JEE Main 2023 (2nd Attempt)

@ RANKERS

(Shift - 02 Mathematics Paper) 11.04.2023
SECTION-A . x+1 y+5 z-0
Line : = = =u
X +1 X X 9 2 2 1
1. If X X+A X i 2—(103X+81), then 7b, Point T:(zu_1’2“_5’“)
X X  X+A
N It lies on plane
3 are the roots of the equation d—1+2 ( - 5) +3u+2=0
(1)4x*+24x-27=0 (2)4x>—24x+27=0 w=l
(B)4x*+24x+27=0 (4)4x*—24x-27=0
Official Ans. by NTA (2) ~T=(1,-3,1)
Allen Ans. (2)
RT =3
Sol. Putx =0
1 0 0 3. If the 1011™ term from the end in the binomial
9 4X 5 2022
0  0|=—-x81 expansion of (———j is 1024 times 1011™
0 0 A2 o .
term from the beginning, then |x| is equal to
TP (1) 12 2)8
8 2
L3 3) 10 (4) 15
“373 Official Ans. by NTA (3)
Allen Ans. (BONUS)
. L. 9 3 27
.. Required equation is : x" —x| =+ = [x +—=0 o
2 2 4 Sol. T, from beginning =T,,,.,,
4x* —24x+27=0 1012 1010
. . : NI N ]
2. Let the line passing through the points, P (2, — 1, 2) = wo | 5 x
and Q (5, 3, 4) meet the plane x —y + z =4 at the
point R. Then the distance of the point R from the Ty, from end
plane x + 2y + 3z + 2 = 0 measured parallel to the 1012 £ 4 1010
7 3 2 =" Cion (__SJ (_X)
line 2L = y;r =z is equal to 2x 5
1012 1010
(1) V31 (2) V189 Given : **C (_—Sj [4—){)
1010 2X 5
(3) Vo1 43
Official Ans. by NTA (4) — 010 2022 ~ (__Sj‘()lo (4_)(]1012
Allen Ans. (4) "\ 2x 5
Sol.Line:X;5=y23=Z;4=k —_52_210 4_Xz
2x 5
R(3A+5,40+3,20+4)
4
S 3NAS—AN-3+2ht4=4 xu%
A+6=4. . A==2
5
. =(—-1 — X|=—
~R=(~1,-5,0) |x| v
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Let the function f: [0, 2] — R be defined as
emin{xz,x—[x]}

f(x)= ’

e[x—loge x] ,

x €[0,1)
X 6[1,2]

where [t] denotes the greatest integer less than or

equal to t. Then the value of the integral
2

fo(x)dx is

0

(1)2e-1 2) 1+3?e

3) 2e—l “4) (e—l)(e2 +lj
2 2

Official Ans. by NTA (3)

Allen Ans. (3)

Sol. Minimum {x*, {x}} =x*; x €[0,1)
[x—log, x]=1;x€[L2)

e;xe[L2)

jxf(x)dx

0

1

=§(e 1)+

=2e—l
2

= jxexzdx +jex dx
0 1
1

L(a-1e

Let y = y (x) be the solution of the differential
dy 5

(x5 + 1)2
+ y=
x(x5 +1) x’
y(1) =2, then y(2) is equal to
637 679

M T3¢ @ 1%

693 697

- 4) 2~
) T2 @ T
Official Ans. by NTA (3)

Allen Ans. (3)

5dx J'Sxiﬁdx

Sol. IF=e () =e ()
Put, 1+x° =t = —5x *dx =dt
—dt 5
o _ 1 X
=e =- = -
t 1+x

equations

5 5
X X

B (1+X5)2
y.1+xs _'[(1+X5)X x’ dx

=Ix3dx+Jx’2dx
x> x*

. =———+cC
Y 1+x° 4 x
Giventhat:x=1 =y=2

x>0, If

2-l=l—1+c
2 4

7
c=—
4

X

. 1.7
YTex 4 x 4

Now put, x =2
32 21
(33} 4
693

128
If four distinct points with position vectors a,b,¢

and d are coplanar; then [566] is equal to

(4)[bed |+ ddc]|+|dbd]

Official Ans. by NTA (1)
Allen Ans. (1)
Sol. d,b,¢,d are coplanar points.

,6—d,d—a are coplanar vectors.

¢d|-[bad]-[dcd]=
:»f[aﬁa] =[¢db]+|bdd |+[dcd]

:R - R be a continuous function satisfying
/2 /4

.[ f(sin2x)-sinxdx + o J f(cos2x)-cosxdx =0,
0 0

then a is equal to

()3 ) V2
3) V3 @) -2
Official Ans. by NTA (4)

Allen Ans. (4)

3
Sol. 1= I sm2x sinxdx + f(sian)sinxdx
0

p\;u_..\;\;.

+a

St— 3

f(cos2x)cosxdx =0

Apply king in first part and put x — g =t in second

part.

2
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10. Let P be the plane passing through the points (5, 3,
0), (13, 3, -2) and (1, 6, 2). For aeN, if the
distances of the points A (3, 4, o) and B (2, a, a)

from the plane P are 2 and 3 respectively, then the

; :
j cos2x s1n(——xjdx+j cos2t s1n[ +tjdt
0 0

+a| f(cos2x)cosxdx =0

St— |

positive value of a is

1 - (e (2)4
I= _ff(cos2x){2sinz-cosx+acosx}dx=O (3)3 45
’ . Official Ans. by NTA (2)
1
I=(0L+\/§)J.f(cos2x)cosxdx=0 AllenAAnsA. (Z)A
0 I
ra==2 Sol. [8 0 -2|=i(-6)+8j-24k
8. If the system of linear equations 4 -3 -2
7x+1ly+oz=13 . R
Sx+dy+7z=p Normal of the plane = 3i —4j+12k

175% +194y + 577 = 361 Plane: 3x —4y +12z=3

has infinitely many solutions, then a+p+2 is Distance from A (3, 4, )

equal to ‘%‘ =2
(14 (2)3
35 )6 “=?
Official Ans. by NTA (1) o =-8(rejected)
Allen Ans. (1) Distance from B (2, 3, a)
Sol. 7x+1ly+oaz=13 ...... (1) 6-12+12a—3
Sx+4y+7z=p ... (i1) ‘T‘=3
175% +194y + 572 =361 ..... (i) a4
(1) > 10 + (if) > 21 — (i) 11.  The converse of the statement ((~ p)A q) =r is
z(100+147-57)=130+213—-361
.-.(10a+90:0 ) ’ M (=r)=pnq @ (=n)=(p)na)
o =—9 3) ((~p)va)=r @) (pv(~q))=(~r1)
130-361+21=0 Official Ans. by NTA (4)
B=11 Allen Ans. (4)
a+B+2=4 Sol. Converse of ((~ p)Aq)=r
9. The domain of the function =r— (~ pA CI)
1 . =-rv(~pAq)

f(x)= is (where [x] denotes the
=r1v(pv~q)=(pv~q)=~r
12. The angle of elevation of the top P of a tower from

the feet of one person standing due South of the

[X]2 —3[x] -10

greatest integer less than or equal to x)

(1) (=0,=2)U(5,0)  (2) (—0,-3]U[6,%) tower is 45° and from the feet of another person
standing due west of the tower is 30°. If the height
3) (—00, —2) U[6,0) (4) (—0,-3] U(S,OO) of the tower is 5 meters, then the distance (in
. meters) between the two persons is equal to
Official Ans. by NTA (3) (1) 10 )5
Allen Ans. (3) 5
Sol. [x]’ -3[x]-10>0 (3) 55 (4) S5
[x] < —2or[x] >5 Official Ans. by NTA (1)
Allen Ans. (1)
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e Sol.x +y=18 {~"mean=5} ..... (i)
2 2
1021+4+16+25+x +y 95
6
Sm 2 5 .
X +y =164 ...... (i1)
| sm N Person 1 By solving (i) and (ii)
0 South x=8,y=10
53 Person 2 M.D.(i) _ Z'Xi _ X| _ 8
Sol. West 6 3
Distance = 10 (By Pythagoras theorem) 16. The sum of the coefficients of three consecutive
13. Leta, b, ¢ and d be positive real numbers such that terms in the binomial expansion of (1 + x)“”,
a+b+c+d=I1l If the maximum value of which are in the ratio 1 : 3 : 5, is equal to
a’b’c’d is 3750, then the value of P is (1) 25 (2) 63
(1)90 (2) 110 (3) 41 (4) 92
(3)55 (4) 108 Official Ans. by NTA (2)
Official Ans. by NTA (1) Allen Ans. (2)
Allen Ans. (1)
b Sol. "*C_, : "*C.:"? C,,, =1:3:5
a c
5(5j+3(3)+2(2j+d Sbeld 11 ’C,, 21
Sol. 2| == e 3
11 5’372 A " ; i
n=4r-3..... i
513 2 1/11
1> (a sb 3C zd ) i = E
5 3 2 " Cr+1 5
=90 8r—1=3n...... (ii)
14.  If the radius of the largest circle with centre (2, 0) From, (i) and (ii)
inscribed in the ellipse x* + 4y> = 36 is 1, then 12r° r=2andn=35
is equal to Required sum = 63
72 2) 115 17. If the letters of the word MATHS are permuted
3)92 (4) 69 and all possible words so formed are arranged as in
Official Ans. by NTA (3) a dictionary with serial numbers, then the serial
Allen Ans. (3) number of the word THAMS is
Sol. (x—2)" +y* =1’ (1) 103 (2) 104
. . . (3) 101 (4) 102
Solving with ellipse, we get )
R Official Ans. by NTA (1)
(x 3 2)2 N 36 —-x _p Allen Ans. (1)
4 Sol. 4x4+1x3+1=103
3x* —16x +52—4r* =0 18. For aeC, letA:{zeC:Re(a+Z)>Im(§+z)}
D:O:>4r2:% and B={zeC:Re(a+Z)<Im(a+z)}.Then
15. Let the mean of 6 observation 1, 2,4, 5, x and y be among the two statements : .
5 and their variance be 10. Then their mean (S1): If Re (A), Im (A) > 0, then the set A contains
deviation about the mean is equal to all the real numbers
1 10 2 L (S2) : If Re (A), Im (A) < 0, then the set B contains
&) ()
3 3 all the real numbers,
3)3 @) 8 (1) Only (S1) is true (2) both are false
3 (3) Only (S2) is true (4) Both are true
Official Ans. by NTA (4) Official Ans. by NTA (2)
Allen Ans. (4) Allen Ans. (2)
4
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Sol. Let a =x, +1y, z=X+1y x+1, x<0
Now Re(a+2)>lm(5+z) Sol. f(x)=41-x, 0<x<l
x—1,1<x
X HX>-y Y
x1=2,y1=10,x=-12,y=0 g(x):{x+1,x<0
Given inequality is not valid for these values. Lx=0
S1 is false. Xx+2,x<-1
- S
Now Re(a+z)<1m(a+z) » X =
X1+X<-yi +y ~.g(f(x)) is continuous everywhere
xi=-2,y1=-10,x=12,y=0 g(f(x)) is not differentiable at x = — 1
Given inequality is not valid for these values.
2 is false Differentiable everywhere else
19. LetA={1,3,4,6,9} and B={2,4,5, 8, 10}. Let SECTION-B
R be a relation defined on A x B such that R = i
{((a1, br),(a2, bo)) : a, <b, and b, <a, }. Then the 21.  The number of points, where the curve
number of elements in the set R is flx) =¥ —e™—3e"™ - e+ 1, xeR cuts x-axis,
(1) 26 (2) 160 is equal to
(3) 180 4) 52
Official Ans. by NTA (2) Official Ans. by NTA (2)
Allen Ans. (2) Allen Ans. (2)
Sol. Let a, =1=5 choices of b, Sol. Let ¢ =t
a, =3 =4 choices of by
Sttt -3 —t+1=0
a, =4=4 choices of b,
1 1
a, =6 =2 choices of b, :>t2+t_2_(t+¥j_3:0
a, =9=>1 choices of by
2
For (a1, by) 16 ways . 3(t+%j _(t+%j_5=0
Similarly, b, =2=>4 choices of a,
b, =4 =3 choices of a, 1:1+\/ﬁ
b, =5=2 choices of a, t 2
b. =8 =1 choices of a Two real values of t.
1 - 2
Required elements in R = 160 22.  Let the probability of getting head for a biased coin
20. Let fand g be two functions defined by 1 . )
. 0 be 7 It is tossed repeatedly until a head appears.
X+1, X< +1, <0
f(x):{ and g(x)z{x =T
|X - 1| , x20 I, x20 Let N be the number of tosses required. If the
a};elgi(f%:rfgrfg;ge everywhere probability that the equation 64x* + 5Nx + 1 = 0
(2) Continuous everywhere but not differentiable . P )
tly at one point has no real root is —, where p and q are co-prime,
exac
(3) Not continuous at x =— 1 )
i ) ] then q — p is equal to
(4) Continuous everywhere but not differentiable at
x=1 Official Ans. by NTA (27)
Official Ans. by NTA (2)
Allen Ans. (2) Allen Ans. (27)
5
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Sol. 64x> +5Nx+1=0
D=25N*-256<0

<§:N<E
25 5

S N=L2,3

= N?

.'.Probability:l+§xl+§x§xl:3—7
4 4 4 4 4 o4

Sq-p=27

2 .
Sol. w cR
z°—31z-2

(11iz—13)

:1+(22—3iz—2)

S

Putz = a—gi
11

= (22 -3iz— 2) is imaginary

23. Let a=i+2j+3k and b=i+j-k If ¢ is a
- Putz=x+1y
vector such that a-c=11, b-(axc)=27 and
- - = (x> —y? +2xyi—3ix + 3y —2) € Imagina
b-éz—x@‘b,thenﬁxér is equal to ( Y v Y ) sinary
2 2 .
Official Ans. by NTA (285) = Re(x* —y* +3y —2+(2xy -3x)i) =0
Allen Ans. (285) —x* -y +3y—2=0
Sol. a=1+2j+3k, b=i+]—k
b-(dx¢)=27,d-b=0 3
xzz(y—l)(y—2) .‘.z=oc—ﬁi
bx(dxc)=-3a
- Put x — -13
Let 0 be angle between b, ax¢ Wwx=wL Y=
Then ‘b‘-|axc|s1n6=3\/ﬁ o= —13_1 —_13_2
11 11
‘B‘-|§xé|cos9=27
24 %35
! 121 !
:sine—E
\/% 2420 =48x35=1680
""b‘XF‘XE':S@ 25. For k eN, if the sum of the series
axcl=+3x+95
:|axc| \/_X\/_ 1+i+%+g+£+... is 10, then the value of k
k k° k» k
2 f
4. Let S=lzeC-{i2}: 22 gl g is
z"=3iz-2
a—%ieS,aeR—{O}, then 2420’ is equal to Official Ans. by NTA (2)
Official Ans. by NTA (1680) Allen Ans. (2)
Allen Ans. (1680)
6
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Sol. 1021+ 4 N % N g N 2 +...uptow 27. Let the tangent to the parabola y> = 12x at the point
k k° ko k
(3, o) be perpendicular to the line 2x + 2y = 3.
4 8 13 19
9=— — —3+—4+ ..... uptooo . .
k k k¥ k Then the square of distance of the point (6, — 4)
S 4, 8. B, uptooo from the normal to the hyperbola a’x* — 9y* = 9a. >
k kK kK k'
at its point (o. — 1, o + 2) is equal to
1y 4 4 5 6 )
S=9 1_E :k+F+F+k_“+ ..... uptooo Official Ans. by NTA (116)
S 4 4 5 Allen Ans. (116)
= —+—+—+...uptoo
k k* k¥ k i X
Sol. -~ P(3,0) liesony’ =12 x
Ne 4 1 1 1 = a=16
l-=|S=—+—+—F+—5+....
k k k¥ k' k
dy 6 .
1 But, — :—=1:a:6(a:—6reject)
1 2 4 - X(3,u) o
91—~ | =24+ K
k) k ( 1)
l_i 2 2
k Now,  hyperbola ——% =1, normal at
9(k—1)’ =4k(k—1)+1
k=2 Q(a—La+2)is 9?x+3§y 45
26. LetA=1{1,2,3,4,5}and B= {1, 2,3,4,5, 6}.
Then the number of functions f: A — B satisfying =2x+5y-50=0
f(1) + f(2) = f(4) — 1 is equal to
Now, distance of (6, —4) from 2x + S5y — 50 =0 is
Official Ans. by NTA (360)
equal to
Allen Ans. (360)
2(6)-5(4)—50|
Sol. f(1)+f(2)+1=f(4)<6 »+5 | @
f(l) + f(2) <5 = Squareof distance =116
: _ _ : . -y z-3
Case (i) f(l) =1 :>f(2) =1,2,3,4 = 4mappings 28. Let the line (:x=—>= ,AeR meet the
Case (11 f(l) :2::>f(2) =1,2,3= 3mappings plane P : x + 2y + 3z = 4 at the point ((x,B,y). If
Case (i) f(l):3:>f(2)=1,2:>2mapp1ngs the angle between the line ¢/ and the plane P is
Case (iv) f(1)=4=f(2)=1= 1mapping
cos” (, fi} then o +2B+ 67 is equal to
f (5) &f (6) both have 6 mappings each 14
Number of functions = (4+3 + 2+1)>< 6x6=360 Official Ans. by NTA (11)
Allen Ans. (11)
7
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Sol. /:x="—-=
2

DR’s of line ¢ (1,2, )

DR'’s of normal vector of plane P : x + 2y + 3z =4
are (1, 2, 3)

Now, angle between line ¢ and plane P is given by

sinf = 1+4+3h |— 3 (givencos@—\/EJ
S50 14| 14 14
:kzg
3

Let variable point on line ¢ is (t,2t+1,§t+3)

lies on plane P.

=>t=-1

:(—1,—1,%jz(a,ﬁ,y)

=a+2B+6y=11

If the line £, :3y—2x =3 is the angular bisector of
the lines (, :x—y+1=0 and /;:ax+Py+17=0,
then o +p° —a—P is equal to

Official Ans. by NTA (348)

Allen Ans. (348)

Sol. Point of intersection of (,:3y—2x =3
(,:x—y+1=0is P=(0,1)

Which lies on /; :ax+By+17=0,
=|B=-17

Consider a random point Q = (—1,0)

on {,:x—y+1=0, image of Q about

-1
l,:x—y+1=0 is Q'E(l—;,%) which is

calculated by formulae

30.

x=(=1)_y-0_ _z[ﬂj
2 -3 13

Now, Q" lieson (;:ax+By+17=0

=|lo=7

Now, o +B* —a—B =348

If A is the area in the first quadrant enclosed by the

curve C:2x’—y+1=0, the tangent to C at the

point (1, 3) and the line x +y = 1, then the value of

60A is

Official Ans. by NTA (16)

Allen Ans. (16)
Sol.

y = 2x2+ 1
Tangent at (1, 3)
y=4x—-1

1
A=I(2x2+1)dx—area of (AQOT) — area of
0

(APQR) + area of (AQRS)
a-(Za)-l 2.0 e
3 2 8 40 60
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