JEE Main 2023 30 Jan Shift 1 Mathematics Question Paper

Time Allowed :180 minutes | Maximum Marks :300 | Total questions :90

General Instructions

Read the following instructions very carefully and strictly follow them:
1. The test is of 3 hours duration.

2. The question paper consists of 90 questions, out of which 75 are to attempted.

The maximum marks are 300.

3. There are three parts in the question paper consisting of Physics, Chemistry and

Mathematics having 30 questions in each part of equal weightage.

4. Each part (subject) has two sections.
(i) Section-A: This section contains 20 multiple choice questions which have only
one correct answer. Each question carries 4 marks for correct answer and —1 mark
for wrong answer.
(11) Section-B: This section contains 10 questions. In Section-B, attempt any five
questions out of 10. The answer to each of the questions is a numerical value.

Each question carries 4 marks for correct answer and —1 mark for wrong answer.

For Section-B, the answer should be rounded off to the nearest integer




Mathematics

Section A

1. Let

m n
A= ,d=|A| #0, and |A — d(AdjA)| = 0.
P q
Then:

(1) (1+d)* = (m +q)*
2)1+d>=(m+q)?
(3) (1+d)? =m? + ¢
D 1+d®=m?+¢°

2. The line /; passes through the point (2,6, 2) and is perpendicular to the plane

2x + y — 2z = 10. Then the shortest distance between the line /; and the line
r+1 y+4

z
2 -3 2

is:

(1) 7
2) %
3) %
49

3. If an unbiased die, marked with —2, —1,0, 1, 2, 3 on its faces, is thrown five times, then
the probability that the product of the outcomes is positive, is:

(1) 3555

2) 355

(3) %5

(4) 2




4. Let the system of linear equations
x+y+kz=2

2x+3y-z=1

3x+4y+2z=k

have infinitely many solutions. Then the system
(k+1)x + 2k-1)y =7

(2k+1)x + (k+5)y = 10

has:

(1) infinitely many solutions

(2) unique solution satisfying x —y = 1
(3) no solution

(4) unique solution satisfying x +y = 1

S. If

tan 15° + + tan 105° + tan 195° = 2a,

tan 75°
then the value of  + 1 is:

(1)4
(2)4-2V3
(3)2
(4)5— 33

6.

Suppose [ : R — (0,00) be a differentiable function such that

5f(x+y) = f(x) - f(y), Yo,y € R.If £(3) = 320, then 3> _, f(n) is equal to:
(1) 6875

(2) 6575

(3) 6825

(4) 6528




7. If

—2
= then is equal to:
an, 2 —16n =15’ a1 +ag + + a5 1S equ
(1) 24
49
(2) 135
50
3) o1
52
@

8. If the coefficient of z'° in the expansion of

is equal to the coefficient of 2~ '° in the expansion of

a 1 15
(ﬁ_bx—?ﬁ) ’

where o and b are positive real numbers, then for each such ordered pair (a,b):
(Da=0b

2)ab=1

(3)a=3b

4)ab=3

9. If a, b, c are three non-zero vectors and 7 is a unit vector perpendicular to c such that
a=ab—-n, (a#0)

and
D@ =12, then |Tx(@x b

)

is equal to:
(1) 15
2)9

(3) 12

4) 6



10. The number of points on the curve
y = 542 — 1352% — 7023 + 18022 + 210z
at which the normal lines are parallel to
T4 90y +2=0

is:

()2
(2)3
(3)4
4)0

11. Let
y=xr+2, 4y=3r+6, and 3y=4r+1

be three tangent lines to the circle
(@ = 1) 4+ (g = k)? =17,

Then & + £ is equal to:
(15

(2) 5(1 +/2)

3)6

(4) 5v2

12. Let the solution curve y = y(x) of the differential equation

dy 32° tan~!(23)

- =9
dr  (14a032 77
23 —tan1 23
erp———————
(1+x)8



pass through the origin. Then y(1) is equal to:
(1 exp (47 f)

@ exp (2
3) exp( )
()

A ELE

(4) exp

13. Let a unit vector OP make angles o, 3,y with the positive directions of the
coordinate axes OX, OY, OZ respectively, where (5 ¢ (0, %), and W’ is perpendicular to
the plane through points (1,2, 3), (2,3,4), and (1,5, 7). Then which one of the following is
true?
(1) ace (ﬂ,w) and v € (ﬂ,w)

(2)a€( )andve( )

(3)ae (§,7)andy € (0,3)

(4)a e (0,3)andy € (5.7)

14.

If [t] denotes the greatest integer < 1, then the value of

?’<€_—1>2/ 2ol g
1

e

is:

() e? —e
2)e® —e
B)e’ —1
4)e® —1




15. If P(h,k) be a point on the parabola » = 452, which is nearest to the point Q(0, 33),
then the distance of P from the directrix of the parabola y? = 4(z + y) is equal to:
()2
(2) 4
3)8
(4) 6

16. A straight line cuts off the intercepts OA = a and OB = b on the positive directions
of the z-axis and y-axis, respectively. If the perpendicular from the origin O to this line
makes an angle of & with the positive direction of the y-axis and the area of AOAB is
%8./3, then o? — b? is equal to:

392
(1) =5=
(2) 196
(3) 196
(4) 98

17. The coefficient of z3°! in
(1 + x)SOO + [L‘(l + {E)499 + :132(1 + [L‘)498 NS $500

is:

(1) *1Cs09
(2) 0 C30
(3) 2%0C309
(4) P91 Cyg

18. Among the statements:

S (pvag) =r)=(p=r)



(82) (pvag)=r) = ((p=r)Vig=r))
Which of the following is true?

(1) Only (S1) is a tautology

(2) Neither (S1) nor (S2) is a tautology
(3) Only (S2) is a tautology

(4) Both (S1) and (S2) are tautologies

19. The minimum number of elements that must be added to the relation

R = {(a’ b)v (b’ C)}

on the set

{a,b,c}
so that it becomes symmetric and transitive is:
(1) 4
2)7
(3)5
4)3

20.

If the solution of the equation

log s, cotz +4logg,,tanz =1, z € (0, g) ;

is

.1 <C¥ + \/B)
sin ,
2
where o, 5 are integers, then « + (3 is equal to:
(1)3
2)5
3)6

(4)4



Section B

21. Let S = {1,2,3,4,5,6}. Then the number of one-one functions f : S — P(S), where

P(S) denotes the power set of S, such that f(n) C f(m) where n < m,is ____.

22. Let o be the area of the larger region bounded by the curve
y? =8

and the lines

y=z and x =2,

which lies in the first quadrant. Then the value of 3« is equal to:

23. \; < \g are two values of )\ such that the angle between the planes
P 7 (3i—5)+k) =7

and

Py:7-(Ni+7—3k)=9

is sin~! (%6) , then the square of the length of the perpendicular from the point
(38,10, 2) to the plane P, is ____.

24.

Let - =1+iand z; = —— =2 . Then 2 arg(z) is equal to ____.
z(l—z)—O—; T

25.

48 [T 43
lim — ——dtisequal to _____.
wlir%)x4/0 RS




26. The mean and variance of 7 observations are 8 and 16, respectively. If one
observation 14 is omitted and « and b are respectively the mean and variance of the

remaining 6 observations, then « + 3b — 5 is equal to:

27. If the equation of the plane passing through the point (1,1, 2) and perpendicular to
the line

r—3y+22—1=0, 4dr—y+2=0 18 Ax+By+Cz=1,

then 140(C — B + A) is equal to:

28. Let ,
> 2n)!) + (2n — 1)(n!
Z”((”)) (2n )(n):ae+é+c,
— (n!)(2n)! e
where a,b,c€ Zande=3 " 1. Thena? — b+ cisequalto ____.

29. Number of 4-digit numbers (the repetition of digits is allowed) which are made

using the digits 1, 2, 3, and 5 and are divisible by 15 is equal to:

30. Let
fH(z) = et reR, R 5) -
For n > 2, define f"(z) = f10f" () and if
fP(z) = o+ b, ged(a,b) =1, then a+ bisequal to:
br + a

10



