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Sol.

SECTION-A
Let f: [-1, 2] — R be given by
f(x) = 2x* + x + [x] — [x], where [t] denotes the
greatest integer less than or equal to t. The number
of points, where f is not continuous, is :

(1o ()3
3)4 45
Ans. (3)
Doubtful points : -1, 0, 1, «/5, \/§, 2
atx=+2,3
f(x) = (2X2 +X— [X])-i- [Xz] = Discount
2 J
Cont. Cont.
atx=-1:

RHL=£(x)=(2~1-(-1)+0=2] _
f-1)=2—1—(=l)+1=3 [

atx=2:

LHL=f(x)=8+2—-1+3=12
Cont.
f2)=8+2-2+4=12

atx=0:

LHL=0+0-(-1)+0=1

Dis
f(0)=0

atx=1

LHL=2+1-0+0=3
f(1)=3-1+1=3;Cont.

RHL=2+1-1+1=3

The differential equation of the family of circles
passing the origin and having center at the line
y=xis:

(1) (x> —y* + 2xy)dx = (x> — y* + 2xy)dy

(2) (x* + y* + 2xy)dx = (x> + y* — 2xy)dy

(3) (x* —y* + 2xy)dx = (x* - y* - 2xy)dy

(4) (x* +y* = 2xy)dx = (x> + y* + 2xy)dy

Ans. (3)

.

Sol.

Sol.
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C=x+y +gx+gy=0
2x +2yy' + g+ gy' =0

_ 2x +2yy'
1+y'
Put in (1)

Xz+yz_(MJ(x+y)=0
1+y'

(x* —y' =2xy)y' =x’ —y’ + 2xy
LetS;={z e C: |z <5},
S,=4zeC:Im L—@ 20¢ and
1-+3i
S; = {z € C: Re (z) > 0}. Then the area of region

Slm82ﬁS3iS

1257 1257
1 2
(1) 5 () 4
125n 125n
3 4
3) 2 “4) B
Ans. (4)
S :x*+y*<25 L. @)
z+(1—\/§i)
S, :lmof —————=>0
(1)
X +1y
Im of +11(>0
1-3i j
(x+iy)(1+\/§i)
Im of >0
4
:>\/§x+y20 ...... (2)
S;:x>0 L 3)
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609

.

The area enclosed between the curves y = x|x| and
y=x—|x|is:

y=—V3x

8 2

(1 3 (2) 3
4
31 (4) N
Ans. (4)
y=x"
0,0) =0
y=2x
(2,4
y ==

0
A= _[ —x* -2x _4

b 3
60 words can be made using all the letters of the
word BHBJO, with or without meaning. If these
words are written as in a dictionary, then the 50"
word is :
(1) OBBHJ
(3) OBBJH
Ans. (3)
BBHIJO

41=24
4!

21
41
=12

OBBHIJ
O B B J H— 50" rank

(2) HBBJO
(4) IBBOH

=12

.

6.

Sol.

Let a=2i+5j—k, b=2i-2j+2k
and ¢ be three vectors such that
(6+§)x(é+5+i)=§x(6+§) .a.é=-29,

then 6.(—21 + 3 + 12) is equal to :

(H 10 2)5
3) 15 4)12
Ans. (2)

Let's assume v=a+b+1i

:Si+3j+f<

-29+2=2(14+40)

A=——
2

6.(—2§ +3+1A<)+i.(—2§ +3+1;):>\‘(7,i\ +83).(—21+3+f<)
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=—%(—14+8)+2:5

Consider three vectors a,b,¢. Let |€i|=2,

B\=3

w3

and a=bxc. If ae{o, } is the angle between

the vectors b and ¢, then the minimum value of

27|¢ —5|2 is equal to :

(1) 110 (2) 105
(3) 124 (4) 121
Ans. (3)



https://allen.onelink.me/90jx/6vbiypp4

Final JEE-Main Exam April, 2024/05-04-2024/Evening

= ®
=5 ALLEN
CAREER INSTITUTE
KOTA (RAJASTHAN)

padh to suceess

Sol.

Sol.

¢ —a|=[c] +]a]" —2a.c
=[¢[* +4-0

- d=bx¢

[a] =[b x|

2 =3|¢[sina

ae {O,E}
3
><i cosecae{i oo}
3 NEN

= 27c-df = 27(£+4J =124

)

|C| =—C_CoS¢cca
3

_2

3

min

Let A(-1, 1) and B(2, 3) be two points and P be a
variable point above the line AB such that the area
of APAB is 10. If the locus of P is ax + by = 15,
then 5a+ 2b is :

12 6
)] s ) 3
34 46
Ans. (1)

2x +3y=25

6 9
—2x+2y=15
5757
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9.

Sol.

10.

Sol.

Let (o, B, v) be the image of the point (8, 5, 7) in
x-1 y+1 z-2

the line 3 5 . Then oo + B + v is
equal to
(116 (2) 18
3) 14 (4) 20
Ans. (3)
A, (8,5,7)
2f+33+5f<
PR —

M
QA +1, 3% 1,51 +2)

e
Eﬁﬁ(zi+3j+5ﬁ)=o

QA =T)2) + BA—6)(3) + (5L —5)(5)=0
381 =57

=
2
4210
2°2
A'(0,2,12)
If the constant term in the expansion of
5 12
£+2—X , X =0, 1s OLXZSX%, then 25a is
x
equal to :
(1) 639 (2) 724
(3) 693 (4) 742
Ans. (3)
12—-r
315 % )
_12
Ta="C [Tj (SITJ
12 20, \2r-12
¢.(3) s (2)(x)
Tr+1 = r/3
(5)
r==6
7Cq (3)6/5 (2)6 Ix1IXT ) )5 41/
T, = 5 = 2°3
5 25
250=693
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Let f, g: R —> R be defined as : f(x) =|x — 1| and

e’
am—{ |

x>0 . .
. Then the function f(g(x)) is
x+1, <0

Xs

(1) neither one-one nor onto.
(2) one-one but not onto.

(3) both one-one and onto.
(4) onto but not one-one.
Ans. (1)

f(g(x)) = lg(x) - 1|

eX—q x>0
fog
x+1-1] x<0

e -1 x20

—X X>

fog

Let the circle C; : x> +y* —2(x +y) + 1 =0 and C,
be a circle having centre at (—1, 0) and radius 2. If
the line of the common chord of C; and C,
intersects the y-axis at the point P, then the square

of the distance of P from the centre of C; is :

(H2 2)1
(36 (44
Ans. (1)

S X +y —2x-2y+1=0
SZ:X2+y2+2X—3=O
Common chord=§,-S,=0
—4x -2y +4=0

2x +y=2=P(0,2)

di,, =(1-0Y+@2-1) =2

.

13.

Sol.

14.

Sol.

15.
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Let the set S = {2, 4, 8, 16, ....., 512} be partitioned
into 3 sets A, B, C with equal number of elements such
that AUBUC=Sand AnNB=BNC=ANnC=¢.
The maximum number of such possible partitions of S

is equal to :

(1) 1680 (2) 1520
(3) 1710 (4) 1640
Ans. (1)

D @
(2)e

9! ,
@BB0$X1

The values of m, n, for which the system of

equations

Xx+y+z=4,

2x + 5y +5z=17,

x+2y+mz=n

has infinitely many solutions, satisfy the equation :
(Dm*+n* —m-n=46
(2)m’+n’+m+n=64

(3) m* +n*+ mn = 68

(4)m*+n*—mn =39

Ans. (4)
1 1 1

D=2 5 5|=0=>m=2
I 2 m
1 1 4

D,;=2 5 17|=0 =>n=7
1 2 n

The coefficients a, b, ¢ in the quadratic equation
ax’ + bx + ¢ = 0 are from the set {1,2,3,4,5, 6}.
If the probability of this equation having one real
root bigger than the other is p, then 216p equals :

(1) 57 (2) 38
3) 19 (4)76
Ans. (2)
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Sol.

16.

D>0
b* > 4ac
b=3:(a,c)=(1, 1)1, 2)2,1)
b=4:(ac)=(1, 1), 2)2,1)(1,3)3,1)
b=5:(a c)=(1,1)(1,2)2,1) (1,3)(3,1)(1,4)(4,1)

(1L5)E.1(L,6)(6,1)(2,3)(3,2)(2,2)
b=6:(a c)=(1,1)(1,2)2,1) (1,3)(3,1)(1,4)(4,1)

(1,5)(5,1)(1,6)(6,1)(2,3)(3,2)(2,4)(4,2)(2,2)
fav. cases = 38
38
6x6x6

Let ABCD and AEFG be squares of side 4 and

Prob. :

2 units, respectively. The point E is on the line
segment AB and the point F is on the diagonal AC.
Then the radius r of the circle passing through the
point F and touching the line segments BC and CD

Sol.

satisfies :
(Dr=1 (2Q)r*—8r+8=0
(32 —4r+1=0 4)2r*-8r+7=0
Ans. (2)
(0, 4) 4,4)
D C
F(2,2)
A E B (4, 0)
(0, 0) (2,0)
y=4
r J\
(8]
(4-r1, 41 r
f x=4
F
(2,2)
OF? =1
Q-1 +Q2-1)’=r
?—8r+8=0

.

17.

Sol.

18.

Sol.
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1
Let B(m, n) = Jxm_l(l—x)n_ldx, m, n > 0. If
0

1
[a-x"y*dx=axp(b,c), then 100@@ + b + c)
0

equals
(1) 1021 (2) 1120
(3) 2012 (4) 2120
Ans. (4)
1 20
Izjl.(l—xlo) dx
0
x'"=t
X = 110
1 -9/10
dx =—(t dt
o)
! 1 9/10
[=|1-0)*—(t) dt
Ja-o%5()
i 20
[=—[t21%(1=t)" dt
T RO
s B .,
10 10
B o 3
Letap#0and A=| o o J
B o 2a
30 -9 3a
If B=| —a 7 —2a | is the matrix of cofactors
20 5 -2

of the elements of A, then det(AB) is equal to :

(1) 343 (2) 125
(3) 64 (4) 216
Ans. (4)

Equating co-factor fo A,

(2o’ -30)=a

a =0, 2 (accept)
Now, 20” — af = 3a

=2 B=1
|AB| = |A cof (A)| = |A]
1 23
A=[2 2 1|=6-2(9)+3(6)=6

-1 2 4
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2¢0s0 + c0s20
c0s30+4cos20+5cosO+2°

If y(0) =

then at 0= g ,y" +y'+yis equal to:

3

(1) 7 )1
1

3) 7 “4)2

Ans. (4)

y= 2¢c0s0 +2cos” 0 -1
4¢c0s*0—3c0s0+8cos’0—4+5¢c0s0+2

<2cos2 6+200s9—1)
y= 2
(2005 6+20059—1)(20056+2)

T 1
= 0=— ==
2 y 2

y':l -1 X —sine)
2 (1+c056)
1
= 0== ==
2 y 2

" l[cos 0(1+ cosG)2 —sin0(2)(1 + cosO)(—sin 9)}

2 (1+cos0)*

= 0= y=1

NSNS

For x > 0, the least value of K, for which 4™ + 4",
K .
R 16* + 16 * are three consecutive terms of an

A.P.is equal to:

(1) 10 2)4
3)8 4 16
Ans. (1)
4(4X +Lj + (42" +L)
k — 4x 42x
>2 >2
k>10

.

21.

Sol.

22,
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SECTION-B
Let the mean and the standard deviation of the
probability distribution

X o 1 0 -3
POO LK
3 6 4
be p and o, respectively. If 6 —u =2, then g + p is
equal to
Ans. (5)
l+k+l+l=1 = k:l
3 6 4 4
_o, 13
3 4 4
_ o
R
2
oc= ( 21.}.14_91)_(2_1)
4 4 3 2
207«
o=, —+—+—
9 3 4
c=pn+2
2 > 208 a 9 of 9
o =(pn+2 —t—F+—=—+—+
(u+2) 9 3 4 4
2
o 20,
9 3

o =0, (reject) or =6

(" x=0 is already given)
=>oct+tu=2u+2

=5

Let y = y(x) be the solution of the differential
1

. 2 1+x2
equation dy +—X2y = xe( " ) ; y(0)=0.
dx (1 +x? )
Then the area enclosed by the curve

1

- +X2
fx)=yx)e (1 ) and the liney —x=41is .
Ans. (18)



https://allen.onelink.me/90jx/6vbiypp4

Final JEE-Main Exam April, 2024/05-04-2024/Evening

®

@ (:AAnEEz %sTITUTE

SRR <O~ (RAJASTHAN)

Sol.

23.

Sol.

IF=e (1+x2)2

J- 2x dx 1

— eler2

-1 1 -1

dx
y,el+x2 :IX,elerz ,el+x2

_1 5
2 X
Y'CHX :7+C

0.0=
1

2

X 2
X) = el+x
y(x) 5

f(x)=X2—2
y=
/

(_2: 2

x*/2

(4,8)

y =x/4

4 2
A=[(x+4)-"-dx=18
by 2

The number of solutions of

sin’x + (2 + 2x — x%)sinx — 3(x — 1)* = 0, where
—n<x<m,is

Ans. (2)

sin’x — (x> — 2x — 2)sinx — 3(x — 1)* =0

sin’x — (x — 1)?)sinx — 3(x=1)* =0

roots :
-3 (x-1)*
sinx =3 (reject) or (x — 1)

sinx = (x — 1)

(1,0)

N

24,

Sol.

Let the point (-1, o, PB) lie on the line of the

shortest distance between the lines

X+2:y—2:z—5 an x+2:y+6:Z—1‘
-3 4 2 -1 2 0

Then (o — B)* is equal to .

Ans. (25)

(71 aaaﬁ)

o~
(=31 +4j+2Kk)
P(-3%—2, 4% +2, 21 +5)

Q(_l‘l - 29 2“ - 69 1)
DRS of PQ = 3\ — 1, 21— 44 — 8, 2 — 4)

~ A A

ik
DRS of PQ=|-1 2 0
3 4 2
= (4i+2j+2k)
OR
2,1, 1)

3h—u 2u—4r-8 -21-4
2 1 1
Su=A+2&7A=pn-28

=] [a=1]
Q:(-3,4,1)
:x+3 y+4 z-1
bro= === 1
a+4 p-1

Lo, B)=>1= B

Soa=-3,p=2
(= B) =25
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25. If 26. Leta> 0 be aroot of the equation 2x* + x — 2 = 0.
\f \/— S- 2\/— 93 - 11\/— 49 - ZOI 16(1—cos(2+x—2x2))
23 18 3633 180 If lim : =a+PB17, where
st (1-ax”)
_ b a
upto o0 = 2 g+1 log, b , where a and b are o, B € Z then o+ B is equal to
Ans. (170)
integers with gcd(a, b) = 1, then 11a + 18b is equal
a
o Sol. 2x*+x-2=0
b
Ans. (76)
1
Sol = +L+ﬁ+i+i+ o0 /E
' 23 18 363 180 2 x2-0_
X N
Put—=t,wherex=\/§f\/5 b
3
2 3 4 (l—cos2(x—lj(x—1)j 4(,(_1)2
s=1+i+l b by lim16- a’y by b/
2 6 12 20 x>t 4( 1} 2( 1]
a X—g a X*g
S=1+t(1ljﬂ{lljﬂ{lljﬂ“(llj
2 2 3 3 4 45 2(1 1Y
=16x_(___j
[ t2t3t3j(tt2t3t4j a’\a b
S=1+t+—+—+—+.. || =+ —F+—+—+...
2 3 4 23 453 _2(2)_17.8_ 17x8x16
2 2 .3 Ca2\4 ) 2 —\2
S= [t+t—+ J 1(t+t—+t—+..)+2 (_H 117)
t 2 3
136.16  18+27
S= 2+[1 ) —log(1-t))= (;—ljlog(l—t)+2 182J_ 18427
136
18+2 16
oo 2 i ) “ase 8127
B 153417417 =TT
2
loge— a+B=153+17=170
{ V3~ j V3 P
f 2xdx
( 6+2) 2 3 2 27. If f(t)=I+,0<t<n, then the value
loge—=2+ —+1 |loge— 1—cos” tsin® x
2 2 3 0
a=2,b=3 x
2 ldt
1la+18b=11x2+18 x 3 =176 of | equals
o S
Ans. (1)
T 2
Sol. f(t)=| — = & . (1)
. 1-
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28.

Sol.

=2 j (n— X)dx 2

ol— cos? tsin? x

26(t) = 2j—dx
1—cos? tsin® x

f(t) = j —

l—cos tsin® x
divide & by cos’x

sec? xdx

f(t)= n]ﬁ 5

2 2
) S€C” X —COos ttan™ x

/2

f(ty=2n |

0

sec? xdx

2 2 2
sec” X —cos” ttan” x

tanx =z

2
sec’xdx = dz

f(t)=2n
® '([1+s1ntz

2
T

sint
/2 2
T
—dt
o Tt

Then

/2

= I sin tdt

=1

Let the maximum and minimum values of
& 2

( 8x —x* —12—4) +(x—7) ,X € Rbe M and m

respectively. Then M> — m” is equal to

Ans. (1600)

x=7"+(y-4)
8x—x* —12

vy =—(x—4) +16—12

()(—4)2+y2 =4

.

29.

Sol.

30.

30.

Sol.
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P(7,4)
A
2

B- L T

2,0) C4,0) (6,0)
m=9
M =41
M? —m?* =417 - 9% = 1600

Let a line perpendicular to the line 2x —y = 10
touch the parabola y* = 4(x — 9) at the point P. The
distance of the point P from the centre of the circle
Xy —14x -8y +56=0is

Ans. (10)

v =4(x-9)

-1
slope of tangent = 5

1 2x1
)
) 2
P(13,4)

center of circle C(7, 4)

Point of contact P| 9+

distance CP = \/(13 —7) +(-4-4)

=10

The number of real solutions of the equation
X[x+5/+2x+7-2=0is

Ans. (3)

The number of real solutions of the equation
Xx+5/+2x+7-2=0is

Allen Ans. (3)

Casel: x>-5

X'+ 5x+2x+12=0

XX +7x+12=0

x=-3,-4
CaselIl :
X’ - 5x+2x+14-2=0

-7<x<-5
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X’ -3x+12=0
~3++/9+48
2
_3+457
2
357 3457, .
X = 5 , 5 (rejected)

CaseIll : x <7

X -5x-2x-14-2=0
X+7x+16=0
D=49-64<0

No solutions

No. of solutions = 3
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