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Sol.

Sol.

SECTION-A
1) 1 p

Let 5f(x)+4f| | =+3x>0. Then 18 f (x) dx
1

is equal to:

(1)101og. 2 -6
(2)101loge 2+ 6
(3)5log.2+3
(4)51og.2-3

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

5f(x)+4f[§) R Se).
1
replace X — "

5f[%)+4f(x)=x+3 ...... @)
Eq. (1) % 5 —eq. (2) x 4

f(x) =%(§—4x+3}

2
I= 18‘[£[§—4x+3] dx =10 log.2 -6
1 9\X

A pair of dice is thrown 5 times. For each throw, a

total of 5 is considered a success. If the probability

.k
of at least 4 successes is e

then k is equal to

(1) 82

(2) 123

(3) 164

4)75

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

Probability of success = ==p

| |k

Probability of failure g = 5

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

= 5(:4 p4q + SCS p - 310 311

k =123

3.

Sol.

Sol.

If *C,:"C, =10:1, then the ratio
(n2 + 311) : (n2 —3n+ 4) is
(1)35:16

(2) 65:37

(3)27:11

4) 2:1

Official Ans. by NTA (4)

Allen Ans. (4)

2n _ _

C 100 2n(2n-1)(2n 2):10
"C, n(n-1)(n-2)
n=3_8

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

[(‘/5 +%] is v/6:1, then the third term from the

beginning is:

(1) 6042

(2) 6043

(3) 302

(4) 3043

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

"c,2* .L34J :ﬁ
n C4 3_[24)[21] !

=>n=10

1 1
SoTs = 1C, 22°3742 =4 _g0/3

3
Let a=2i+3j+4k, b=2i—2j—2k and
c= —i+4]+3k .If d is a vector perpendicular to
both b and ¢ and a.d =18, Then |§><a|2 is equal

to

(1) 640

(2) 760

(3) 680

(4) 720

Official Ans. by NTA (4)
Allen Ans. (4)
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Sol. a= k(ﬁ XE) 7.  From the top A of a vertical wall AB of height 30
m, the angles of depression of the top P and bottom
bk L Q of a vertical tower PQ are 15° and 60°
bxc=1 -2 -2 =2i-j+2k respectively. B and Q are on the same horizontal
143 level. If C is a point on AB such that CB = PQ,
d— 7»(2?—] + Zk) then the area (in m?) of the quadrilateral BCPQ is
- equal to
ad=18 (1) 600(\/§—1)
A=2
i 2) 300(+/3+1
So d:2(2i—j+2k) @ ( )
o 3) 200(3—J§)
i j Kk
dxa=|4 —2 4 = —20i-8j+16k (4) 300(v3-1)
2.3 4 Official Ans. by NTA (1)
|a N 5|2 — 720 Allen Ans. (1)
A pmm——— — --
6.  The straight lines 1; and 1, pass through the origin L
p
and trisect the line segment of the line L: 9x + S5y = ¢
45 between the axes. If m; and m; are the slopes of
the lines 1; and l,then the point of intersection of 60° o
B
the line y = (m; + my)x with L lies on Sol.
(1) 6x+y=10 taneoo:f:%
2)6x—y=15
B)y-=x=5 BQ = 10V3m =CP
AC
4 y-2x=5 tanlssozz-\/':E
Official Ans. by NTA (3
Y ) AC=103(2-+3)
Allen Ans. (3)
. Area = 104/3(60-201/3) = 600(v/3-1)
~ ’ 8. The sum of the first 20 terms of the series 5 +11 +
19+ 29 +41 + ... is
(1) 3450
(2) 3250
(3) 3420
(0,0) (4) 3520
Sol. Official Ans. by NTA (4)
_33_9 Allen Ans. (4)
“ 10 10 _
Sol. Sy =5+11+19+29+.......
_63_18 Let T,=ar*+br+c
L, =
> 5 Ti=atb+c=5
y =(m; +mo)x T, =4a+2b+c=11
_9 T3=9a+3b+c=19
y==X
2 a=1,b=3,c=1
. . . . . (10 45 20 20 20
Point of intersection with L is (——j Hence Soo=>'r2+3% r+ > '1=23520
ak T
2

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



Final JEE-Main Exam April, 2023/06-04-2023/Morning Session

9. The mean and variance of a set of 15 numbers are X2 (x sec? X -+ tan x)
, , 1. Let I(x)=] —dx . If 1(0) = 0 the I
12 and 14 respectively. The mean and variance of (xtanx +1)
another set of 15 numbers are 14 and &° i
respectively. If the variance of all the 30 numbers [Z] is equal to
. . 5
in the two sets is 13, then c”is equal to . (X+4)2 22
(19 9 16 4(n+4)
2) 12
@ @ o (x+4)° . 2
()11 9716 Ta(nra)
4) 10
Official Ans. by NTA (4) 3) lo (x+4) =
1C1 S. by 9e 32 4(7[ + 4)
Allen Ans. (4)
4)2 7
2 2 -m,) 4) lo (x+ +
Sol. Combine var. = 1% *M0 | Ml (m, TZ) (4) leg. 32 4(n+4)
I’l1 + n2 (n1 + nz)
Official Ans. by NTA (3)
2 15.15(12-14)°
13 =1514+150 ( ) Allen Ans. (3)
30 30x30
x* (xsec’ X + tan x
13=14+c2 4 Sol. |(x)=j ( - )dx
2 (xtanx +1)
c* =10 Let xtan x + 1=t
10. Let A = [aj]2> where a; # 0 for all i, j and A* = 1. I 2[ 1 J j 2x__,
=X + X
Let a be the sum of all diagonal elements of A and Xtan X+ xtanx +1
= |A|, then 3a” + 4b” is equal to B [ l) ,[ X C0SX
(1)7 7 Axtanx+ XSINX+ 008X
(2)14 I:xz[_—11]+2ln|xsinx+cosx|+c
(3) 3 Xtan x +
4) 4 AsI(0)=0=>C=0
Official Ans. by NTA (4) |[E) . ((n+ 4)2\ e
Allen Ans. (4) 4) L 32 J 4(n+4)
Sol. Let A= ﬁ ﬂ 12. Ifthe equation of the plane passing through the line
of intersection of the planes 2x —y + z = 3, 4x— 3y
2
A? = {p raropar q:} +5z + 9 = 0 and parallel to the line
pr+rs gs+s
X+1 y+3 z-2 . _
=p?+qr=1 (1) pg+gs=0=>q(p+s)=0(3) > =4 isax +by +cz+6=0.thena
=s*+qr=1(2) pr+rs=0=r(p+s)=0 (4) +b +cis equal to
Equation (1) — equation (2) (1) 14
p’=s’=p+s=0 2) 12
Now 3a” + 4b* )13
= 3(p+s)’ +4(ps—qr)’ (4) 15
) ) Official Ans. by NTA (1)
=3.0+4 (-p°—qr) =4(p*+qr) =4
( P ) (p a ) Allen Ans. (1)
3
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Sol. Equation of family of plane 15. Let ay, ay, a3. ...an be n positive consecutive terms
(2x-y+z-3) + A(4x-3y+5z+9) =0 of an arithmetic progression. If d > 0 is its common
X(2+41)-y(1+31)+2(1+541)-3+91 =0 difference, then
Parallel to the line lim \/E (1 P S N 1 )
~2(2+4%)~(1+30) 4+ (1+50)5=0 S EL Wy ey )
5L =3 M1

3 (2) Jd
=g .
_ 3) =
equation of plane Jd
1Ix—-7y+10z+6=0 40
atb+c=14 Official Ans. by NTA (1)
13. Statement (P=Q)A(R=Q) is logically Allen Ans. (1)
equivalent to al 1 1 1 )
Sol. lim —L + F v +—J
(M) (PvR)=Q NN (o, +\a,  \fa, + Ay Ve +4a,
(2) (P=R)A(Q=R) On rationalising each term
(3) (P=R)v(Q=R) ”m\/g(\/a_\/@
4) (PAR)=Q i ”L d J
Official Ans. by NTA (1) \FK (n-1)d )
lim,|—| ————1| =1
Allen Ans. (1) n>o\In L(\/;“L \/i)dJ
Sol. (P=Q)A(R=0Q) .
16. If'the system of equations
We known that P=Q = ~PvQ
xt+y+az=b
=(~PvQ)A(~RVvQ) 2x +5y+2z=6
=(~PA~R)vQ X+2y+3z=3
=>~(PVR)vQ has infinitely many solutions, then 2a + 3b is equal
=(PVR)=Q to
. (1)23
14. The sum of all the roots of the equation
2 . (2) 28
|x —8x+15|—2x+7 =01s:
(3)25
(1) 9+43 4) 20
(2) 11443 Official Ans. by NTA (1)
(3)9-\3 Allen Ans. (1)
) 11-43 11 a
Official Ans. by NTA (1) Sol. A=2 5 2[=0=>11-4—-a=0
Allen Ans. (1) 1 2 3

Sol. For x<3orx>5 a=7
X? —8Xx+15-2x+7=0 b 1 a
Xx=5+43 A=6 5 2 =0=>11b-12-21=0
For 3<x<5, x> —8x+15+2x—7=0 3 23
x=4 b=3
Hence sum = 9++/3 2a+3b=23

4
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17. If2x' +3y* =20, then j_i at (2, 2) is equal to 19. Let the position vectors of the points A, B, C and
D be 5?+5]+2kk, i+2]+3k, —2f+7»]+4k and
) (3+log,8) (2) -[2+10g.8 o
_L2+|Oge4 (3+l0g, 4 —i+5j+6k. Let the set S={\ eR: The points A,
(3+1og,16) (3+log, 4) B, C and D are coplanar}. Then " (1+2)" is equal
3) - 1o 8 “4) _L oS
+1log, 8 2+log, 8
to
Official Ans. by NTA (2)
(1) 41 (2)25
Allen Ans. (2)
37
Sol. 2x¥+3y*=20 3) 13 4 >
2% [L(ln x) y'}syx {ﬂ+ In y} -0 Official Ans. by NTA (1)
X y
Allen Ans. (1)
—(12In2+8
y'= ( ) — | 2+log.8 Sol. Since A, B, C, D are coplanner
12+8In2 3+log, 4 L
Hence [BA CA DA |=0
18. One vertex of a rectangular parallelopiped is at the
origin O and the lengths of its edges along x, y and 4 3 23
3,4 and 5 unit tively. Let P b 7 o5mh 2m4=0
z axes are 3, 4 and 5 units respectively. Le e 6 0 2-6
the vertex (3, 4, 5). Then the shortest distance ,
between the diagonal OP and an edge parallel to z %=2.3 Hence é(}ﬁz) =4
axis, not passing through O or P is: 20. Let A= {x eR:[x+3]+[x+4]< 3} ,
12 12
1) —= 2 —= = 3\
5 55 B={xecR:3 [zij <3% %, where [t]
1 10°
12
(3) 1245 “) 5 denotes greatest integer function. Then,
Official Ans. by NTA (4) (1) AnB=9¢
Allen Ans. (4) 2)A=B
3) BcC,A=B
Sol  Equation of OP is xX_y_ 2 3
3 4 5 (4) AcBA=B
a1 =(0,0,0) a2=3,0,5) Official Ans. by NTA (2)
b1=(3,4,5) b>=(0,0, 1) Allen Ans. (2)
Equation of edge parallel to z axis Sol. [x]+3+[x]+4<3
x-3_y-0_z-5 2[x]<-4
0 0 1
N e - X|€£-2 =2xe(-wn,-1........ (A)
(az—al).(blxbz) [ ] ( )
S.D= —— (1)
|b1 X b2| 3.—
3X 10 < 373X
305 -1
10
3 45 \
001 34 12 27 <3
I T I3
3 4 5 X<=1 iiiiiiiiinin (B)
00 1 A=B
5
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SECTION-B 121:%((1”3_61)2
21. Let aeZ and [t] be the greatest integer < t. Then
o2 4 R2 2
the number of points, where the function f(x) = [a 242=0’+p° ~20a-2a+a" + 20
+ 13 sin x], x € (0, ) is not differentiable, is 242 = 20
Official Ans. by NTA (25) = ap =121
Allen Ans. (25
en Ans. (25) 23. The number of ways of giving 20 distinct oranges
Sol. f(x)=[a+ 13sinx],x € (0, ) ' '
_ . . to 3 children such that each child gets atleast one
For [n sin x]; Total number of non differentiable
points are =2n -1 for x €(0,x) orange 1s
So number of non differentiable points for [13 sin Official Ans. by NTA (171)
x] = 25 Points Allen Ans. (Bonus)
22. A circle passing through the point P(a, B) in the Sol. 20 distinct oranges distributed among 3 children so
first quadrant touches the two coordinate axes at that each child gets at least one orange
the points A and B. The point P is above the line =3%0_3C 22 +3C, 1%
AB. The point Q on the line segment AB is the Bonus
foot of dicular from P on AB. If PQ i 1 .
oot o perpendicuiat from £ ol Qs equa 24. If the area of the region
to 11 units, then the value of af is )
S= {(x,y) 2y -y <P <2y, x> y} is equal to
Official Ans. by NTA (121)
%2 then the natural number n is equal t
Sol.
Official Ans. by NTA (5)
B P Allen Ans. (5)
k Sol. X*+y*-2y>0 & x2-2y<0, x>y
A , 1 £ x? 1
Hence required area = > x2x2 —_([X?dx - [% - 5)
Let equation of circle is (x—a)’ +(y—a)* =a? .
. . . = __E $ n = 5
which is passing through P (., B) 6 4
then (a.— a)2 +(B- a)2 =a’ 25.  Let the point (p, p + 1) lie inside the region
o’ +p*—20a—2Ba+a’ =0 E:{(x,y):3—x§ys J9-x%,0< XS3} If the set of
Here equationof ABisx+y=a i i 5 )
all values of p is the interval (a, b). then b°+b —a
Let Q (a',B’) be foot of perpendicular of P on AB .
is equal to
a-a Pp-p —(a+p-a)
1 1 2 Official Ans. by NTA (3)
PQ” = (o= +(BB) = 4 (a-+Ba) + 3o+ p-a) Allen Ans. (3)
6

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



Final JEE-Main Exam April, 2023/06-04-2023/Morning Session

2 15
Sol. 3-x<y<+9-x Sol. (X4_X_13]
Points (p,p+ 1) lies ony=x+ 1
. . . 15 s (=1
So point of intersection between T..="C ( ) =
X
=x + =2 _x1 = =
y=x+1&y=3-xisx=1,y=2 60 _7r = 18
and point of intersection between r=6
X41oJo—x is x = ~1+17 Hence coeff. of x'* = °Cs = 5005
2
28. Let A={1, 2, 3, 4,.....10} and B = {0, 1, 2, 3, 4}.
Hence p 6{1, —1+ ‘/ﬁj The number of elements in the relation R = {(a, b)
2
€A xA:2(a-b)’+3(a-b)EB}is
Hence b* +b —a’=3
ence a Official Ans. by NTA (18)
26. Lety=y(x) be a solution of the differential Allen Ans. (18)
equation (xcos x)dy + (xysinx + ycos x — )dx =0, Sol. A={123,....10}
0<x<g.lf gy[g]:\/g,then B={012,34}
R={(a,b)€ A xA:2(a—b)’+3(a—b) €B}
L T .
Zyr S sy 2
‘6 Y (6] g (6) is equal to Now 2(a—b)’ +3(a—b)=(a-b)(2(a—b)+3)
Official Ans. by NTA (2) =a=bora-b=-2
When a =b = 10 order pairs
Allen Ans. (2)
When a— b =-2 =8 order pairs
Sol. (xcos x)dy + (xysinx + ycos x —)dx =0, 0 < x < g Total = 18
dy [x SiNX 4+ COS x) 1 29. Let the image of the point P(l, 2, 3) in the plane 2x
_+ =
dx X COS X X COSX —y +2z=09 be Q. If the coordinates of the point R
IF = x secx are (6, 10, 7), then the square of the area of the
XSecxX triangle PQR is
y.xsecx:J' dx=tanx+c
XCOSX Official Ans. by NTA (594)
Since y(z] _33 Allen Ans. (594)
3 T
Sol. Let Q (oc,B,y)be the image of P, about the plane
Hencec =+/3 2X—y+z=9
T [T (T _ -1 p-2 -3
o) (32 e,
ence| Y| o) +Y'| 5 |-2| . = =2
27. The coefficient of x' in the expansion of =20a=5pB=0,v=5
[x“ _ijls is Then area of triangle PQR is :%|@ x ﬁ|
x? -
= —12?—3]+21k‘ = 144+ 9+ 441 = 594
Official Ans. by NTA (5005)
Square of area = 594
Allen Ans. (5005)
7
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30. Let the tangent to the curve x> + 2x —4y + 9 =0 at

the point P(1, 3) on it meet the y-axis at A. Let the
line passing through P and parallel to the line x —
3y = 6 meet the parabola y* = 4x at B. If B lies on
the line 2x — 3y = 8. then (AB)? is equal to

Official Ans. by NTA (292)

Allen Ans. (292)

Sol. Equation of tangent at P (1, 3) to the curve
X*+2x-4y+9=0isyx=2
Then the point A is (0, 2)
Equation of line passing through P and parallel to
the line x — 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

8
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