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MATHEMATICS

SECTION - A nl4 2 .o
n .
. . . . . . 2. The value of j cos_ xsin_ X dx is equal to
Multiple Choice Questions: This section contains 20 0 (cos® x +sin® x)?
multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct. (1) 1 @ 1
6 3
Choose the correct answer :
1
2 @) = 4 1
r 1 n—+a 2
Answer (1)
1. IfA =|2r 2 n?-p | then the value of 2A10 —
™4 tan? x sec? x
n Sol. I ﬁdx
3r-13 S@n-) 5 (1+tan”x)
As is equal to Put 1 +tan3x =t
Q) 4o+ 2B (2) 2n = 3tan®xsec?xdx = dt
(3) 0 (4) 20 +4p 13t
Answer (1) 37t
2
1 G 1FT
3| -1
Sol. A =|2r 2 n’-B 1
1
3n%? n -&
3r-2 3 =/ ——
' 2 2 6
3. Let a, B be the distinct roots of the quadratic
2 S
0 1 Mg equation x2 — (2 -5t + 6)x + 1 =0, a, = a" + ", then
2 o 8023 + 82025 .
) the minimum value of —=—%== is
A =0 2 n*-B 82024
3n? n 1 1
2 3 -3 @ -7 @ 7
n? 3 _d 4 1
A =—2[(n2—ﬁ)—2(7+aﬂ=—2[n2—p—n2—2a] ®3) > (4) 5
Answer (1)
= =(B+2a)-2
A=0 Sol. Given equation
= 2A10—As=4(p + 2a) - 2(B + 2a) x2—(2—5t+6)x+1=0
=2(B +20) = 4a + 2B . A2025 — (12 — 5t + 6) a2024 + a2023 =0
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- Aooos +3ao023 _ (t2 _5t 4 6) 5. R is defined on set X = {1, 2, ..., 20}
024 Ri={(x,y):2x—-3y =2}
Ra={(x,y):5x—4y=0
, 25 o5 2={(x,y) : 5x — 4y = 0}
=t —5t+7+6—7 If M, N represent the number of elements to be
added to make Ri1 and Rz symmetric respectively.
5)2 1 Then value of M + N equals to
= [t +§j +(‘zj 1) 10 @) 8
>0 3) 12 4) 11
1 Answer (1)
< Minimum value is —— Sol. Ris defined on X = {1, 2, 3, ..., 20}
he sh g b i Ri={(x,y):2x-3y =2}
4. The shortest distance between two lines Rz = {(x, y) : 5x + 4y = 0}
x—3:y+15:z—9andx+1:y—1:z—9 is As2x -3y =2
2 -7 5 2 1 -3 So 2x and 3y both has to be even or odd
simultaneously and 2x can’t be odd so 2x and 3y
@ 43 both will be even.
2) 83 So R1={(4, 3), (7, 4), (10, 6), (13, 8), (16, 10), (19,
12)}
(3) 63 for symmetric we need to add 6 elements here as
SoM=6
Answer (1) For R25x—4y =0
Sol. Ly - X—-3 _y +15 _z -9 So 5x and 4y has to be equal. 4y is always even so
o -7 5 5x will also be even
Cx+1 y-1 z-9 R2={(4, 5), (8, 10), (12, 15), (16, 20)}
L2: 2 = 1 = 3 So 4 elements (5, 4), (10, 8) (15, 12), (20, 16) need
to be added
-4 16 O N=4
2 -1 5 M+N=10
Shortest distance = I dy  y
B 6. If —+——= and y(e!) = 0. Then y(e
J256 + 256 + 256 ax XX 2 29 YED) y(e)
192 equals to
16V3 e?+1 e?-1
(1) o (2) =
_12
3 e?+2 e?-2
V3 3) S 4) S
=4
3 Answer (2)
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<ol B Ixclnxdx Sol. Let f(x) = x*
ol.1lF=e = f(%) = X1 + Inx)
Put nx =t For strictly increasing, f'(x) >0
ldx:dt. = 1+Inx>0
X
1 > xol
[dt e
ILF =et d _1
it 8. 1f Y Y __e X then which of the
=e dx 14+x2
=t following is true
= (nx. 1 2 »
L (1) yela" X =X?+c (2) yela" x =%+c
y. (NX= Ifnx- dx
x2(nx tan™! tan™"
(3) ye® *=x+c 4) ye'™ X =—x+c
y. nx = Iizdx Answer (3)
X
—1
] sol, &, Y 5 —gfan X
yinx =—-+c (2) dx 1+x
) 1
Giveny (e 1) =0 LE :eJ4d1+X2 bs
O=—-e+c
c=e - etan_1x
From (2) Now,
We get, y etan_1x £ J‘etan_1x . e—tan_1xdx
y/nx=—+e ‘i
X = yelan X :Idx
Putx=e i
B = yel® X =x4ic
= —+e ,
e 9. A company produces automobiles. It has two
5 factories factory ‘A’ produces 60% of the
y= e”-1 automobiles and rest is produced by factory B. 80%
e of the automobiles produced by ‘A’ is upto the
Option (b) is correct standards and 90% of the automobiles by ‘B’ is upto
7. Interval in which x*is strictly increasing is the standards. If an automobile is selected we
1 found it as standard, the probability it came from B
(1) (0, ) (2 [0, g} is P. Then 126 P equals to
(1) 54 (2) 52
1 1
3 [g wJ 4) [g, oo] (3) 48 (4) 27
Answer (1
Answer (4) @
= ; Our St b
Aakashians Gonquer JEE (Main) 2024 SESSION-1 el

Perfect Score! . E
==’ '300/300 9 3 6 99+ PERCENTILERS
gidn

percent i g Chirag Falor Tanishka Kabra

RISHI S SHUKLA 100 PERGENTILERS A1 o roccwmiss | -yl By
[PHY. OR EHEM 0R MATHS] *“*(Includes Students from Classroom, Distance & Digital Courses) # JEE (Adv.) IANLI;IA JEE (Adv.)

TWO YEAR CLASSROOM PROGRAM : 2020 Ml 2022

“As per student response sheet and NTA answer key. X /

-14 -




JEE (Main)-2024 : Phase-2 (06-04-2024)-Morning Aakash

Medical| lIT-JEE| Foundations

2,2 2
Sol. P (standard automobile from A) = 6. 8_12 _ X tXpt..+Xo+64 ..,
10 10 25 20
2,2 2 -
P (standard automobile from B) = 4,93 = X{ +X3 +...+Xjg +64 =2080
10 10 25
9 = x12+x§+...+x129 = 2016
Required probability = ——22 Now &2 =M—(1O.Z)2
E_{—g new 20
25 25 2
o 3 Onew =108 -104.04
=—== 3.96
21 7
_ 11. Apoint P(10, -2, -1) and R(1, 7, 6), if Q is a foot of
126 P =54 . . S .
perpendicular from R to the line joining points
10. If o = 4(standard deviation) and X = 10 (mean) of (2, -5, 11) and (6, —7, 5). Then (PQ)? is
20 observations. One term was taken wrong i.e,
: 3509 3600
instead of 12 they have taken 8. Then the correct 1) — (2) —
standard deviation is 14 7
(1) 1.8 (2) 396 @3) &709 @ &709
(3) 3.84 (4) 1.93 Answer (1)
Answer (2) R(1,7,6
B Sol. (40, -2, 1) ( )
Sol. Mean = X =10
P
c=4, n=20
Take observations as xi, Xz, ...X20 Q
[ S
X1+ Xo +. 4+ X L
g =20 2,55, 1) 1 (6.7,5)
X1+ X2 +...+ Xa0= 200 Xy A5 Sh+l
) ) A+l A+l A+1
One term, say Xzo is wrongly written as 8
S0, X1 + X2 + ... + X19 = 200 — 8 L=4i —-2j-6k
X1+ X2+ ...+ X9 =192 o5 LE 4 6142 A _7h—5 .
NOW (X20)new = 12 QLL= el ) U
_ 192+12 204 _102
So, = =10.2
e =50 T 20 10 —6(5; :11— 6)
o2 le _(X) = RG.[ = MBA+D-2(14).-12)-6(-2+5)
A+
X2 +x§ X5
0 —4+100 M20+28+6) + (4 + 24 — 30)
A+l
I B
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=M54)-2=0= x=2—17
6 7 . 5

+2 —-5 —+11
_| 27 27 27
Q= 1 1 1
—+1 —+1 —+1
27 27 27

=(@ ~142 &)
(28’ 28 ' 28

7'14’ 14
2 2 2
= @) [10-5) o[- T (-1

_ [3509
14

=R'=(15 71 151)

12.
13.
14.
15.
16.
17.
18.
19.
20.

SECTION - B

Numerical Value Type Questions: This section
contains 10 Numerical based questions. The answer to
each question should be rounded-off to the nearest
integer.

21. If cot13 + cot24 + cot5 + cotl n = g , value of n
is

Answer (47)

JEE (Main)-2024 : Phase-2 (06-04-2024)-Morning

sol. tan Y L]+ tan ]+ tant L) rtantfL]=T
3 4 5 n 4

7

:>tan‘1 12 +tan_1[} than_l(l):E
1 5 n) 4

12

" 24.n
23n+24
e ———
24n -23

= n=47

22. 1If A=[100, 700], how many numbers are in A which
are neither multiple of 3 nor 4?

Answer (300)

Sol. Let A1 denotes multiple of 3,
B1 denotes multiple of 4

We need to find A B,

Ay By = |A OBy
A, UBy| = n(A;)+n(By)—n(A NBy)
=200+ 151-50
=301

|A; U By| =601 - 301 = 300

23. |If the second, third, fourth terms of the expression

(x +y)"is 135, 30, % respectively, then the value

of 9(n® + x2 +vy)is
Answer (1153)

Sol. (x +y)" = "Cq x%y" + "Cxly" L 4 "C,x2y N2

= 143
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+ "Cx3y 3 4

First term = "C;xly"1 =135...(1)

Second term = "C,x?y""2 =30...(2)

)
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1
= X==
3

= I +x2+y)

=9(53 +i+3j
32

/

Third term = "Cax3y" 3 _10 ...(3)
3 _ 1153
Dividing equation (1) by (2) - 9
2n 1 135 = 1153
nin-1 xy 30 24. Find the number of triangles formed whose vertices
2 _9 are also a vertices of regular octagon but the side
(n-xy 2 of triangle is not common with sides of octagon is
4 Answer (56)
- =— ...(4
(n-Dxy = 4) col.
Dividing equation (2) by (3)
_ 3 4
(n—2)xy
(n —2)xy =% ...(5) = Total triangles = 8C3
Dividing equation (4) by (5) Triangles with all 3 sides common
n-1_4 with octagon = 0
n-2 3 Triangle with 2 sides common
= 3n—-3=4n-8 with octagon = Choose vertex
= n=5 = (Scl): 8 triangles
Now equation (1) becomes
57 Triangle with exactly 1 side common
5Xy4:135:> X=— (6) 8 . .
y4 = ( Cl) ways to choose a side, remaining  vertex
And equation (2) becomes can be selected in 4 vertices = 4C1 ways = 8C1-4C1
10x2y3 =30 - 32
2\3 =
= Xy7=3 (1) — 56— (8 + 0 + 32) = 16 triangles
From equation (6) and (7) )
5 25. The number of real solutions of x |x + 5] + 2|x + 7|
N 3_8Xy3=3 —2=0isequal to
y Answer (3)
= y*=3° Sol. (I) x>-5
= y=3 X2+5x+2x+14-2=0
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X2+ 7x+12=0 For continuity at x =0, f(0) = 0
x=3,4 f(0) =1

(I =7<x<-5 . f(x) is discontinuous at x = 0
—-Xx2=-bx+2x+14-2=0 Continuity at x = 1
-x2-3x+12=0

LH.L= lim f(1-=h)=2(1—h)? +[1-h)’]—-[1- h]
X2 +3x-12=0 h—0
=2

f(1)=2.12+1-1=2

X =2.275, -5.275, here x # 2.275
So, x =-5.275

(1) x<—7 RH.L = r!iLn()f(1+ h) =2(1+h)? +[(1+h)?]-[1+ h]

—-x2-5x—-2x—-14-2=0 -9
—xX2—T7x—16 =

X-Tx-16=0 .. f(x) is continuous at x = 1
X2+7x+16=0
For continuity, at x = J2 and 3 similarly it is

D < 0 — no real roots discontinuous

Only 3 solutions possible For continuity at x = 2

26. The number of points of discontinuities of f(x) = 2x2 f(2) =2.22+[22] - [2] = 10

+ [x?] — [x] where [-] is greatest integer function and _ 2 5

xe[-1, 2] is equals to LHL= ATOZ(Z— h)* +[(2—h)"]-[2-h]
Answer (4) —8+3-1

Sol. f(x) = 2x2 + [x?] - [x], xe[-1, 2] ik

This function may be discontinuous at x = -1, 0, 1, - () is continuous at x = 2

V2, 3 and 2.
o f(x) is discontinuous at x = -1, 0, J2 and /3.
For continuity at x =—1
No. of points of discontinuity = 4
f-1) =4
) . 27.
lim f(=1+h) = lim 2(-1+h)* +[(=1+h)*]-[-1+h]
h—0 h—0 28.
=3 29.
. f(x) is discontinuous at x =— 1 30.
[ I
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