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Ans.
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SECTION - 1
This section contains FOUR (04) questions.
Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is the
correct answer.
For each question, choose the option corresponding to the correct answer.
Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +3 If ONLY the correct option 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.

Consider a triangle A whose two sides lie on the x-axis and the line x+y+1=0. If the orthocenter
of Ais (1,1), then the equation of the circle passing through the vertices of the triangle A is

(A) x>+ y>-3x+y=0 (BYx’+y>+x+3y=0
(CO)x*+y>+2y-1=0 D) xX*+y>+x+y=0
B

C

M
x(1, 1)
-
A0, 0) N B(-1, 0)

LBC:X+y=1:> Lam L Lgc
Lam:y-x=0
— A(0,0) & B : (-1,0)
Len L Lag

Len i x=1= c¢: (1,-2)
Now centroid of A is C; : (O, -%)

X C1 C2

1 3 10
0, -%) _1 3y ar= B
( 2 2) 4

2 2 2
Equation of circle is (x + %J + (y + ;] = (@]

S:x>+y?+x+3y=0
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1 3 8+3 11
A=—+—-= = —
4 32 32 32
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Ans.

Consider three sets E; ={1,2,3}, F;={1,3,4} and G; ={2,3,4,5}. Two elements are chosen at
random, without replacement, from the set E;, and let S; denote the set of these chosen

elements. Let E; = E;— S; and F,= F, US,. Now two elements are chosen at random, without

replacement, from the set F, and let S, denote the set of these chosen elements.

Let G,= G, US,. Finally, two elements are chosen at random, without replacement, from the set

G, and let S; denote the set of these chosen elements.
Let Es=E, US,. Given that E;= E3, let p be the conditional probability of the event S; ={1,2}.

Then the value of p is

1 3
(A)g (B)E
A
b P(S, n(E =E,)) _P(By)
P(E, - E,) P(B)
P(B) = P(Bl,Z) + P(Bl,3) + P(Bz,3)
T T T

If1.2 If1.3 1If2.3
chosen chosen chosen
atstart atstart atstart

1 1x°C, 1
P(BLZ):§>< 3C21><5C2

1 2
(@5 (D)<

Let 04,0,,...,010 be positive valued angles (in radian) such that

01+ 0, +--+010 =2m. Define the complex numbers z, = ",z =z _,e*

for k=2,3,...,10, where i = J-1. Consider the statements P and Q given below:

Pilz, =z)|+|25 - 2|+ |25 = Z5| + ]2, = 25| < 2

g2 52 2 2 2 _ 52 2 _ 2
Q.|z2 zl|+|z3—22|+....+|z10 29|+|z1 zlo|s4n

Then,
(A) Pis TRUE and Q is FALSE
(C) Both P and Q are TRUE

(B) Q is TRUE and P IS FALSE
(D) Both P and Q are FALSE
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Ans. C
Zi = Zy.q, €%
|z.. — | = side of polygen’s
P=lz-2z| + |z5- 22| + ...+ |21 =Z10|
P = Sum of sides of polygen
P < pemeter of cirumtance

=> [P <2

0<2.2n

Section - 2

This section contains THREE (03) question stems.
There are TWO (02) questions corresponding to each question stem.
The answer to each question is a NUMERICAL VALUE.
For each question, enter the correct numerical value corresponding to the answer in the
designated place using the mouse and the on-screen virtual numeric keypad.
If the numerical value has more than two decimal places, truncate/round-off the value to
TWO decimal places.
° Answer to each question will be evaluated according to the following marking scheme:

Full Marks  : +2 If ONLY the correct nhumerical value is entered at the designated place;

Zero Marks : 0 In all other cases.
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Question Stem for Question Nos. 5 and 6

Question Stem

Three numbers are chosen at random, one after another with replacement, from the set
S ={1,2,3,...,100}. Let p; be the probability that the maximum of chosen numbers is at least 81 and p-»
be the probability that the minimum of chosen numbers is at most 40.

5. The value of %pl is

Ans. 76.25

6. The value of I%Tspz is

Ans. 24.5
Pi=----mmmmmmoe- at least 81
P, =1-(<81)

1 80 Y 1 4) _ 125-64 _ 61
100 5 125 125
P, = at most 40 is minimum chosen number

3 3
P2=1—(60) =1_(§J _125-27 _ 98

100 5 125 125
625.P1 _625 61 _61__ .
4 4 125
125.P2_ 125 98 _,, .
4 4 " 125

Question Stem for Question Nos. 7 and 8
Question Stem
Let o, B and y be real numbers such that the system of linear equations
X+ 2y +3z=a
4X + 5y + 62 =8
7X+ 8y +9z=y-1
is consistent. Let |M| represent the determinant of the matrix
o 2 v
M=B 10
-1 01
Let P be the plane containing all those (a,,y) for which the above system of linear equations is
consistent, and D be the square of the distance of the point (0,1,0) from the plane P.
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7. The value of |[M]| is .
Ans. 1

>

I
NN
0 Ut N
O O W

1]

o

= System of equation has ‘'« ’ solution.
a 2 3
A= B 5 6/=0

y-1 8 9
30+ 6p-3(y-1)=0

-a(36 -42) + B (9-21)-(y-1)(6-12) =0
6a -12B -6(y-1) =0

a-2+y=1 ... (2)
1 2 «a
A;=145 B [=0
7 8 y-1
a(=3) -B(-6) + (y-1)(-3) =0
a2+ y=1 . (3)
M|
= o =2(B) + (1)
=a-2p+y
=1

8. The valueof Dis .
Ans. 1.5
(o, B, y) lie on plane
X -2y + z = 1 hence its distance
from (0, 1, 0) is

2-1] 3
_‘J1+4+1 ~J6
pr-2-3_15
6 2
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Question Stem for Question Nos. 9 and 10

Question Stem
Consider the lines L; and L, defined by

L, :xvV2+y-1=0and L, :x\V2-y+1=0
For a fixed constant A, let C be the locus of a point P such that the product of the distance of P from L;
and the distance of P from L, is 2°. The line y=2x+1 meets C at two points R and S, where the distance
between R and S is+/270 .

Let the perpendicular bisector of RS meet C at two distinct points R” and S’. Let D be the square of the
distance between R’ and S'.

9. The value of A% is

Ans. 9
di.dy =22 LetP: (h, k)
V2 +k-1f|W2 -k +1] _ s
IR N

‘\/§X+y—1H\/§X—y+1‘=37\.2 ......... (1)

Now solve this withy = 2x + 1 to
LetR&S

‘x 2+2x+1—1Hx\E-2x-1+1‘=3x2
2|X" =3
X1=\/§7\,=>yl= \/67\,4' 1

2x°
3

A=

x2=—\gx Sy,=1-+/61

R: (?xﬂ@xn} S : (—%m—@x}

(X1 =X2)* + (y1-y2)* = 270
= (V6r) +(2v61) =270
6L +2402=2>0

270
30

- o9

7\#2
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10.

Ans.

The value of D is
77.14

L bisector of RS
T= (xl +X, Y, +yzj

2 "2
0

Here x; + X»
T =(0,1).
Equation of

RISI w (y _1) [ %(X —0) =>X+2y=2

R’(al,b) S (az,bz)
D= (a;-a2)* + (b; —b2)* =5 (b; - by)?
Solve x + 2y = 2 and |2x? -(y -1)?|=3)?

2

_ 2_ _ 2_ 2 _ 2_ @

By -1 —(v-1)| =322 = (y -1) ‘(ﬁ}
NETS J_ NEDS
-1=+Y2 5 p, = ,=1- Y24
Y N2 7

2
D= 5 x/_k 5><4><37» 5><4><27_77-14
J7 7 7
Section - 3

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 If only (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 unanswered;

Negative Marks : —2 In all other cases.

For example, in a question, if (A), (B) and (D) are the ONLY three options corresponding to
correct answers, then

choosing ONLY (A), (B) and (D) will get +4 marks;

choosing ONLY (A) and (B) will get +2 marks;

choosing ONLY (A) and (D) will get +2marks;

An Unmatched Experience of Offline
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11.

Ans.

(B)

& OPEN

choosing ONLY (B) and (D) will get +2 marks;

choosing ONLY (A) will get +1 mark;

choosing ONLY (B) will get +1 mark;

choosing ONLY (D) will get +1 mark;

choosing no option(s) (i.e. the question is unanswered) will get 0 marks and
choosing any other option(s) will get —2 marks.

For any 3 x 3 matrix M, let |M| denote the determinant of M. Let

1 2 3 1 00 1 3 2
E={2 3 4|,P=/0 0 1|and F=|8 18 13
8 13 18 010 2 4 3

If Q is a nonsingular matrix of order 3 x 3, then which of the following statements is (are)
TRUE?

o o

(A) F = PEP and P? =

o O+

0
1
0
+

U =

(B) [EQ + PFQ™!| = |EQ| FQ™'|
(C) I(EF)*| > |EF|?
(D) Sum of the diagonal entries of P! EP + F is equal to the sum of diagonal entries of E = P"'FP

A,B,D

1 0 0)(1 100
PEP=|0 0 12 001
01081318010
3Y(1 00 1 3 2
=81318001—81813
4/l0 10 2 4 3

1 10 0 100
P2=0010010=010
010/lO1 O 001

|EQ + PFQ™!|=|EQ| + |PFQ™|
|[E| =0and |[F| =0and |Q|] #0

= = -1 =M=0
|[EQI=|E[IQ| = 0,|PFQ| q

T=EQ + PFQ!
TQ = EQ® + PF = EQ* + P’EP = EQ® + EP = E(Q* + P)
ITQI = |IE(Q* + P)I= ITIIQl= |E[|Q*+P|=0= |T|=0 (as|Q| #0)
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<

(D)

12,

Ans.

|(EF)’| > |EF|?

Here 0 > O(false)

as P>=I = P! = Pso P"'FP = PFP = PPEPP = E
SoE+ P'FP=E + E = 2E

P'EP + F = PEP + F = 2 PEP

Tr (2PEP) = 2Tr(PEP)= 2Tr(EPP) = 2Tr(E)

Let f: R — R be defined by

x* -3x-6
o) = X +2x+4
Then which of the following statements is (are) TRUE?
(A) f is decreasing in the interval (-2, -1)

(B) fis increasing in the interval (1, 2)

(C) fis onto

(D) Range of fis [—%,2}

A,B

/.
&

dy _ (¢ +2x+4)(2x-3)- (x> -3x-6)(2x +2)
dx (X2+2X+4)2

_ [2x3 + 4% + 8X — 3x? —6x—12]—[2x3 —6X% — 12X + 2X2 —6x—12]
[Xz +2X+4]2

An Unmatched Experience of Offline
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5x* + 20x
(x2 +2X + 4)2

+ - |+

-4 0

Increasing in (—w,-4]uU [0, ®)

Decreasing in [4,0]

Range = X%y + 2xy + 4y = x> - 3x -6

= x(y-1)+xQRy +3)+4y +6=0

CaseI -y= 1,D2>0

(2y + 3)2-4(y -1) (4y + 6) =0

= (4y*> + 9 + 12) - 4 [4y* + 2y -6] =0
= -12y?> + 4y + 332 0

= 12y? -4y - 33 <0

= (6y -11)(2y +3) <0

[ 3 11} 1]

Case-II - y=1

Ans.

13.

Ans.

£ OPEN

X2+ 2x 44 = x> -3x -6
= 5x =-10
x=-2 from case -I and case - II

yG _EE
2'6

Let E, F and G be three events having probabilities
1 1 1 1

P(E) = 5 P(F) = 3 and P(G) = i and let P(ENFNG)= 10

For any event H, if H® denotes its complement, then which of the following statements is (are)
TRUE?

N c 1
(A) P(ENFNG) < 5 (B)P(E*NFNG) < =
13 C C C 5
(C) PEENFNG) =7 (DP(ENFNG) <=
A,B,C
P(6) = =, P(F) =+, P(C) =5, P (EnFNG)=
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(A) PENFNG)= ~{P(ENF)<P(E)}
< P(E) - P (G)

(B) P(EEnFnG) ~{P(EnF)<P(E)}

< P(F)- P(G)

<1 1

6 10
_10-6_ 4

- 60 60
1
~ 15
(C) P (EUFUG)<P(E)+P(F) + P(G)
< l+l+l
. 15+20+30 _ 65 _13
B 120 120 24

(D) P(E°NF NG)=1-PEUFUG)

>1-13
24
S 11

T 24

14. For any 3 x 3 matrix M, let |M| denote the determinant of M. Let I be the 3 x 3 identity matrix.
Let E and F be two 3 x 3 matrices such that (I - EF) is invertible. If G = (I - EF)™}, then which
of the following statements is (are) TRUE?

(A) |FE| = |I - FE||FGE| (B) (I - FE) (I + FGE) =1

(C) EFG = GEF (D) (I-FE)(I-FGE) =1
Ans. A,B,C

G=(I-EF)™

G = (I -EF)

GG™ = G - GEF

I =G - GEF

Also I = G -EFG
= GEF = EFG —

(B) (I -FE)I + FGE) = I - FE + FGE - FEFGE
=1- FE + FGE -F(G - I)E
=1- FE + FGE -FGE + FE

An Unmatched Experience of Offline
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(D) |FE| = |I - FE| |FGE|
Now (I - FE) (FGE)
= FGE - FEFGE
= FGE - FGEFE
= FGE - F(G - I)E
= FGE - FGE + FE
= FE
= |I - FE||FGE|= |FE]|
If B is correct then D is not correct.

15. For any positive integer n, let S,: (0, ©) — R be defined by

R S (1+k(k+1)x?
Sn(x)_écot (—x J,

where for any xeR, cot™? (x) (0, n) and tan'l(x)e(—g,gj. Then which of the following

statements is (are) TRUE?

n a(1+11x°
(A)S(x) = 5" tan™ (T

(B)Lim cot(S, (x)) = x, forallx >0

J,forallx>0

(C) The equation S3(x) = %has arootin (0, ©)

(D) tan (Sa(x)) s%, forall n>1and x > 0

Ans. A,B
Sn(x) = kZ:tan‘l L + (kx)xk + 1)x}
no | (k+1)x-kx
2 tan L (o) (k + 1)x}
zn: [tan‘1 ((k +1)x)-tan™ (kx)}

k=1

= [tan‘1 2x —tan™ x] + [tan‘1 3x —tan™ ZX] + [tan‘1 4x —tan? 3x] ot [tan‘1 (n+1)x-tan™ nx]
Sn(x) = tan(n+1)x - tan™!x
Now, Sio(x) = tan"'x(11x) - tan™x

=tan'1[—1ox }
1+11x?
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i _1( 10x j
= — - cot 7
2 1+11x

1+11x?
10x

I _tant
2

) (x > 0)

®  imeo[sn(x)) - et tan| 72 |

N 1+ (n + 1) X.X

i ot {cot-l (1 +(n+1) x.xH

nN—w NnX

2
Iim1+(n+1)x

Im—m = X

Sn(x) = tan™}(n + 1)x - tan’x
S3(x) = tan"!(4x) - tan"!x

= tan’? [15’%} = % (given)
3x
= - =
1+4x?

=1+ 4x* = 3x
24x*-3x+1=0
D=9-16<0
No real roots

1
(d)  tan(S,(x))< 5

tan|tan nx = nx
1+(n+1)x2 1+(n+1)x2

lim— X = 1
e 1+ (n+1)x? X
16. For any complex number w = ¢ + id, let arg(w)e(-=, n], where i = J-1. Let « and B be real
numbers such that for all complex numbers z = x + iy satisfying arg(?—gj =£, the ordered
+
pair (X, y) lies on the circle
x> +y*+5x-3y+4=0
Then which of the following statements is (are) TRUE ?
(A)a =-1 (B) o = 4 (C)op=-4 (D) =4
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Ans. B,D
S:x°y*+5x-3y +4=0

B A
(=8, 0)

=>A:(-1,0)&B: (-4,0)
a=1,&p=4

Alternet:

Let Z = x + iy

tant|—Y }—tan‘1 y |_®
| X + o X+p| 4

y(B-o)
(x+a)(x+B) ~
(x+a)(x+B)+Yy? B
(x+a)(x+B)
y(B-a)= x*+(o0 + B)X + of + y°
>x2+y2+ (a+B)x-(p-a)y +ap=0

a+p=5 } of = 4
a-B=-3

a=1
B= 4

An Unmatched Experience of Offline
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SECTION 4
° This section contains THREE (03) questions.
° The answer to each question is a NON-NEGATIVE INTEGER.

° For each question, enter the correct integer corresponding to the answer using the mouse and

the on-screen virtual numeric keypad in the place designated to enter the answer.

° Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4 If ONLY the correct integer is entered;
Zero Marks : 0 In all other cases.

17. For x R, the number of real roots of the equation 3x> - 4|x* - 1| +x-1=0
is__

Ans. 4
3x* -4|x* -1 +x-1=0
3 + x -1 = 4 |x* -1

x2>1=23%+x-1=4x2-4

X_1+\/ﬁ
2
X?-x-3=
(13
2
>3 +x-1=4-4x°
N B U1
14
L —1-y1a
14

7x°4+x-5=0

3+ x -1 =4 |x* -1

An Unmatched Experience of Offline
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Alternet method

4|x>-1]

(0, 4)

3%+ a+1

(-1, 0)_1\13«"@_1) (1,0)

3x24+ x-1=0 6 12

cot A +cotC.
— —"is

18. In atriangle ABC, let AB = 423, BC = 3 and CA = 4. Then the value of cotB —

Ans. 2

AB =c = 23
BC=a=3
CA=b=4
b*>+c*-a°
2bcKa
c+a’-b?
2cakb
a?+b*>-c?
2abkc
cot A +cotC
cotB
b>+c?-—a*+a>+b*-c?
¢’ +a’ -b?
_ 2.16
23 +9-16

32
2< =2
16 2

CotA =

cotB =

cotC =

An Unmatched Experience of Offline
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19. Let u,vandw, be vectors in three-dimensional space, where u and v are unit vectors which are
not perpendicular to each other and u.w=1, v.w=1, w.w=4
If the volume of the parallelopiped, whose adjacent sides are represented by the vectors

u,vandw, is v2 then the value of ‘36 + SV‘ is

Ans. 7
U.i=1,0w=1, [W=2
V.v=1,V.W=1
uv =0

Volume of parallelopiped = [UV.W] =2

Sl <l
< <l <l
S <l gl
s ==

> | € cl

o s < gl

—
0]
—+
cl
<l
Il
b

[

11 4

2=(4-1)-24r-1)+1(x-1)
2 =3-422+ 201

A=0 (not possible)
42 -2) =0 <

1
Yt
2
Now [30-+57| = 1/9+25+30.2
=v9+25+15
=49 +40
=49 =7
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Nitin Vijay (NV Sir) Akhilesh Kanther Vishal Joshi ~ Surendra K. Mishra Gavesh Bhardwaj
Managing Director (AKK Sir) (VJ Sir) (SKM Sir) (GB Sir)
Exp.: 18 yrs Exp. : 17 yrs Exp. : 18 yrs Exp. : 16 yrs Exp. : 17 yrs

Academic Pillars of JEE MoTtion KoTta

A48 84

Ram Ratan Dwivedi Amit Verma Vijay Pratap Singh  Nikhil Srivastava Aatish Agarwal Jayant Chittora

(RRD Sir) (AV Sir) (VPS Sir) (NS Sir) (AA Sir) (JC Sir)
.Jomt Director .Jomt D|rector Vlce F’resmlent Head JEE Academms Sr Faculty Sr. Faculty
Exp.:20yrs Exp.: 16 yrs Exp. : 20 yrs Exp.: 17 yrs Exp.: 17 yrs Exp.: 16 yrs
Anurag Garg Arjun Gupta Devki Nandan Pathak Avinash Kishore Vipin Sharma Durgesh Pandey
(AG Sir) (Arjun Sir) (DN Sir) (AVN Sir) (VS Sir) (Pandey Sir)
Sr. Faculty Sr. Faculty Sr. Faculty Sr. Faculty Sr. Faculty Sr. Faculty
Exp.:17 yrs Exp.:14yrs Exp.:13yrs Exp.:9yrs Exp.: 12 yrs Exp. : 8 yrs

English & Hindi Medium

JEE DROPPER BATCH  E{Xtes

Online + Offline Mode




