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FINAL JEE-MAIN EXAMINATION - APRIL, 2023
(Held On Thursday 06* April, 2023)

TIME:9: 00 AM to 12: 00 NOON

Sol.

Sol.

SECTION-A
1) 1 (
Let 5f (x)+4f| - =~ +3,x>0. Then 18] f (x) dx
1

isequal to:

(1) 10log.2—-6

(2)10log.2+6

(3 5l0g.2+3

(4 5log.2-3

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

5f (x) + 4f (%] =%+3 ........ )

1
replace x ——
X

5f(§]+4f(x)=x+3 ...... @
Eq. (1) x5-eq.(2) x4

f(x) =%[§—4x+3)

2
| = 18]1[5_4“3] dx =1010g.2—6
19\ X

A pair of diceisthrown 5 times. For each throw, a
total of 5 is considered a success. If the probability

of at least 4 successesis % then k isequal to
3

(1) 82

(2) 123

(3) 164

475

Official Ans. by NTA (2)
Ans. (2)

Probability of success= ==p

oo |

Probability of failureq = 9

P(at least 4 success) = P (4 success) + P (5 success)
s 41 _ 123

=Capa+ Cp’ = = o

k =123

3.

Sol.

If >C,:"C, =10:1, thentheratio
(n2 +3n) ; (n2 -3n +4) is
(1) 35:16
(2) 65:37
(3) 2711
4 21
Official Ans. by NTA (4)
Ans. (4)

e, 2n(2n-1)(2n-2)
"C, n(n-1)(n-2)
n=38
So (n2+3n):(n2 —3n+4)=2
If the ratio of the fifth term from the begining to
the fifth term from the end in the expansion of

10= =10

[{‘/E+%] is v/6:1, then the third term from the

beginning is:

(1) 602

(2) 6043

(3) 3042

(4) 3043

Official Ans. by NTA (2)

Ans. (2)

"C, ZT.LBTJ :ﬁ

"C, 3'( E ].{23‘] '

n-4

=>n=10
1 1

SoT,=%C, 2¢°3+ =4 03

J3
Let a=2i+3j+4k, b=2i-2j-2k and
c=-i+4j+3k.If d isavector perpendicular to
both b and ¢ and a.d = 18, Then ‘5xa‘2 is equal
to
(1) 640
(2) 760
(3) 680
(4) 720
Official Ans. by NTA (4)

Ans. (4)
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Sol.

Sol.
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5=7»(B><E)
]k

bxc=[1 -2 -2/ =2i—-j+2k
1 4 3

azx(zi—]+2|2)

ad=18

A=2

Soazz(zi—]+2f<)

—"

= —20i-8j+16k

B B X

1
dxa=4 -2

2 3
ldxa =720
The straight lines |; and |, pass through the origin
and trisect the line segment of thelineL: 9x + 5y =
45 between the axes. If m; and m, are the slopes of
the lines |; and I,,then the point of intersection of
theliney = (m; + my)x with L lieson
(1) 6x+y=10
(2) 6x—y =15
(B y—x=5
4y-2x=5
Official Ans. by NTA (3)

Ans. (3)

(0,0)

33 9
“T 1010

_ 63 18
“TE s
y =(my + my)X
y=gX

2

Point of intersection with L is [?%

7.

Sol.

Sol.

From the top A of a vertical wall AB of height 30
m, the angles of depression of the top P and bottom
Q of a vertical tower PQ are 15° and 60°
respectively. B and Q are on the same horizontal
level. If C is a point on AB such that CB = PQ,
then the area (in m?) of the quadrilatera BCPQ is
equa to

(1) 600(3-1)
(2) 300(+3+1)
(3) 200(3-+3)

(4) 300(v3-1)
Official Ans. by NTA (1)

Ans. (1)
cROag——
152
C P
60°
B Q
30
tan60°=+/3 = —
NE] =

BQ = 10/3m =CP

AC
tan15°=2—-+3=—
\/_ CP

AC =103(2-+3]
Area= 10v3(60-20+/3) = 600(3 1]

The sum of the first 20 terms of the series 5 +11 +
19+ 29+41+ ... is

(1) 3450

(2) 3250

(3) 3420

(4) 3520

Official Ans. by NTA (4)

Ans. (4)
Sp=5+11+19+29+.......
LetT,=a’+br+c
T,=atb+c=5
T, =4a+2b+c=11
T;=9a+3b+c=19
a=1b=3c=1

20 20 20
Hence Spo= > r?+3)> r+» 1=3520
r=1 1

r=1 r=
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0.

Sol.

10.

Sol.

The mean and variance of a set of 15 numbers are
12 and 14 respectively. The mean and variance of
another set of 15 numbers are 14 and o°
respectively. If the variance of all the 30 numbers
in thetwo setsis 13, then s?isequd to

(@AY
(2) 12
311
(4 10
Official Ans. by NTA (4)
Ans. (4)
. n,c2+n,c? nn(m m)2
Combinevar. = -2 2
n,+n, (n +n )
2
13 :15.14+15.c72 N 15.15(12—14)
30 30x30
2
13— 1l4+c +ﬂ
2 4
62 =10
Let A = [aj]oxe Where g; # O for al i, j and A2 = I.

Let a be the sum of all diagona elements of A and
= |A|, then 3& + 4b? isequal to
@7
(2 14
(33
(44
Official Ans. by NTA (4)
Ans. (4)

Let A:{p q}
r s

A2 — |:p2 +qr

pq+gs
pr+rs

qs +5s°

=p?+qr=1 (1) pg+gs=0=q(p+s)=0(3)
=s*+qr=1(2) pr+rs=0=r(p+s)=0 (4)
Equation (1) —equation (2)
p’=s"=p+s=0

Now 3& + 4b°

= 3(p+s)’ +4(ps—ar)’

=30+4 (—p2 —qr)2 = 4(p2 +qr)2 =4

11.

Sol.

12.

2 2
Let I(X):IX (XSEC x+tanx)

(xtanx+1)2

dx. If 1(0) = O the |

mT) .
(Z) isequal to

(1) log (X+64) _4(:14)
(2) tog (X+64) +4(11;2+4)
(3) tog, (X;:)Z _4(:14)
(4 tog (X+z4) +4(::2+4)

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

x? (x sec’ X + tan x)

I(x)=[

(xtanx+1)2

Let xtanx + 1=t

I=x2( -1 1]+_[ 2x dx
X tan X + Xtanx+1

( J J- X COS X
xtan X + xsmx+cosx

I:xz(_—ll)+2ln|xsinx+cosx|+c
X tan X +
Asl(0)=0=>C=0

'@ - '“((n;;)j y 4(:1 2

If the equation of the plane passing through theline

of intersection of the planes2x —y + z = 3, 4x— 3y

+5z + 9 = 0 and padld to the line
x+21:y:1r3:z—2 isax + by + cz+ 6=0.thena

+ b+ cisequd to

(1) 14

(2 12

(3) 13

(4) 15

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

13.

Sol.

14.

Sol.
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Equation of family of plane
(2x—y+2-3) + A(4x-3y+52+9)=0
X(2+41)-y(1+31)+z(1+51)-3+91 =0
Paralle to theline
—2(2+41)—(1+31)4+(1+51)5=0
S5A=3

A=
5

equation of plane

11x-7y+10z+6=0
a+b+c=14
Statement

(P=>QA(R=Q) is logicaly

equivalent to

(1) (PvR)=>Q

(2) (P=>R)A(Q=>R)
() (P=R)v(Q=R)
(4) (PAR)=Q

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

(P=Q)A(R=Q)
Weknown that P=Q =
=(~PvQ)A(~RVQ)
=(~PA~R)vQ
~(PVR)vQ
=>(PVR)=Q

~PvQ

The sum of 4l
|x2—8x+15|—2x+7=0is:

(1) 9+3

(2) 11++/3

(3) 9-3

(4) 11-+3

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

For x<3orx=>5

the roots of the equation

x? —8x+15-2x+7=0

X=5++/3

For 3<x<5, x> —8x+15+2x-7=0
XxX=4

Hence sum = 9+4/3

15.

Let &, &, &. ...a, be n positive consecutive terms
of an arithmetic progression. If d > 0 isitscommon
difference, then

!MWfﬂf """"" s )

M1
(2) Vd
1
3 T
40
Official Ans. by NTA (1)
Ans. (1)

n—oo

1 1 )
WMW@@@ """"" o)

16.

Sol.

On rationalising each term
(f Ja)
e

If the system of equations
X+y+az=b
2Xx+5y+22=6
X+2y+3z=3
has infinitely many solutions, then 2a + 3b is equa
to
(1) 23
(2 28
(3) 25
(4) 20
Official Ans. by NTA (1)
Ans. (1)
1 1 a
A=2 5 2
1 2 3

=0>11-4-a=0

a=7

=0=11b-12-21=0

B

=

Il
w o o
N Ol
w N o

b=3
2a+3b=23
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19. Let the position vectors of the poiE A, B,and

17. 1f 2 +3y* =20, then at(2 2) isequal to
D be 5i+5j+2xK, i+2j+3K, —2i+Aj+4k and

1) (3+1log,8) @ 2+log, 8 o
B 2+log, 4 a 3+log, 4 —i+5j+6k. Let theset S={1 eR: The points A,
3 _(3+log,16) @) (3+log, 4) B, C and D are coplanar}. Then " (1 +2)” isequal
4+log, 8 L2+I0988J hes
to
Official Ans. by NTA (2)
Ans. ) (1) 41 (2) 25
Sol. 2¢Y +3y* =20 (3) 13 (@) %
2x [L(m X) y }+3y [—y+|n y} Official Ans. by NTA (1)
X y
Ans. (1)
—(12In2+8 .
y'= (12In2-+ )= _[ 2+10g,8 Sal. Since A, B, C, D are coplanner
12+8In2 3+log, 4

o Hence [BA CA DA |=0
18. One vertex of arectangular paralelopiped is at the

origin O and the lengths of its edges along x, y and M
7 5-12 20-4|=0
z axes are 3, 4 and 5 units respectively. Let P be 6 0 2L-6

the vertex (3, 4, 5). Then the shortest distance

2
between the diagonal OP and an edge parallel to z 1 =2,3 Hence > (1.+2) =41

reS

axis, not passingthroughOorPis: 20. Let A:{x eR:[x+3]+[x+4]s3},
12
1) —= 2 — > 3\
NG SJ— B= XGR:3X(Zij <3| where[t]
r:l:l-or
12
(3) 125 “) 5 denotes greatest integer function. Then,
Official Ans. by NTA (4) () AnB=9¢
Ans. (4) (A=B
3) BcC,A=B
Sol EquationofOPisizlzE (3) B
3 45 (4 AcBA=B
a=(0,0,0) &=(3,0,9) Official Ans. by NTA (2)
b, = (3, 4,5) b, =(0,0, 1) Ans. (2)
Equation of edge parallel to z axis Sol. [x]+3+[x]+4<3
x—3:y—O:z—5 2[x <-4
0 0 1
N, X|<-2 =2xe(~w0-1........ (A)
(6. &) (B ] o
S.D: — — [ 1 \X—S
‘b1><b2‘ 3. =
3)( 10 <373X
305 1_%
3 45 L
001 34 12 2713
? ] ﬁ ‘4? 5 —-3X >+3
3 4 5 X<=1 i (B)
001 A=B
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21

Sol.

22

Sol.
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SECTION-B
Let a ez and [t] be the greatest integer < t. Then
the number of points, where the function f(x) = [a
+13sinx], x € (0, m) isnot differentiable, is
Official Ans. by NTA (25)

_ . __Ans (25)
f(x) =[a+ 13sinX], x € (0, )
For [n sin x]; Tota number of non differentiable

pointsare = 2n—1 for x <(0,x)

So number of non differentiable points for [13 sin
X] = 25 Points

A circle passing through the point P(a, ) in the

first quadrant touches the two coordinate axes at
the points A and B. The point P is above the line
AB. The point Q on the line segment AB is the
foot of perpendicular from P on AB. If PQ is equal

to 11 units, then the value of o is

Official Ans. by NTA (121)
Ans. (121)

NN

A

Let equation of circleis (x-a)” +(y—a)’ = a?
which is passing through P (o, B)

then (oc—a)2+([3—z:1)2 =a?

a’ +p?—20a-2pa+a’=0

Here equation of ABisx+y=a
Let Q (a',B') befoot of perpendicular of P on AB

oc'—a_B'—B_—(oc+[3—a)
1 1 2

2

PQ? = (oc'—oc)2+([3'—[3)=%(oz+[3—a)2+%(a+[3—a)

23.

24,

25.

Sol.

Sol.

121:%(0L+B—a)2

242 = 0% +p% —20a—2Pa+a’ + 2ap
242 = 20P
= oaf=121
The number of ways of giving 20 distinct oranges
to 3 children such that each child gets atleast one
orangeis
Official Ans. by NTA (171)
Ans. (Bonus)
20 distinct oranges distributed among 3 children so
that each child gets at |east one orange
=3%-%C; 22 +°C,1%
Bonus
If the area of the region
S= {(x,y) 2y —yP <x? <2y, x> y} isequa to

n—+2—i, then the natural number nisequal to

n+l n-1

Official Ans. by NTA (5)
Ans. (5)

X*+y’-2y>0 & x*-2y<0, x>y

1 £ x° n 1
Hence required area = —><2><2—I—dx—(———j
2 . 2 4 2

=>n =5

ol
NG}

Let the point (p, p+ 1) lieinsde the region
E={(x,y):3—xsy§\/ﬁ,0£x33} If the set of
al values of pistheinterva (a b). thenb?+ b — &
isequal to

Official Ans. by NTA (3)

Ans. (3)
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Sol.

26.

Sol.

27.

3—xsysm

Points(p,p+ 1) liesony=x+1
So point of intersection between
y=X+1& y=3-xisx=1,y=2

and point of intersection between

X+1=/9-x%is x = _1+2\/177

—1+\/1_7}

(
Hence p eLl, 5

Henceb® +b—a =3
Lety = y(x) be asolution of the differential

equation (xcos x)dy + (xysinx +ycosx —l)dx =0,

T Y Y
—.If = (—j: , then
O<x<2 3y 3 V3

prigho ()

Official Ans. by NTA (2)

isequd to

Ans. (2)

(xcosx)dy + (xysinx + ycosx —1)dx =0, 0< x <%

ﬂ+(xsinx+cosx) 1
dx X COS X © XCOSX
IF =X secx
y.xsecx:jxsecxdx:tanx+c
X COS X

. 3J3
Smcey[ﬁ)zi

3 i
Hencec =+/3

renceoy (5 e () =122

The coefficient of x™ in the expansion of

Official Ans. by NTA (5005)

Ans. (5005)

Sol.

28.

29.

Sol.

1 15
[X4_F]

o= () ()
60 —7r =18
r=6
Hence coeff. of x*8 = *C4 = 5005
Let A={1, 2, 3, 4,....10} and B = {0, 1, 2, 3, 4}.
The number of elementsin the relation R = {(a, b)
€A xA:2@@-b?+3@-b)eB}is
Official Ans. by NTA (18)

Ans. (18)
A={123,....10}
B={0,123 4}
R={(a b) € A x A: 2(a—b)* + 3(a—b) € B}
Now 2(a—b)*+3(a—b)=(a—b)(2(a—b)+3)
>a=bora-b=-2
When a=b = 10 order pairs
When a— b = -2 =8 order pairs
Total =18
Let the image of the point P(l, 2, 3) in the plane 2x
—y +z=9 beQ. If the coordinates of the point R
are (6, 10, 7), then the square of the area of the
triangle PQR is_
Official Ans. by NTA (594)

Ans. (594)
Let Q (o.,pB,v)be the image of P, about the plane
2X—y+z=9

(x—l_B—Z_y—3_
2 -1 1

2

=>a=5,p=0,y=5
Then area of triangle PQR is:%‘ﬁéxﬁi‘

= ‘—12i—3j+ 21|2‘ = 144 +9+441 = /504

Square of area = 594
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30. Letthetangenttothecurvex®+2x -4y +9=0at
the point P(1, 3) on it meet the y-axisat A. Let the

line passing through P and parallel to the line x —
3y = 6 meet the parabola y® = 4x at B. If B lieson
the line 2x — 3y = 8. then (AB)? isequal to

Official Ans. by NTA (292)

Ans. (292)
Sol. Equation of tangent at P (1, 3) to the curve
X2+ 2x—4y+9=0isy x=2
Then the point A is(0, 2)
Equation of line passing through P and parallel to
thelinex —3y = 6.
The possible coordinate of B are (4, 4) or (16, 8)
But (4, 4) does not satisfy 2x -3y = 8
Thus the point B is (16, 8)
Then (AB)? = 292
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