3)

Intersection of (1) & (3) “B”

(X,—2k+6,5k —8) & (6y -3, -3y +3y+ 6)
A=3

y=1

B(3,0,7)

Mid point of A & B = (2, 2, 2)
Perpendicular distance from the plane

2x —2y+z=14
12(2)-2(2)+2-14|

Gt |

Let S={Z=x+iy:

is a real number ; .
4z + 21

Then which of the following is NOT correct?
(D) y+x* +y? ;t—%
2)x=0

1

(3) xy)= (0, - 5)

ore(-Dol4s

Official Ans. by NTA (3)
Allen Ans. (3)

Sol.

19.

Sol.

20.

2z -3
- €
gz+2i

2(x+iy)-3i  2x+(2y-3)i y 4x —(4y + 2)i
A(x+it)+2i  4x+(4y+2)i  4x—(4y+2)i

4x(2y —3) —2x(4y +2)=0

L1
Y772

x=0

Ans. =3

Let the number (22)** + (2022)* leave the
remainder o when divided by 3 and B when
divided by 7. Then (o + B?) is equal to

(H 10

)5

(3)20

(4) 13

Official Ans. by NTA (2)

Allen Ans. (2)

(22)*2 + (2022)*
divided by 3

(21 + D2 + (2022)*
=3k +1

Divided by 7

(21 + 1)*2 + (2023 — 1)*
Tk+1+1 B=2)
7k +2

Soa’+p*= 5

(a=1)

Let p be the mean and ¢ be the standard deviation

of the distribution

X, |0 1 |2 3 4 5
k+2 |2k | kKP=1|k*=1|k*+1| k-3

i

where Zfl =62. if [x] denotes the greatest integer

< x, then [p? + 67] is equal
(18

)7

()6

@9

Official Ans. by NTA (1)
Allen Ans. (1)
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Sol.

=

=

21.

Sol.

D f =62

3K+ 16k — 12k —64=10

1
k=or —?6 (rejected)

"= Zfixi
2.fi
~ 8+2(15)+3(15)+4(17)+5 _ 156
- 62 62
o= fix} —(Zlfixi)2
_ 8x12+15x13+17x16+25_(@j2
62 62
, 500 [156]2
o2 =200 (156
62

Tl

SECTION-B
Let the equations of two adjacent sides of a
parallelogram ABCD be 2x — 3y =-23 and 5x + 4y
= 23. If the equation of its one diagonal AC is 3x +
7y = 23 and the distance of A from the other
diagonal is d, then 50 d” is equal to .
Official Ans. by NTA (529)
Allen Ans. (529)

D C(3.2)

Sx+4y=23

B(-1,7)

A 2x-3y=-23
(-4.5)
A & C point will be (4, 5) & (3, 2)

mid point of AC will be (—%%}

equation of diagonal BD is
7
T_2
S
2

Tx+y=0
Distance of A from diagonal BD
23

J50

50d? = (23)>
504> = 529

22,

Sol.

23.

Sol.

Let S be the set of values of A, for which the
system of equations

6Ax — 3y + 3z =427,

2x + 6y +4z=1,

3x + 2y + 3Az = X has no solution. Then 12 ||
AeS

is equal to .
Official Ans. by NTA (24)
Allen Ans. (24)

6A -3 3
A=|2 o6\ 4|=0 (For No Solution)
3 2 3A

20 (922 —4) + (3h—6) + (2-91) =0
18)3 — 141 -4 =0

O~ 1DGL+ DHBAL+2)=0
Sh=1,-1/3,-2/3

6L -3 407
Foreach A, A;={2 61 1 |#0
3 2 A

Ans. 12(14—14—%):24
3 3

Let the foot of perpendicular from the point A(4, 3,
1) on the plane P : x —y + 2z + 3 =0 be N. If B(5,
o, B), o, €Z is a point on plane P such that the
area of the triangle ABN in 3\/5 , then
o’ + [32 +of is equal to

Official Ans. by NTA (7)

Allen Ans. (7)

A(4.3,1)

1
1
1
1
1
!
T
1
1

0\

x—y+2z+3=0
N B(,0.,B)
AN = /6
S—a+2+3=0
oa=8+2pB (D)
N is given by
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x-4 y-3 z-1 —(4-3+2+3)
1 -1 2 1+1+4

x=3,y=4,z=-1

Nis (3, 4, 1)

BN = \[4-+(a—4)2+(B+1)°

= \/4+(2[3+4)2 +(B +1)2

Area of AABN = %AN x BN = 3\/5

%x 6 x BN =32

BN = 2.3
4+Q2B+4’+PB+1*=12
Q@B+47+(B+17-8=0
5%+ 18+9=0
GB+3)(B+3)=0
B=-3
a=2
o+ PP +af=9+4-6=7
Let quadratic curve passing through the point
(-1, 0) and touching the line y =x at (1, 1) be y =
f(x). Then the x-intercept of the normal to the
curve at the point (o, o + 1) in the first quadrant is
Official Ans. by NTA (11)
Allen Ans. (11)
f(x)=(x+1)(ax +b)
1=2a+2b (1)
fx)=(ax+b)+a(x+1)
1=Ba+b) (2
=b=1/4,a=1/4

(x+1)?

f(x)= 2

2
f’(x)=§+% a+l= azl)

atl=4

—~

,o>—1

o=3
normal at (3, 4)
1
—4=—=(x-3
y—4=—2(x-3)
y=0 x=8+3
Ans. 11

25. Let the tangent at any point P on a curve passing
1
through the points (1, 1) and (5,100] , intersect

positive x-axis and y-axis at the points A and B
respectively. If PA : PB=1: k and y = y(x) is the
dy
- k

solution of the differential equation ed* = kx +E R

y(0) = k, then 4y(1) — Slog.3 is equal to

Official Ans. by NTA (6)
Allen Ans. (5) (answer is 4+¢n3)

Sol. equation of tangent at P (x, y)

y-y=¥x_x |
dx
Y=0 B(0, B)
—ydx KNy
X = +x
dy
1
A, 0)
ko +0 k+1
=X, L=——X
k+1
k dy
dx
X+-=—y—+x
k dy
xd—y+ky=O ﬂ+5y=0
dx dx x
y.x*=C
C=1
k
100.[LJ =1
10
K=2

dy =I(n(2x+1)
dx

2x+1
y:

(n(2x+1)—D+c

2=2(0-1)+C

3 5
y()= E(Cn3 -+ >

:§€n3+1
2

4y(1)=6/n3 + 4
4y (1)~ 5 (n3 =4+ (n3

8

Rankers Offline Centre - Pandeypur Hukulganj Road, Varanasi | Call - 9621270696 | www.myrankers.com



Final JEE-Main Exam April, 2023/10-04-2023/ Evening Session

26. Suppose ai, a, 2, as, a4 be in an arithmetico- | 28. The sum of all the four-digit numbers that can be
geometric progression. If the common ratio of the formed using all the digits 2, 1, 2, 3 is equal to
corresponding geometric progression is 2 and the )
sum of all 5 terms of the arithmetico-geometric Official Ans. by NTA (26664)
progression is hid , then a4 is equal to Allen Ans. (26664 )

2 Sol. 2,1,2,3
Official Ans. by NTA (16) 31
Allen Ans. (16) 1 E =3
Sol. (a_42d), (a;d),a,Z(a+d),4(a+2d) 2 31=6
|
a=2 3 3_ =3
- - — - 2!
1 1 49
Z+§+1+6 x2+(-1+2+8)d=—- Sum of digits of unit place=3 x 1 +6 x2+3x3
3 49 —
Z(Z + 7} +9d = ) required sum
=24 x1000+24 x 100 +24 x 10 +24 x 1
9d 49 62 98-62 9 24 x1111
- = = = X
2 4 4
d=1 Ans ; 26664
= as=4(a+2d) 29. In the figure, 0, +0, = g and +/3(BE)=4(AB).
=16
0
If the area of ACAB is 2+/3 —3 unit?, when 9_2 is
2 1
27. If the domain of the function f (X) =sec”! [ X )
5x+3 the largest, then the perimeter (in unit) of ACED is
is [o.B)U(y,8], then [3a+10(B+y)+213| is equal to
E
equal to .
Official Ans. by NTA (24)
Allen Ans. (24)
0,
Sol. f(x)= sec™’ c Hp
®) 5x+3
2x
6,
5x+3 A—l B
Official Ans. by NTA (6
X5 1= 2x|>|5x + 3] icial Ans. by NTA (6)
5x+ 3 Allen Ans. (6)
(2x)* — (5x + 3)* > |5x + 3| Sol.
(7x+3)(-3x-3)>0
- 4 E
4 3
7
] - -3 -3 X tan 0
domain | -1, —j U [—,— 2
2
3 3 3 b
= - — C D
a:715 =" =_76=_
=5 7% 7 *
30+ 10 (B +7)+ 218 =3 xtan 6,
- - 0
-3+ 10[—6) + [—SJ 21=-24 -
5} 7 A X B
9
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J3BE=4AB
Ar (ACAB) = 2/3 -3

%XZ tan6, = 243 -3

BE =BD + DE
=X (tan 0; + tan 0 )
BE = AB (tan 0, +cot 0, )

4
—tan 0, +cot 6, =tan 6, = \/§,

1
J3 3

0
as—= islargest .. 0, =— 0,=—

(2J§—3)x2_J§(2—J§)x2

X5 = o=
anv, ’[anE
6

x2:12—6J§=(3—J§)2
X=3—\/§

Perimeter of ACED
=CD+DE + CE

= 3«/§+(3—\/§)\/§+(3—«/§)x2 =6

Ans: 6

30.

Sol.

If the area of the region {(x, y) : ‘xz - 2‘ <y< x} is
A, then 6A + 16\/5 is equal to

Official Ans. by NTA (27)
Allen Ans. (27)
x*-2|<y<x

eV

—

& 2
A:f1 (x—(2—x2))dx+ff(x—(x2—2))dx

[7—2+] [2——+4]
2 3 3
4 7 10 82 9
42 + N2 \/_ :_\/_+_
6 3 3 2
6A = —16J§+27 5 6A 1642 =27
Ans : 27

1—i+2f

[1 2J'+J_

10
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