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MOTION  JEE Advanced Question Paper

with Solution

SECTION 1 (Maximum marks: 24)

. This section contains EIGHT (08) questions.

. The answer to each question is a SINGLE DIGIT INTEGER ranging from 0 TO 9, BOTH
INCLUSIVE.

. For each question, enter the correct integer corresponding to the answer using the mouse and
the onscreen 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 : +3 If ONLY the correct integer is entered;
Zero Marks : 0 If the question is unanswered;
Negative Marks : =1 In all other cases.

1. Let @ and S be real numbers such that —E <p<0<a< %. If sin(a + ) =§ and cos(a — B) =

sine = cosf |, cosa sinﬁ’)zi

= then the greatest integer less than or equal to ( cosg T sina T smg T cosa

Sol. (1)
. . . . 2
_ [(cosacosﬂ+smasmﬁ) + (cosacosﬁ+smasmﬂ)]

sinacosa sinficosf

_ (cos(a—ﬁ) + cos(oc—ﬁ))2

sinacosa sinfcosf

= 4cos?(a — ,B){ +— }2

sin2za ~ sin2p

-4 % {sin2a+smzﬁ}

sin2asin2f
__6{ 2x2 sin(a+p).cos(a—p) }
) cos(2a—2p)—cos(Qa+2p)

{2:--? = )}2
el
it

2. If y(x) is the solution of the differential equation

xdy - (y?-4y)dx=0forx>0, y(1)=2,

and the slope of the curve y = y(x) is never zero, then the value of 10 y(v/2)
Sol. (8)

2 ax _
X - —4y)—==0
O =4
dx _ X
dy ~ y?-4ay
dy _ dx

y2—4y T x
dy __ax

(y2—4y+4—4) T x

16
9

N\DI\I
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y—4=cyx*=>2—-4=cx2

c=-1

Now put x =2

>1-2=(-DE2)*
4

=>y=-

5
So,10y(v/2) = 8

3. The greatest integer less than or equal to

2 log,9 1
log,(x3® + 1)dx + f (2* —1)3dx s
1
1

Sol. (5
1
flz log,(x® + 1) dx + J-log29(2x - DY3dx

fx) f‘IEx)
bd - ac=2log,9 -1
=4log,3 -1
0.477
=4 {35~ 1
=5.33
[5.33]=5

4, The product of all positive real values of x satisfying the equation
x(16(log5x)3—68 logsx) — 5-16 jg
Sol. (1)
x{1613—681} — 516
(1613 — 681)l = —16
4B -17D1 = —4
41* — 1712+ 4 =0
41* —1612-12+4=0
@r-nr-4=0
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ol 1
5. If’B = hme (1-x°)3+((1-x“)2—1)sinx

— then the value of 6f is
x—0 X sin“x
Sol. (5)

3 1 1
. eX¥ —(1-x3)3+{(1-x?)2—-1}sinx
g = lim ( ) {(3 )2-1}
x—0 X

x—0 x3

3 X3 x2 x4 %3
X< _ S B A -
e’ —1+—+{——"1(x—)

x—0 x3
— 14111132
3 2 6 6
6 =5
6. Let B be a real number. Consider the matrix

g 0 1
A=<2 1-4)
3 1 -2

If A7 - (B -1)A® - BAS5 is a singular matrix, then the value of 93 is

sol. (3)
|A—All =0
f—2 0 1
2 1-12 -2 |=0
3 1 —2-2

B-MD{A+2)A-1D)+2}+(2+31-3)=0
B-D{A%2+23+31-1=0

A2+ PA—A2 —22+31-1=0
B-—B-D2 -B+3)A+1=0
B-B-D2-P+3)1=-1
A3 —A2(B—-1)—-AB+3)r=-1
A7 —A%(B — 1) — A%(B + 3) =-A*
A7 — A%(B — 1) — BAS = 34° — A*
Now

|345 — A% =0

|A*||3A—1] =0

|A*| =0o0r|34—1|=0

38 0 3 100
|A|=Oor<6 3 —6)—(0 1 0) =0
9 3 -6/ \0 0 1
36—-1 0 3
6 2 —6/=0
9 3 -7
B —-1{4}1+3(0)=0
36=1
98 =3
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Consider the hyperbola
xZ yZ
100 64

with foci at S and S1, where S lies on the positive x-axis. Let P be a point on the hyperbola, in the

first quadrant. Let £SPS; = a, with a < g The straight line passing through the point S and

having the same slope as that of the tangent at P to the hyperbola, intersects the straight line S1P
at P1. Let § be the distance of P from the straight line SP1, and f = S; P. Then the greatest integer

5§ . a.
less than or equal to % sm% is

(7)

S1

Bsin(o/2)

Product of distances of any tangent from two foci = b?
& X Bsin% = b?

BSsin% _b%2 64

9 9 9
Greatest integer less than or equal to

BSSing .
2is 7.
9

Consider the functions f, g : R — R defined by
|x|
2(1-45), |x<

0, |x| >

f(x) =x2+ % and g(x) = . If a is the area of the region

{(x,y) ERXR:|x| < %, 0 <y < min{f(x), g(x)}}, then the value of 9« is
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Sol. (6)
Figure can be drawn as shown

A

33/4 -1/2

Required area = 2.(A1 + A2)

SECTION 2 (Maximum marks: 24)
o This section contains SIX (06) questions.
e 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).
e 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 optins 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
itis a correct option;

Zero Marks : 0 If unanswered;

Negative Marks : =2 In all other cases.
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9. Let PQRS be quadrilateral in a plane, where QR = 1, ZPQR = 2QRS = 70°, £PQS = 15° and
£PRS = 40°.If LRPS = 6°, PQ = a and PS = (3, then the interval(s) that contains(s) the value
of 4afsin@° is/are
(A) (0,V2) (B) (1,2) (C) (v2,3) (D) (2v2,3v2)

Sol. AB

In APRS
ﬁ p— 1 ] o — 3 o)
prppri ey fsinf° = sin(40°) ....... (D
In APQR
¢l o =YL (@)
sin30 sin80 sin8 2sin80
Now 4af3.sinf° = 4 (ZSi;SOO).sinZLO
= 2SI _ gec(40°)
4s5in40°.cos40
=1.305

Correct option (A, B)

10. Let

a = i sin?* (Z) .

Let g:[0,1] — R be the function defined by

g(x) = QX 4 2a(1—x)

Then, which of the following statements is/are TRUE ?
7

(A) The minimum value of g(x) is 2

1
(B) The maximum value of g(x) is 1 + 23
(C) The function g(x) attains its maximum at more than one point
(D) The function g(x) attains its minimum at more than one point
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Sol. (A,B,C)

k=1
Hence, g(x) = 2%/3 + 200-¥)/3
In2 (22%/3-21/3)
T 2%/3

g'(x)=0atx =§

Now, g'(x) =

And, derivative changes sign from negative to positive at x = %, hence x = % is point of local
minimum as well as absolute minimum of g(x) for x € [0,1]

Hence, minimum value of g(x) = g G)

= 21/6 4+ 21/6 = 27/6

= Option (A) is correct

Maximum value of g(x) is either equal to g(0) or g(1).

g(0) = 1+21/3

g(1)=213+1

Hence (B) and (C) are also correct

11. Let Z denote the complex conjugate of a complex number z. If z is a non-zero complex number
for which both real and imaginary parts of

, . 1
@+
are integers, then which of the following is/are possible value(s) of |z| ?
(A) (43+32\/ﬁ)% (B) (7+;/§)% ©) (9+;/E)i (D) (7+;/ﬁ)%
Sol. (A)
Letz =r.e%®

1
r2

So, (2)? + ziz = (r2 + )e—zw = a + ib (say), wherea,b € Z

2
So, (r2 + rlz) = a? + b?
=>r8-(a2+b2-2)rt+1=0
o — (a®+b?-2)+/(a?+b%—2)2—4

2
Fora? + b2 =45 (i.e (a,b) = (£6,%3) or (£3,1£6))

43+3V205) 1/4
2

We getr = (

12. Let G be acircle of radius R>0. Let G1, Gz,....,Gn be n circles of equal radius r > 0. Suppose each of
the n circles Gi, Gz,....,Gn touches the circle G externally. Also, for i = 1,2,....,n-1, the circle Gi
touches Gi+1 externally, and Gn touches Gi1 externally. Then, which of the following statements

is/are TRUE ?
(A)Ifn=4,then (V2 - 1)r <R (B) Ifn=5,thenr <R
(C)Ifn=8,then (V2—1)r <R (D) Ifn=12,thenv2(vV3+1)r >R
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.,
~ 9
_________

2(7‘ + R)Z = 472
2[r? + R? + 2rR] = 4r?
R24+4rR—-2r*2=0

RZ+2rR-r2=0
R 2 R
(7) +2(7)-1=0
R _ —24V4+4
r 2
é can’t be negative
o § = \/E — 1
(B) n=5

10—2+5
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(C) n=8

r . °
Py sin(22.5°)

Rir _ 1
r sin22.5
5+ 1= V4a-242
r V2-1
(D) —— =sinl5°

R+1r

2 =V6+v2
S=V6+v2-1

13.  Leti,jand k be the unit vectors along the three positive coordinate axes. Let
a=3i+j—k
b =1+ b,j+ bsk, b, bs €R
¢ =cii+ c,f + c3k, €1,C2,C3 ER
be three vectors such that bibs > 0,d - b = 0 and

0 —c3 ¢ 1 3G
( C3 0 —cl> <b2> = ( 1 —c2>
—Cy Cq 0 b3 —1—C3

Then, which of the following is/are True ?
(A)d@-¢ =0 (B)b-¢=0 (C) |b| > V10 (D) & < V11

JEE DROPPER BATCH New Batch Starting from :
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Sol. (B,C,D)

—c3 -
c3 —c1” ] [17K] [ 1-c, ]
—C G —1—c3

¢

>¢xb=3- .. (0)
= (¢xb)-b=1% b—¢-b
=20=0-b-¢
=>b-¢=0

Again from (i)
(exb)-¢=3-¢—[¢>=0

= [¢|? = |3||¢|cosB, where 8 = "¢

= [¢] = |3|cosb =V11cosh = |¢] < V11
Giventhati-b=0=b, —b;+3 =0
= bs;—b, =3

Also b2b3 >0

Now |b|? = 1 + b2 + b2

=1+ (b3 - b2)2 + 2b2bs

=10 + 2bzbs

= [b|2 > 10 = |b| > V10

14. Forx € R, let the function y(x) be the solution of the differential equation
Z—z + 12y = cos (1—nzx) ,¥(0) = 0.
Then, which of the following statements is/are TRUE ?
(A) y(x) is an increasing function
(B) y(x) is a decreasing function
(C) There exists areal number £ such that the line y = f intersects the curve y = y(x) at infinitely

many points
(D) y(x) is a periodic function

Sol. ()
y. e = [ cos (E )elzxdx

y. e(12%) = (12)% [12cos ( ) + 1—"25in (%)] +c
x=0,y=0

O—LZ-FC

(12)2+(144>
-12
(12)2+(144>

1zx[12Cos(Ex)+_sm( )] 12

c =

y - e@0 =

(12)2+(£)
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R T oein(™) _ -12x
12cos(12x)+1251n(12) 12e

Y= (12)2+1”TZ4

y= - = cos (E) + 1z sin (E) | Aze ™
Jom(E) [Jooe) Y Jane(@) Y] 0on)

12
Let cosa = ——=
(12)2+(53)

y= ;cos(ﬂ -a)- _lzel® where cosa = ————
/(12)2+(1—"2)Z 12 1/(12)2+(%)2 122*’(1_”2)2

y' _ —%sin(%—a) 122¢~12%

\/(12)%(%)2 \/(12)4(%)2
So, y(x) is neither increasing nor decreasing & y(x) is not periodic function.
1

: |
T 2 T 2
\/122+(E) \/122+(ﬁ)
So, there exists a real number £ such that the line y = § intersects the curve y = y(x) at infinitely
many points.

For very bigx, y(x) € [—

SECTION 3 (Maximu Marks: 12)
e 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.
e For each question, choose the option correcponding to the correct answer.
e Answer to eahc 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.

15. Consider 4 boxes, where each box contains 3 red balls and 2 blue balls. Assume that all 20 balls
are distinct. In how many different ways can 10 balls be chosen from these 4 boxes so that from
each box at least one red ball and one blue ball are chosen ?

(A) 21816 (B) 85536 (C) 12096 (D) 156816
Sol. (A)
3R 3R 3R 3R
2B 2B 2B 2B
Bag-1 Bag-2 Bag-3 Bag-4
Casel 4 Balls 2 Balls 3 Balls 2 Balls
Casell 3 Balls 3 Balls 2 Balls 2 Balls
VN PN

2R1B 2B1R 2R1B 2B1R
4C1[3 Red 1 Blue +2 Red 2 Blue] + Case II.

JEE DROPPER BATcH New Batch Starting from :
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=4Cy [2C1 +3C2] (3C12C1)3 + #4C2 [3C22C1+ 3C1 2C2) 2% [3C1 2Cq]?
=4(5) (6)*+6(3x2+3)2(6)?

=4320 + 17496

= 21816 (Option A)

5 3

16. IfM=| ?, ?_ | thenwhich of the following matrices is equal M2°22 ?
T2 2
3034 3033
i
© (3032 —3031)

Sol. (A)

3034 —3033)

(B)(3033 ~3032
3032 3031)

(D) (—3031 ~3030

2 _ 2
Mz = | =

2
§+ (2021) -%:ﬁ— 3034

5 =

3 3 2066
b=2+(2021)(%) = 2% =3033
-2, -3, -2,L.AP

h,_/h,—g

3 3

c= —2% + (22021) (-3)=
1 7

- _2; T Ty eeraanaas A.P
2

— 222 = —3033

6064 _

d=—2+(2021) (-3) =— 2= =-3032
w2 — | 3034 3033
~3033 —3032
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17.  Suppose that
Box-I contains 8 red, 3 blue and 5 green balls,
Box-II contains 24 red, 9 blue and 15 green balls,
Box-III contains 1 blue, 12 green and 3 yellow balls,
Box-IV contains 10 green, 16 orange and 6 white balls.
A ball is chosen randomly from Box-I; call this ball b. If b is red then a ball is chosen randomly
from Box-II, if b is blue then a ball is chosen randomly from Box-III, and if b is green then a ball
is chosen randomly from Box-IV. The conditional probability of the event ‘one of the chosen balls
is white’ given that the event ‘at least one of the chosen balls is green’ has happened, is equal to
(8) = (B) € (D)5

Sol. (C)

15

Red (Box Il) —48 _ Green

12

Box | Blue (Box Ill) 16 Green

6

Green (Box IV)_3_2_ White

Event A:One of the chosen ball is white
B : At least one of the chosen ball is green

16

18. For positive integer n, define

164+5n—-3n2 = 324+n-3n? 48-3n-3n? 25n-7n? . .
f(n)=n+ +..... +=—=—_. Then, the value of limf(n) is
4n+3n? 8n+3n? 12n+3n2 n—oo
equal to

7n2
4 3 7 4 7 3
(A) 3 +log,7 () 4 —log, (5) (C) 4 —log, (g) (D) 3 +>log.7
Sol. (B)

f(n) _ (1 n 16+5n—32n2) n (1 n 32+n—31212) n (1 n 48—3n—3:12)
4n+3n 8n+3n 12n+3n
f(n) =

16+9n | 3249n  48+9n
4n+3n2 ' 8n+3n?  12n+3n2
f(n) =Z" 16r+9n2
r=1 4nr+3n
n
) 16(%)+9
n) = n
e

1 1 1
I _ 16x49) 4 =J 4(x+3)-3 Ayl — 3 In(4x+3)
imfe = [ (F)ar = | 00 -apg - 3[RE)

4x+3 4x+3

3 3 7
=4-2m7-m3) =4-1m()
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&%ﬂﬁny our outstanding Result in JEE Main 2022

AIR ™ AR ¢
20 35 & 100, 29 |
ey  ww U

NTA Score NTA Score . 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 08488

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

e 210 72.4188

LIRS EL RGNS EE | 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 o S50
Starting From : | Starting From : Starting From : ;g::g: 32:::
31st Aug. & 14th Sept. 2022 31st Aug. & 14th Sept. 2022 14 Sept. 2022 mﬁ; ;:*131;

>79.99% 1,05,085
68T Bt
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Puzzle

01. Az Arsfdser AR fa-gx

iR oTe 21 Jar A U 3T AeT B AS DA &1 Il B2
02, T& @RI S SH o1 & 2T et &, o1 & A et & 3T ot A DI Brren ord, fibe oft o1 3w o ot et Tawcte
03. O 3Gt ¢ Te 28T 411 3ot ¢ Bt alrse ot otet tewe et 3 i oft o1t formen g3 on. AP o Afden TSE UR @R ¥t Al i w01 3 Afden B DA SxAP
04. firast & forem b aia a1 3, aom, Yo, offoft, Sl aicRY @ @1 o R B
05. F3rcToT o1 SIPT AT 81 7ol 2 offts fge ST &1 sl o g @R 2P
06. T 3t AT &2 SowfeaT TR 1 SR STl a2l &, STl AI0T 6031 STodifor TR J2or O f3r0y, At dbaret TR 15 T 2t 2, e e
07. fdb2TaT aster ST BT, T fasell T 211 o fasell deere
08. 3r51, o & forer &, Ar arsur, Hon 3 forem a1 a=m B
09. @8 11 8, PO ar o 3 8, fise ot o1t S wweedte
10. PR 2+6+10+14+18+22+26+30+34 +38=200 &, 7 o131 I DA 5 BIer ol FOrrep et SIS 100 BNt

Answer:

¥ TRI 81 51 81 3 AePI-3(ePl TR 358 Jfehl-3ice! siftee b St 81 g @1 Sa sitdRelel f9RIe 3 1 STRI aRW, A SiaeR o1 el fb FIRY St

01. et Tgah 1 A1 1 02. AT 03. Fatfeh fot o wwa a1 04. feft 05, Fa™ 06. e SehT SIS 29 WAL ol FHaT AT 07. EIAT 1 F=1 WHTT &1 08. 19 09. FE 10. 38+26+24+10+2
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