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SECTION 1 (Maximum Marks: 24)
This section contains EIGHT (08) questions.
The answer to each question is a NUMERICAL VALUE.
For each question, enter the correct numerical value of the answer using the mouse and the
onscreen virtual numeric keypad in the place designated to enter the answer. If the numerical
value has more than two decimal places, truncate /roundoff the value to TWO decimal places.
Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 ONLY if the correct numerical value is entered;
Zero Marks : O In all other cases.

Considering only the principal values of the inverse trigonometric functions, the value of

3 _ 2 1 . _122n _1V2 .
Zcost +>sinT! == 4+ tan 1 =is )
2 2+m2 4 2+m2 /e

2.36

Let @ be a positive real number. Let f: R — Rand g: (a, ©) — R be the functions defined by

—ain (T _ 2loge(Vx—Va)
f(x) - sin (12) and g(x) " loge(eV¥—eV®)

Then the value of lim f(g(x)) is .
X—-a
0.5

In a study about a pandemic, data of 900 persons was collected. It was found that

190 persons had symptom of fever,

220 persons had symptom of cough,

220 persons had symptom of breathing problem,

330 persons had symptom of fever or cough or both,

350 persons had symptom of cough or breathing problem or both,

340 persons had symptom of fever or breathing problem or both,

30 persons had all three symptoms (fever, cough and breathing problem).

If a person is chosen randomly from these 900 persons, then the probability that the person has
at most one symptom is
0.80

2+43z+4z2
2—-3z+4z2

Let z be a complex number with non-zero imaginary part. If is a real number, then the

value of |z|2is
0.5

Let Z denote the complex conjugate of a complex number z and leti = v —1 . In the set of complex
numbers, the number of distinct roots of the equation Z — z% = i(Z + z?) is

4
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Let I1,1I2,..., l100 be consecutive terms of an arithmetic progression with common difference dz,
and let wy, w,,...,w;o9 be consecutive terms of another arithmetic progression with common
difference d2, where did2 = 10. For each i = 1, 2,..., 100, let Ri be a rectangle with length i, width
wi and area Ai. If As1 - Aso = 1000, then the value of A1oo - Agois
18900

The number of 4-digit integers in the closed interval [2022, 4482] formed by using the digits
0,23,46,7is
569

Let ABC be the triangle with AB = 1, AC =3 and 2BAC = g .Ifacircle of radius r > 0 touches the
sides AB, AC and also touches internally the circumcircle of the triangle ABC, then the value of
T is

0.84

SECTION B
This section contains SIX (06) questions.
Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four option(s)
is(are) correct answer(s).
For each question, choose the option(s) corresponding to (all) the correct answer(s).

Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +4 ONLY if (all) the correct option(s) is(are) chosen;

Partial Marks : +3 If all the four options are correct but ONLY three options are chosen;

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both of
which are correct;

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a
correct option;

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);

Negative Marks: -2 In all other cases.

Consider the equation
e

1
—(oBeM? gy =1, a€ (—o,0)U (1)

3
x(a—(logex)5>
1
Which of the following statements is/are TRUE?

(A) No a satisfies the above equation

(B) An integer a satisfies the above equation

(C) An irrational number a satisfies the above equation
(D) More than one a satisfies the above equation

C,D
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10. Leta4, ay, as,... beanarithmeticprogression with a, =7 and commondifference 8.Let T}, T, T,.... be such that
Ty=3andT,,1 — T, = a, forn =1.Then, which of the following is/are TRUE ?

(A) T20= 1604 (B) 2%, Ty = 10510
(C) T30 = 3454 (D) 22, Tx = 35610
Ans. B,C

11. Let Piand P2 be two planes given by
P1:10x + 15y + 12z -60=0,
P2:-2x +5y +4z -20=0.
Which of the following straight lines can be an edge of some tetrahedron whose two faces lie on

Piand P2?
x~1_y-1_ z-1 x6_y_z
W~ A o v
ns.

12.  LetS be the reflection of a point @ with respect to the plane given by
r=—(t+pi+ti+ (1 +pk
where t, p are real parameters and i, j, k are the unit vectors along the three positive coordinate

axes. If the position vectors of Q and S are 10 + 15j + 20k and ai + 8] + yk respectively, then
which of the following is/are TRUE ?

(A) 3(a+p)=-101 B)3(B+y)=-71
(CQ)3(y+a)=-86 (D)3(a+L+y)=-121
Ans. AB,C

13. Consider the parabola y2 = 4x. Let S be the focus of the parabola. A pair of tangents drawn to the parabola
from the point P = (-2, 1) meet the parabola at P; and P». Let Q1 and Q2 be points on the lines SP; and
SP; respectively such that PQ1 is perpendicular to SP; and PQ: is perpendicular to SP-. Then, which of
the following is/are TRUE ?

(A) SQ1=2 (B) Q102 = %_
(C)PQ: =3 (D) SQ: =
Ans. B,C,D

14. Let [M| denote the determinant of a square matrix M. Let g: [0, g] — Rbe the function defined by

9<9>=W+W

where
1 e " sinm cos (0 + %) tan (6 - %)
sin
f@) =3|-sing 1 sing|+[sin(6-F) —cosi  log. (%)
-1 —sind 1 cot (9 N %) log, ( ) .

Let p(x) be a quadratic polynomial whose roots are the maximum and minimum values of the
function g(@), and (2) = 2 - v/2. Then, which of the following is/are TRUE ?

@ p(

©p(
Ans. AC
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SECTION 3 (Maximum Marks: 12)
This section contains FOUR (04) Matching List Sets.
Each set has ONE Multiple Choice Question.
Each set has TWO lists: List-I and List-II.
List-I has Four entries (I), (II), (II) and (IV) and List-Il has Five entries (P), (Q), (R), (S) and (T).
FOUR options are given in each Multiple Choice Question based on List-I
and List-Il and ONLY ONE of these four options satisfies the condition asked in the Multiple
Choice Question.
Answer to each question will be evaluated according to the following marking scheme:
Full Marks  :+3 ONLY if the option corresponding to the correct combination is chosen;
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);
Negative Marks : -1 In all other cases.

15. Consider the following lists:

List-1 List - II
(D {x € [—— —|:cosx + sinx = 1} (P) has two elements
(ID {x € [—5—” 5—”] :v/3tan3x = 1} (Q) has three elements
(I1D) {x € [—6—n 6”] 2cos(2x) = \/_} (R) has four elements
(V) {x € [— T'T] :Sinx — cosx = 1} (S) has five elements

(T) has six elements
The correct option is:
(A) (1) — (P); (I1) = (S); (1) — (P); (IV) — (S) (B) (1) — (P); (1) — (P); (1) — (T); (IV) = (R)
A ](SC) (1) = (Q); (1) — (P); (ll) — (T); (IV) = (S) (D) (1) = (Q); (1) — (S); () — (P); (IV) = (R)
ns.

16. Two players, P1 and Pz, play a game against each other. In every round of the game, each player
rolls a fair die once, where the six faces of the die have six distinct numbers. Let x and y denote
the readings on the die rolled by P1 and P2, respectively. If x > y, then P1 scores 5 points and P2
scores 0 point. If x = y, then each player scores 2 points. If x < y, then P1 scores 0 point and P2
scores 5 points. Let Xiand Yibe the total scores of P1and P2, respectively, after playing the it round.

List-1 List-1I

(1) Probability of (X, 2 Y>) is (P) Z
(I1) Probability of (X > Y5) is Q) E
(111) Probability of (X3 = Y3) is (R) 7 i
(IV) Probability of (X3 > Y3) is S) %
M

The correct option is:

(A) (1) = (Q); (II) = (R); (1) — (T); (IV) — (S) (B) (1) = (Q); (1) — (R); (1) — (T); (IV) — (T)
- P) (1) — (R); (1) — (Q); (IV) = (S) (D) (1) — (P); (I1) — (R); (1) — (Q); (IV) — (T)
A

Ans.
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17.

Ans.

18.
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Let p, g, r be nonzero real numbers that are, respectively, the 10t2, 100t» and 1000t terms of a
harmonic progression. Consider the system of linear equations
x+y+z=1
10x + 100y + 1000z = 0
qrx+pry+pqz=0.
List-1 List-II
I % = 10, then the system of linear (P)x=0,y= 1790, zZ=- é as a solution

equations has

(ID Ifg # 100, then the system of linear (Qx= %O,y = - %,z = 0 asasolution

equations has

(1) If S # 10, then the system of linear (R) infinitely many solutions
equations has

(IV) Ifs = 10, then the system of linear (S) no solution

equations has (T) at least one solution

The correct option is:

(A) (1) — (T); (1) — (R); (1) — (S); (IV) — (T) (B) (1) — (Q); (I) — (S); (I1) — (S); (IV) — (R)
(©) (1) — (Q): (1) — (RY; (1) — (P); (IV) = (R) (D) (1) — (T); (1) — (S): (1) — (P); (IV) — (T)
B

Consider the ellipse

x2 y2

Tt =1
Let H(e, 0), 0 < a < 2, be a point. A straight line drawn through H parallel to the y-axis crosses
the ellipse and its auxiliary circle at points E and F respectively, in the first quadrant. The tangent

to the ellipse at the point E intersects the positive x-axis at a point G. Suppose the straight line
joining F and the origin makes an angle ¢ with the positive x-axis.

List-I List-II
(DIfgp = %, then the area of the triangle FGH is (P) (‘/?%)4
(INIfgp = g, then the area of the triangle FGH is Q1
(Ih) If ¢ = %, then the area of the triangle FGH is (R) %

T . . 1
(IV)If¢ = Py then the area of the triangle FGH is (S) VG
3v3
(T) =~

The correct option is:

(A) (1) - (R); (I - (S); (1) - (Q); (IV) - (P) (B) (O - (R); (I - (T); (1)) - (S); (IV) - (P)
(C) M - (Q); (I = (T); (1) - (S); (IV) - (P) (D) (D) - (Q); (ID) = (S); (1) - (Q); (IV) - (P)
C
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NTA Score NTA Sco re . i i
Kanishk Sharma Hemanshu Garg in Physics  Vishakha Agarwal Aditya Singh Bhadoria
Eklavya Batch Eklavya Batch Eklavya Batch Dropper Batch

AR-149 AR-176 AR-208 AR-214 AR-222 AR-284 AR-212 AR-303

L. L8 808488

Deevyanshu Malu Priyanshu Singh Nitin Prakhar Sreeguru  Abhineet Singh  Priyanshu Agrawal  Girwar Patidar Mukhram Yadav
IMMP Batch Dropper Batch 2 Year Classroom Dropper Batch 2 Year Classroom Dropper Batch 2 Year Classroom 2 Year Classroom

AR-307 AR-355 AR-358 AR-381 AR-412 AR-422 Ar-462 Ar-497

L I s

Jatin Singhal ~ Pragati Agrawal Madhav Maheshwari Bhavuk P. Sarthak Gottupulla V. Aman  Tanmay Soni Jubin Singh Gaurav Rawat
Eklavya Batch IMMP Batch IMMP Batch 2 Year Classroom 2 Year Classroom Eklavya Batch IMMP Batch IMMP Batch

Students under Students under 0/ selection from
AIR 100 AIR 500 O 'MMP & V* Batches

I 518 79 AlES

LIRS E RGNS JEE | NEET | NTSE | Boards | Olympiads | MyBizkid

* Category

Get upto 100% SCHOLARSHIP
Class 12th to 13th Moving Students Class 10th to 11th Moving Students on the basis of JEE 2022

NTA Score | FEE After Scholarship

DROPPER BATCH NURTURE BATCH | = =~

99.99.49 39,407

98-98.99 45,975

JEE 2023 NEET 2023 JEE/NEET 2024 wion o
Starting From : | Starting From : Starting From : :::::: ;;:z:
31st Aug. & 14th Sept. 2022 31st Aug. & 14th Sept. 2022 14 Sept. 2022 s Taans

>79.99% 1,05,085
68T Bt
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03. O 3l T T 28T 21 31 ¢ st e oft o1l STeie et ik i ot o1t foresen gan 1. AT v Afden WS UR @2 T ¢ft aal b w01 37 Afden B DA 2P
04. fofewst & fore & urfar @ &, o1, Stoft, Sttt Siow, T A 1 o9 RN 2P
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09. & &1 &, B ar b aia &, i sft ot S wdte
10. 3PR 2+6+10+14+18+22+26+30+34+38 =200 &, A1 30191 A A 5 5ier goll, oD T SIS 100 2Nt

Answer:

01. et T 1 A1 § 1 02. 3TETS 03. FaT(eh ot o wwa a1 04. fft 05, Fa™ 06, FAteh SehT SIS 29 WAL ot FHaT AT 07. ZAT T AT WHIT 41 08. 19 09. TE 10. 38+26+24+10+2
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