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I FULL TEST Topics SAMPLE PAPER-1 I

FULL SYLLABUS

USEFUL DATA

lamu = 1.66 x 10" kg R = 0.082 L-atm K™!' mol™
h = 6.626 x 10734 J s N, = 6.022 x 10%
me = 9.1 x 107! kg e = 1.6 x 10 C
c = 3.0 x 10* ms™ F = 96500 C mol™
RH = 2,18 x 1078 ] dne, = 1.00 x 107 C2 N"! m™!
Atomic No. : H=1,He=2,Li=3,Be=4,B=5,C=6,N=7,0=8,F=9,Na=11, Mg=12, Al=13,

Si=14,P=15,S=16,Cl=17,Ar=18, K=19, Ca =20, Cr =24, Mn = 25, Fe = 26,

Co=27,Ni=28,Cu=29, Zn=30,As =33, Br=35,Ag=47,Si=21,Sn=50, Ti =22,
=53, Xe=54,Ba=56,Pb=82,U=92, V=23.

Atomic Masses: H=1,He=4,Li=7,Be=9,B=11,C=12,N=14,0=16, F=19, Na=23, Mg = 24,
Al=27,81=28,P=31,5S=32,Cl=35.5,K=39, Ca=40, Cr=52, Mn =55, Fe = 56,

Co=59,Ni=58.7,Cu=63.5,Zn=65.4,As=75,Br=80,Ag =108, Sn=118.7, 1 = 127,
Xe=131,Ba= 137, Pb =207, U=238.



ALLEN

Topic :

Full Syllabus

PART-1 : PHYSICS

SECTION-I : (Maximum Marks: 80)

This section contains 20 questions. Each question has 4
options for correct answer. Multiple-Choice Questions
(MCQs) Only one option is correct. For each question,
marks will be awarded as follows:

Full Marks : +4 If correct answer is selected.
Zero Marks . 0 If none of the option is selected.

Negative Marks : —1 If wrong option is selected.

(ALGL1L -1 : (HSTiH ILL: 80)

L [AeoMD 20 WS H1ddl B, €35 Usdell 4 [Ased] B,
L YUR (sl US| s5ed w15 o AR B. €35 ULAL Usla
oY of | Yool USI1R ARl WU M| 414,

4 HISYU ; +4 %) UIUL [ASEUN Wofey €3 2Uf 536 Sl
dl

2ot HI5U : 0 %) S1OULL 2US U3 o 54 €1 d).

A32\d HISY : —1 WLSlell wtl % ([ASCUH,

1. Two blocks A and B of masses m and 2m
respectively are connected by a spring of force
constant k. The masses are moving to the right
with uniform velocity v = 10m/s each, the
heavier mass leading the lighter one. The
spring in between them is of natural length
during the motion. Block B collides with a
third block C of mass m, at rest. The collision
being completely inelastic. Find minimum
speed (in m/s) of block A in the subsequent

motion.
(A) 5
(B) 6
(€) 8

(D) 10

1.  m ¥d 2m ¢0 dlddl A odls A ¥a B A k
WO AU s HRAdd] L A1 #)s1Ad B. €35
0l v = 10m/s | el aHEll ey dUld 53 D wA
MR 0 edsl £ 5dl ML B, Ald €M1
(o1 Yo MM e B. 0dls B A ReR &4l
Ao wels C UL WASIA V. WYSIHEYL JYLl
wRe(delus 8, dl edls A ol YeldH »SU
(/s 1y ui 2N,

(A) 5
B) 6
©) 8

D) 10
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2.

In the given circuit diagram, switch was
connected to position 1 for long time. Att =0,
switch is shifted from position 1 to position 2.
Find the final charge on capacitor 2C.
CI 2C

[

| | ye

v 2
Ccv Ccv
N ® =5
© £X o) X

The region between two concentric spheres of

radii Ry and Ry(R; < R,) has volume charge
b
density p = T where b is constant and r is

the radial distance. A point charge q = 16 pC is
placed at the origin, r = 0. Find the value of b
(in SI units) for which the electric field in the

region between spheres is constant.

4
(Take : R, =2R; = —mm)
NG

%

(A) 1
(B) 2
(€) 4
(D) 8

WG YRUAHI Ray A diol qHY Y] (6ig-1
UL ASUE &dl. t = 0 YHA Ry (vig-1 2l
({2 U %1sdIHi 211 B dl 2C dlal AHIRS
UR i[dH ([Ad@lR ).

Y m
I [
L
i
| | A
v 2
Ccv Ccv
S ® 3
2CV 4CV
© =5~ B ==

Ry dAd [ Ry (2l (R] < Ry) dlall
A5l dNGUMAlel  HERAMHPL (ARl

b : .
toldl p=— 8, %Rl b = WUNS d r A
r

Glegdlddl vid2 8. Ws (6igdd [A3dMIR q= 16
uC o GIAH[Gig, r =0 U YsaMi #1d 8. b o
Y| 2l ¥ oRti dAondledl dRedl (R4

([AYd@A A1AN B, dl (Ry =2R| = %mm dl.)

(A) 1
(B) 2
©) 4
(D) 8

| JEE (MAIN) : SAMPLE PAPER - PAPER-1

3001CJM200222016

Page 2/35

Space for Rough Work / 2§ SI1H HI2 %L

E +H/25012023



ALLEN

In a football game,a player wants to hit a 4. §2,0{1C-l°ﬂ As Wgls), @l u Y4 {s\&“ﬂc'la
football from the ground to one of his Uldleil Aiel Walsl dg sls HiRdl Hidl 8, %8
teammates, who is running on the field. Take Helet UR £15] el 8. HA REINE! GJH@@ U
hitter position as origin & receiver's initial 4Rl A olld HaddR Walsldl 3o Rald
2 2 2 B . i j € i i |H|
position as 21 + 3j, where 1 & ] are in the 2143 AL °z.f21_l i J Aﬂudjﬂ HL}d i 9.
c A 2 + 55

plane of field. Football's initial velocity vector {5‘80{1 -lqﬂ‘ uREs AL 2f + 3] _‘__251( @ 2){3:
is 2i + Sj +25k & in the subsequent run Ad 3%(:[[ olld ﬂfﬂd_o-[}{ Qc—us’l.oi %Qlildld{ 5_1\

o . .. WA 8 UGl 2i +4) wa 2d 6)8. WR
receiver displacement is 51 & 8j, then 21 + 4 S )

) g2olld ol U U R ¢lld AntelR WellSle
& then 6j. How far is the receiver from the {5\80{-16[91'1 22 3eq 6 2 (8 = _ 10k g13))
football when football lands on ground ?
(assume g = —10k)
(A) VIO B) VI7T (C) v26 (D) VI3 (A) VIO B) V7 (C) v26 (D) VI3
A hollow hemi-sphere of mass m and radius r 5. m &0 e r (GeRlldlol WS Uldl HdNal
is released from rest in the position shown. A 15(dui eQllcal yosoo Rz Raufduiedl
Knowing that the hemi-sphere rolls without BISAMI 41d 8. AN AR DR A4S B.
sliding. Determine the reaction at the horizontal HIR d 900%1*‘[1 A0t d &l Anlaildoy q4uLdl
surface at the instant when it has rolled R A5 e 2l
through 90°.
L]
L J

7mg 5mg 8mg Smg 7mg Smg 8mg S5mg
A) —=2 B —= D -2 -2
W 28 3 T © 5= ©) 3 A 7 B 5= © —— D)
Observer standing at the sea coast observes 30 6. Y (56 Gl Ws wddlsasiR UdAs
waves reaching the coast per minute. The (leieui (sellR uslUdl 30 dRala %A B. €5
wavelength of each wave is 10m. When Aol dRAdeLS 10m B. 2R WddlssRR
observer drives a boat in sea against waves, i;lfs vllesl HyeHi dpn‘:n (Asg E’Q“_]'“ 5m/s
with velocity 5 m/sec then n waves strikes the AL 4o1el] uq@‘ 8 dl €25 ﬁ-lﬁé n 2l Oﬂaa

. . 250U 8. dl d23lell A3l HA n of YRU ST W sHU|
boat per minute. Velocity of wave and value of :
. . . . $HQL Q| 2l 2

n is respectively (in SI units)
(A) 5,30 (B) 10,60 (C) 10,30 (D) 5,60 (A) 5,30 (B) 10,60 (C) 10,30 (D) 5,60

3001CJM200222016 |
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In a meter Bridge experiment the resistance of 7. As Hlex (el WA HdAy U3l
resistance box is 16 Q , which is inserted in Y 16 Q B, % WU drsell UM B.
right gap. The null point is obtained at 25cm dere(olg slofl drsel 25cm wd? HA B, HleR
from the left end. The leastcount for meter el gy 1'.“1‘[ Alsd Imm B. Asild
scale is Imm. The percentage error in W dRedl iU Hodl wldeld 421 2l
calculating unknown resistance is

approximately:

(A) 0.23 (A) 0.23

(B) 0.44 (B) 0.44

(C) 0.35 (C) 0.35

(D) 0.53 (D) 0.53

A source contains two  phosphorus 8. As AHld A sls sl GH@C‘R{H
radionuclides P2 (Tp=T) & P2(Ty,=T) ¥APE (T, =T,) U4 9.

P 3 (T1 = Tz). Initially 10% of decays
comes from P . How long one must wait until

90% to do so?

AXUIAHI 10% 81U P 3 Al HA B. dl 90% &l
cl HIE 326l YHAU E101R1?

(A)  _ 4tn3 W) _ 43

tn2 (T]—l—%) {n2 (TLI_TLZ)
(B) , _ 4tn3 (B) (_ 4{n3

tn2 (T1—1+%> {n2 (TL.JFT%)
© ,_ 2(n3 ©) (_ 2(n3

tn2 (%—%) tn2 (%‘%)
(D) None (D) None
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ALLEN

Two blocks A and B of same mass M are
connected with each other with an ideal string
of length 2 ¢ passing over an ideal pulley. The
block A is connected to a light pan C with an

ideal string as shown in figure. A particle of

mass % is dropped on pan from height ; as

shown. If collision between particle and pan is
perfectly inelastic, acceleration of B just after

the collision, is :-

(A) g (D) g/18

(©) 2g

B) &
9

Figure shows a large closed cylindrical tank
containing water. Initially, the air trapped above
the water surface has a height h, and pressure 2P,
where P, is the atmospheric pressure. There is a
hole in the wall of the tank at a depth h; below the
top from which water comes out. A long vertical
tube is connected as shown. Find the distance of
water surface in the long tube from the top of the

tank, when the water stops coming out of the hole.

9.

10.

UHlel €0l M HRIlddl B 6Els A Wl B o WS
1620 AR2IS] U 20 Gui1Eefl €13 a3 uLs(dui
gollcul Yosol 136 8. wals A A SESL Uls C

el €171 ds %134 8. % £ YLddl 58l ;

QIULE U] UlAHi usdl 2didi 241d B, % s.l
el Ulst qef) Aelld AYLl w RS S1Y
dl deldeil dd ugdl odls B o1l Udoy 2ilH).

A) g

©) 2¢g

B) § (D) g/18

1s(Aui eollcul Yosod As oy s ULl o
(RAM wid B, wRHl wiellell quldleil
GUR ho [ddRHD edl 8d B, Bof wll
2P 8. Wi Py = dldldWle] ewl1Ql V. SsHi
Guedl hy GERULSA ¢le B Buiell ull eieR
{1501 8. A5 qiofl «uil WLs(AHi eollcul Yoso
156 8. AR UlRll (Beuiel weR «lsndls
oit AR AR diof] Aollii 25eil HedH (cigell
UIRlefl qUISle] vidR QM.

, Ihz

(A) 2hy  (B) hy (C) hy (D) hy (A) 2hg B) hg (©) hp (D) hy
| JEE (MAIN) : SAMPLE PAPER - PAPER-1 3001CJM200222016 |
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11.

12.

ALLEN
11.

The K(alpha) X-ray of molybdenum has
wavelength 71 pm. If the energy of a
molybdenum atom with a K electron knocked
out is 23.5 keV, what will be the approx energy
(in keV) of an another molybdenum atom when

an L electron is knocked out?
(A) 6
(B) 4
©) 2

(D) 8

A disc of radius 20 cm & mass 1kg is rolling
with slipping on a flat horizontal surface. At a
certain instant, the velocity of its center is 4
m/s and its angular velocity is 10 rad/s. The
lowest contact point is O. Find angular
momentum about any point on the ground at

shown instant.

10rad/sec
/_\
P 4m/s
0]
(A) 0.60
(B) 0.70
(C) 1.00
(D) 1.20

12.

Hl(qodetHofl Ko X-(59lefl daAGuLe 71 pm
8. % Ws K 8a52ld WeR <ls®il ot
HI[EA03eid UHIRLEl GIosl 23.5 keV €U d)
IR L 9as2lel ol HllAoday un1guieil
Wk «flsA AR A UMYl Gl (keV)Hi
2114,

(A) 6
(B) 4
©) 2

D) 8

20 cm (A9RUL M4 1kg £ dddl W5 dsdl
AU (A ULZ] UR AR&UL AR AGS B. 518
Alssy g Aell qeUHlotdegell A3l 4 ms | B,
22 510014 A3 10 rads | B, Yetein AuS(Gig O
8. c2uldd &dl il U s19 (Gigell e

RIFIECEERENEE
10rad/sec

N

4m/s

(A) 0.60
(B) 0.70
(©) 1.00

(D) 1.20
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ALLEN
13.

An airplane is in supersonic flight at an altitude
h. At what smallest distance a (along the
horizontal) from the observer on the ground is
there a point from which the sound emitted by
the airplane motors reaches to the observer
earlier than sound emitted by plane when it is
at point A that is directly above the observer.

(v, = velocity of airplane, vy = velocity of

sound.)
b S A
< T = h
a.
0)
2 ()
<———2h
(A) a (Vp )2
v -1
VP
(+)
(B) a< ————nh

(D) a>

v 2
(&) -

A (ALl h QRULSA YUAM (A5 GSlel 3 28
8. ald U Gdd Ws  wddlsesiel
dU (A (eAM] KUl Yoty widR a UR WS
(Gig Slu ¥ ol ([Auletofl HleR gkl GilFd
eq(of W WddlseisiRell [Masd GUR [oig A WR
(Gulet € dl Qell gl Geud tdfelefl
MW IUGINUT e sei51R Yl déal usl.

(vp = [AMletet] AL, vy = el [elell 421

b S A
[ y
< - \a'“ h
~~~~~~~ \ 4
0

(D) 8> ——5——

i3
Vs
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14.

15.

ALLEN
14.

A potential difference is applied between a
conducting sphere and a conducting plate
(“plus” on the sphere and “minus” on the plate).
The dimension of the plate are much larger than
the distance between sphere and plate. A point
positive charge is moved from point 1 to point 2
Using the above

parallel to the plate.

information choose the correct statement.

>

L SECEEREERERE °

1 2
EBeem————

(A) Work done by external agent in the

process is zero

(B) Net positive work will be done in moving

charge from 1 to 2 by external agent

(C) Net negative work will be done in moving

charge from 1 to 2 by external agent

(D) Information is insufficient to give any

assertion regarding work.

A long solenoid of cross-sectional radius R has
a thin insulated copper wire ring tightly put on
its winding. One half of the ring has the
resistance 10 times that of the other half. The
magnetic induction produced by the solenoid
varies with time as B = bt, where b is a
constant. Find the magnitude of the electric

field strength in the ring.
9

A)

(A) 7 Rb
9

B) —R

(B) 5 Rb

(C) 9Rb

(D) Rb

15.

As ([AYd@lRd ANl del [agdeilRd Wesl
) [aydRetfdulstll dsldd HudHi »1d
8. CLUIL UR + dell We U ) Weej uRHILL A
AL Wl W2 deil el Wl % quR 8.
As (0igdd et [AydeiRa Wea AHidR (uig 1
ol (og 2 Yl aAtld sAAdIMi 241d 8. GURAsd
Hifed] W12 A1) [Asey ue s,

@

@-mmmmeeeen ®

1 2
=———|

(A) WL UBAM] 6lel WA gL ad 51 e 8.

B) [aydetRa 1 el 2 Yl auld suddl U
Wlel GO gIR1 ed Al s1d gt B,

©) [aydetRa 1 €l 2 Yl auld suddl Hr
WKW gL AU s bl B,

(D) Sldef] 2A8ld3] sdl Hizefl Hifed] w1yRdl
8.

R w15Besfl (ARl dlddl dicil A1QeoSHi
s uldoll slfeal s3e sluRetl dRell Raa
dalsf3 U sydl 8. Rolsil wWsHl ¢1dlel)
WY GfISlell WSHL I Sdi 10 2AQN 8.
AAALYS gL Gzt ad Yesly UL yHY
U B = b, WgUlR edld 8. 2l b A
wWUNis B. Rai ([agyd@atsl dladlis(l a1l
5.

9
—Rb
(A) 7

9
—Rb
B) >

(C) 9Rb

(D) Rb

| JEE (MAIN) : SAMPLE PAPER - PAPER-1
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16. A particle of mass lkg is moving where 16. 1kg £0dloll s 5Q Al Ul U d(deild B
potential energy varies with displacement U = 5 o ﬁﬂ(&@l"b’{, RlAidR A U =10 (1 —cos
10 (1 — cos 2x), then the time period of small 2x) YA UAUR wedldl Sld dl Gan[eiga
oscillation about origin will be Aejetaflel elloil eldetetl wlddslor 2Ll
/1 /1 | |
(A) 2n 70 (B) 2n To (A) 2n 20 (B) 2=n o
C ! D ! C : D :
()nm ()nm ©) ™/ 7o D) ™/ 1o
17. Two blocks are connected by a string passing 17. Ml&[al-l'l eollcul Yoyl A odlsa €l d3
over a pulley as shown. Wedge is fixed. M is wWidd 8. M 12 mys oil »suell @dl dAld 525
sliding down with speed 12 m/s at an instant dd % el 2l U B. edls uq alor 9
and suddenly the string breaks. The coefficient SNETE 1 8. elil 42l d &well t = 2 sec
of friction between the blocks and wedge is V2
W w
| 8 wle M edlsell A9 m «fl A& 2. [g = 10
E. Find the velocity (in m/s) of block M ms2 wd /% 2]
with respect to m after t = 2 seconds from the
moment the string breaks. [Take g = 10 ms ° 2 N
/3
and 5 = 1.2 . Assume that the length of
30° 30°
inclined is sufficiently long.]
Y/ N\
30° 30°
(A) 10 (B) 15 (C) 25 (D) 20 (A) 10 (B) 15 © 25 (D) 20
18. In an experiment, a boy draws graph between | 18. 5185 Ui A5 915 A5 Alel AldS HI v2
v (y-axis) and a* (x-axis) (where v = velocity (y-48l) del a2 (x-i8l) ol 1A tief1d B,
and a = tangential acceleration) for a simple (Rl v=3dd del a = wefly uday 8.) IR
pendulum. The graph is found to be a straight YAl % H]el YR saH] 441d 8. LR H1QW x—
line of negative slope making an angle of 30° we A1 30° <l U;!.\@] B 2l YRlddl {ﬁb{
(with x-axis) when experiment was done on the L YA B, dal IR sHleel h QgL
ground and 60° (with x-axis) when experiment UL Scll AU x4 UL 60° o1l WAl bl
was done at height h above the ground. Then h ala w1l U UL HA B hofl (BHd 2DHL
must be (R = radius of earth) (R= liarﬂoﬂ o)
(A) 05R (B) 024R (C) 0.73R (D) R (A) 0.5R (B) 024R (C) 0.73R (D) R
| JEE (MAIN) : SAMPLE PAPER - PAPER-1 3001CJM200222016
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19.

20.

ALLEN
19.

In the given circuit, initial charge on the
capacitor is 1.5 C with polarity as shown in
figure and current in the inductor is zero. Now
at t = 0 if the key k is closed, then the

minimum current through the key is

0.25F

5H  3.8Q 20 gy

6.8V
(A) 33/25 A (B) 34/25 A
(C) 36/25 A (D) None

A stationary sound source ‘S’ of frequency 334
Hz and a stationary observer ‘O’ are placed
near a reflecting surface moving away from the
source with velocity 2 m/sec shown in the
figure. If the velocity of the sound waves in air

is V =332 m/sec, the apparent frequency of the

echo is
2m/s
e
O
S -
(A) 332 Hz (B) 326 Hz
(C) 334 Hz (D) 330 Hz

20.

WG HIS[AHT SURRR UR UIR[61Ss ([AydeiR
15 C 9. del yddl uis(dui saldd 9.
Bo552ML Udle e B. t = 0 uHA %) 5% k
oy sAMi wld AR sauiell dedd vdle
20l

(A) 33/25A (B) 34/25A

(C) 36/25 A (D) WS Ul Al

334 Hz ¥Ig[d dldd] 115 ReR tad(sf 3ld dell
A5 R Yldl wLs(dHi s2ulcul Yosod 2 m/s il
datel] dufd s2dl uldds quLlell «1%s AW
8. % sdui ool d23Mell ddL vV =332 m/s €l
ol uselsl A1 1A 2419/ 204l

(A) 332 Hz (B) 326 Hz

(C) 334 Hz (D) 330 Hz
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SECTION-II : (Maximum Marks: 40)

This section contains 10 questions Candidates have to attempt
any 5 questions out of 10. If more than S questions are
attempted, then only first 5 attempted questions will be
evaluated.

The answer to each question is a NUMERICAL VALUE.

For each question, enter the correct numerical value (If the
numerical value has more than two decimal places, truncate/round-
off the value to TWO decimal places; e.g. 6.25, 7.00, —0.33, —.30,
30.27,-127.30, if answer is 11.36777..... then both 11.36 and 11.37
will be correct) by darken the corresponding bubbles in the ORS.
For Example : If answer is —77.25, 5.2 then fill the bubbles as

follows.

clelslclalclal SIE
EB0CeEREEHE
BOROBEOOE
BOEBUHEBOCE
BORGEECCE 6
GE0ReRDEaR 0
clelelclzlelal S1E
EBO0REEREEE

EEEEEEEE]
clelelclalelelele] |

GEeEAEEEAE
Gl EGIEIEEIEIER |

(=
&
@

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

Full Marks
Zero Marks
Negative Marks : —1 If wrong option is selected.

. +4 If correct answer is selected.

: 0 Ifnone of the option is selected.

(AI@LID1-IT = (MSTiH 2JQL: 40)

L [@eioMi 10 usil B. (GaelA 10 Hiell S8 uwl 5
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ALLEN
1.

A large glass slab <p, = %) of thickness 8 cm

is placed over a point source of light on a plane
surface. It is seen that light emerges out of the
top surface of the slab from a circular area of
radius R cm. What is the value of R?

Find the maximum kinetic energy (in eV) of the
photoelectron liberated from the surface of
lithium (work function ¢ = 2.15 eV ) by

electromagnetic  radiation = whose  electric
component varies with time as

E =a (1 + cos wt)cosmyt,

where a is a constant, ® = 12 X 10" rads ' and )

= 3.6 x 10" rads ™! (h=6.6 x 10 in SI units)

A photosensitive surface is irradiated with light
of wavelength A, the stopping potential is V.
When the same surface is irradiated with the
light of wavelength 2A, stopping potential is
V/3. Then the ratio of threshold wavelength
(Apyay) and the A is :

max
One of the circuits for the measurement of
resistance by potentiometer is shown. The
galvanometer is connected at point A and zero
deflection is observed at length PJ = 30 cm. In
second case the secondary cell is changed.
Take Eg =10 V and r = 1Q in 1* reading and
Eg = 5V and r = 2Q in 2™ reading. In second
case, the zero deflection is observed at length
PJ =10 cm. What is the resistance R (in ohm) ?

8 cm SIY wlddl ¥s Hlel 26y ¥|y
(u — g) YW AUl W As (g Bld W2

AVG 8. Aq dl HA 8 ¥ dell 2lUsil HIdL
uRell uslel R cm (Aoglletl ddollslz stuiedl
WeR o5 8. dl R <l [$ud QL4

(GleaM (A5 §521t ¢ = 2.15 eV) «il »ULe] U
Ad | [Aydyu sl (@501 iRl Gulsd uslel
8a52)elo{l HedH Uld Gosl (eV Hi) 2AlHL 3 Bel)
(A8 tes UMY UL E =a (1 + cos ot)cosopt
Yool Wedldl 1Y, 2l a MUNiS V. o =12 x
1014 rads T A wg = 3.6 x 1017 rads ' (h=6.6
x 103% in S1 A 5H)

s uslel Adel ULl uR A dRadwigdlonl
uslel wiUld sl id 8. dul 2\l
Ulef-alud v 8. %l wl ¥ AUl U 2
dAAGHLY djdd] USIQL HIUld S w1d
dl UG Ul2f-riud v/3 Rl 8. dl dles
ARIAAGLE (hpyyay) 2o A <ll R0 TlR QAN

Ul2(aalle: gkl S18 URuaHi HdRlyedl
(5Ud 2Dudlefl Uil Wdlddg 8. AedellileR A
(0ig U1 %134 B. W PJ = 30 cm U Yo
Ulddt HA 8. ol (BRUMD Ases?)
(secondary) A€ GleddIHi 2ld 8. Eg = 10 V
Wl r = 1Q UUH wWddlse U2 dl. A oflon
Wdlsel U2 Eg = 5V ¥al r = 20 4l oflon
(53UIHI PJ = 10 cm GO1S UR et lddst HA
8. R <l (5Hd (leHui) .

E(P
Ep  —C—WWW—
- —O—wWw— ;‘
P
P 0 - Q
G
R G A AVAVAVAVAV‘V A
] L
E T E r
S S
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A uniform triangular plate of triangular area 5. b{l{;[al-li gollcal HuW [uMd [EslelsiR We
1m?, base length 60 cm and thickness 10 mm Y Ro [ASIRUSR AASN 1m2, Uldlefl Gl 60
(prism like shape) is lying vertically on a Cmc ¥} SIS 10 mm ([Ely’]'l gl UISIR) 8d
smooth ground as shown in figure. Find eNQR(Ed AULE] UR Ged ld AW B, i1 \ER
maximum value of cot® for which it does not uadl (topple) il HI2 d HIe cot ol Herti
topple. (5ud 2lldl.
g
Is )
‘ v e
€ > 60cm
60cm
On a particular day, the maximum frequency | 6. S8 AlssU (€4 wiAell (FsuH (el Uldldd
reflected from the ionosphere is 8 MHz. On HedH g 8 MHz 8. oflas [edd d adlq
next day it was found to increase to 9MHz. If OMHz &l 8. %] UdH wel ofle (ed HI2
ratio of maximum electron densities of first day Al ReAR W2 Hedd ﬂaffa"i
to maximum electron densities of next day the ﬂ{k-iilbﬂﬂ AR n €l dl 81 x n <l (Bud
ionosphere is n, find value of 81 x n, AL
Find value of base resistance Ry (in kQ) in the 7. AU YRUAHL Ao wadrld Ry ( kQHD) <l
circuit as shown in figure, if B4, = 90, Vgg = (5ud 2ndl. Bd,c =90, VBg = 0.7V; V(g = 4V
0.7V; Vep =4V 2 8.
9V 9V
L +
An electric field of 300 V/m is confined to a 8. A5 300 V/m < [AYd@A 10 cm I GRlddl
circular area 10 cm in diameter. If the field is dduilsR &asnell Hulelii 8. %) &4 20 Vim-s
increasing at the rate of 20 V/m-s and if the o1l el Al Al %) Jegell 15 Cflﬂgﬁz ¥(ddl r(’“lé
magnitude of magnetic field at a point 15 cm UR Y 51Ul (BHd B x 107 ° T €l dl B «(l
from the centre of the circle is B x 108 T, (Sud 2ildl.
find value of B.
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10.

ALLEN

In a given common Emitter transistor, Emitter
current is changed by 2.1 mA. This results in a
change of 2 mA in the collector current and a
change of 0.05 V in the Emitter-base voltage.

The input resistance (in ohm) is :-

A rod

dimensions 10cm % 0.5 cm x 0.2 cm is placed

of ferromagnetic material with
in a magnetic field of strength 0.5 x 10* amp/m
as a result of which a magnetic moment of 5
amp—m2 is produced in the rod. Find the value

of magnetic induction (in SI unit).

9.

10.

WL CE 2lloosemi AR vdle 2.1 mA
WeddiHi w1d 8. Bl sa522 Udls 2 mA dl
Wedld 8 el W[HeR - A dlezes 0.05 V 2l
Wedly 8. dl geiye Wy (HleH Hi) A4l

3ANARS uelelell Wadl s A 10em
0.5 cm x 0.2 cm URHIQ 421A B. B2 0.5 x 10*
amp/m dloldl H2Addl Yeisld Q=i 4 8.
Boll URQUH a2 AMOAM] 5 amp-m? il
Yuisly YLsHEAL Gaust Al 8. dl Jwsly
WRAlef] (SUd (ST A sHuUi) 4l.
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ALLEN

Topic : Full Syllabus

PART-2 : CHEMISTRY

SECTION-I : (Maximum Marks: 80) (ALGL191-1 + (H&TH IL.L: 80)
This section contains 20 questions. Each question has 4 L [AeoMD 20 WS H1ddl B, €35 Usdell 4 [Ased) B,
options for correct answer. Multiple-Choice Questions WL UR ([Aseq) Us) s5d s o AL B, £35 AU Yla
(MCQs) Only one option is correct. For each question, oY of| Yool USI1R AL AU M| 41dQ).
marks will be awarded as follows: 4 HISYU ; +4 %) UIUL [ASUA Wofey €3 2U§ 536 Sl
Full Marks : +4 If correct answer is selected. dl
Zero Marks : 0 If none of the option is selected. Qe HI54 : 0 %) Slouwl AERER] fs?j &l dl.
Negative Marks : —1 If wrong option is selected. A3\2\d HISH : —1 WLSletl o4ell o (ASCUM].

1. The exact volumes of 1 M NaOH 1. 50 mL 1 M H3PO3 ol 100 mL 2 M H3PO) <]

solution required to neutralise 50 mL of 1 M deeflsWl sl Ul2 1 M NaOH o %3] st
H,PO, solution and 100 mL of 2 M H,PO, UeisH
solution, respectively, are :
(A) 100 mL and 100 mL (A) 100 mL e 100 mL
(B) 100 mL and 50 mL (B) 100 mL sl 50 mL
(C) 100 mL and 200 mL (C) 100 mL ¥l 200 mL
(D) 50 mL and 50 mL (D) 50 mL 3=l 50 mL
JEE (MAIN) : SAMPLE PAPER - PAPER-1 3001CJM200222016
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2.

ALLEN
2.

Match items of List-I with those of List-II :

List-I List-II
(Property) (Example)
(a) Diamagnetism (1) MnO
(b) Ferrimagnetism (i1) 0,
(©) Paramagnetism (iii) | NaCl
(d)| Antiferromagnetism | (iv) | Fe;0,

Choose the most appropriate answer from the

options given below :
(A) (a)—(i), (b)—(1), (c)—(iii), (d)~(iv)
(B) (a)—(1), (b)—(iii), (c)—(iv), (d)—(i1)
(©) (a)(iii), (b)=(iv), (c)—(i1), (d)—(1)
(D) (a)~(iv), (b)~(i1), (c)—(1), (d)(iii)
The solubility of AgCN in a buffer solution of
pH =3 is x. The value of x is:
[Assume : No cyano complex is formed ;
Kgp(AgCN) =2.2 x 10~ '° and

K, (HCN) = 6.2 x 10'°]
(A) 0.625x 107° (B) 1.9x 107

(C) 2.2 x 1071 (D) 1.6 x 10°°

During which of the following processes, does
entropy decrease ?
(a) Freezing of water to ice at 0°C

(b) Freezing of water to ice at —10°C

(c) Na(g) + 3H,(g) — 2NH;(g)
(d) Adsorption of CO(g) and lead surface

(e) Dissolution of NaCl in water
(A) (a), (b), (c) and (d) only

(B) (b) and (c¢) only
(C) (a) and (e) only
(D) (a), (¢) and (d) only

List—I 34 List—II ol %15\ :

List-I List-TI
Lty Hl) (BELSWY)
(a) Uldjusly ) MnO
(b) 5 A Rs (ii) 0,
(c) R EAL]] (ii)| NaCl
(@] ANlFANARS |(iv)| Fez04

oflAetl [dscilHiel] AloY G ue 52 :

(A) (a)(ii), (b)~(i), (c)—(iii), (d)~(iv)
(B) (a)-(i), (b)(iii), (c)(iv), (d)~(ii)
(©) (a)iii), (b)~(iv), (e)~(ii), (d)-(D)
(D) (a)(iv), (b)), (c)-(i), (d)-(iii)

AgCN <l ¢leddl pH = 3 tRlddl 1§ ¢ldQIHi x
2Rldl HA . (516 AlUell AS1QL oield o1efl AH
d1Rll) Kgp(AgCN) = 2.2 x 10710 4 K,(HCN)
—62x10 1Y

(B) 1.9 %107
6

(A) 0.625 % 10°°

16

(©) 22x10 (D) 1.6 x 10"

ol Aet el sul usHHI W2l ee & 2
(a) ULQ(le} 0°C A 69
(b) UL{le] —10°C A &9

(c) Na(g) + 3Ho(g) — 2NH3(g)
(d) @Seil ALl UR CO(g) of H[dnNBl
(e) ULR{IH{ NaCl o [dloget

(A) §5d (a), (b), () ¥ (d)
(B) §5cl (b) A (¢)

(C) $5d (a) Aol (e)

(D) §5d (a), (c) Hel (d)
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For the following graphs,

i) -
@ 5 (b) '+
i Tnitial —=>
Time —> concentration
—
g S
2 =
(c) 2 d) g
5 E
RS z _
~ Time ~ Time
(e) Rate

Concentration
Choose from the options given below, the

correct one regarding order of reaction is :
(A) (b) zero order (c) and (e) First order
(B) (a) and (b) Zero order (e) First order
(C) (b) and (d) Zero order () First order

(D) (a) and (b) Zero order (c) and (e) First

order

of| Aot QUL HI2...
1
. &
(@) b =
— wilsy —>
_HY —> Aigdl
T
(©) .g d
AHY Aligdl
@ >
Ulgdl

flAetl [asallHiell UL UlsALSH HI2 UL
([Asey ye s -

(A) (b) Yo $H (c)¥l (e) UUH 5H
(B) (a) 3l (b) e 5H (e) UM $H
(C) (b) el (d) Yo 5H. (e) UUH 5H
(D) (a) sl (b) Y SH (c) Wl () YUH $H
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6. Match List I with List IT : 6.
List-I .
B e of List-II
xample o
p- Classification
colloids

. | dispersion of liquid
(a) Cheese (1)

in liquid
Pumice | dispersion of liquid
(b) (i) | .
stone 1n gas

_ .... | dispersion of gas
(c) | Hair cream | (iii) | | .
in solid

| dispersion of liquid
(d) Cloud i) |. .
in solid

Choose the most appropriate answer from

the options given below

(A) (a)-(iv), (b)-(iid), (¢)-(i1), (d)-(i)
(B) (a)-(iv), (b)-(1), (c)-(iii), (d)-(i1)
(C) (a)-(iii), (b)-(iv), (c)-(1), (d)-(i1)
(D) (a)-(iv), (b)-(iii), (c)-(i), (d)-(i1)

7. The increasing order of basicity of the 7.

following compounds is :

SRERERR

List T o List TT 412 %19\ :
List-I .
S[El C‘l°‘li List-11
GelsAL ailsaal

(a) Al @)

udleld  udlelui
(a@uet

L UdlEls] dlIyHi
(b) yee? (i1) @&yt
©| &8sl | ii) | Ay detii ([a@uet

| vausle eloH
@[ dlen ) | Gaue

ofl el [asculHiell LA (A5 Use 5 ¢

(A) (a)-(iv), (b)-(iii), (c)-(ii), (d)-(i)
(B) (a)-(iv), (b)-(i), (¢)-(ii), (d)-(ii)
(©) (a)-(iib), (b)-(iv), (¢)-(1), (d)-(ii)
(D) (a)-(iv), (b)-(iii), (c)-(i), (d)-(ii)

oflet| YAoetlofl AlPS5dlell USA $H sQlldl :

H

(A) (B) © D)
(A) B) ©) (D)
(A) (A) <(B) <(C) <(D) (A) (A)<B)<(C)<(D)
(B) (B) <(A)<(C)<(D) (B) B)<(A)<(C)<(D)
(C) D) <(A)<B)<(C) (©) D)< (A)<(B)<(C)
(D) (B) <(A)<(D)<(C) (D) B)<(A)<(D)<(C)
[ JEE (MAIN) : SAMPLE PAPER - PAPER-1 3001CJM200222016
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8.

8. The major aromatic product C in the following

reaction sequence will be :

(excess), A) (i) KOH (Alc.) B

(i)H"

o
3
Zano C

O HBr
QI
o OH
(A) (B) | : : |
@CCO”H CHO
Br Br
@, »6C.
CHO OH

9. Which one of the following is the major

product of the given reaction?

CH;
(1) 2CH;MgBr .
——————>Major product
CH~(H-) H;O
3 (111) H,SO,, heat
0 CH:
CH-
Jace
CH;
CH;
NC CH;
"
CH,
CH,
NC CH;
ee
CH,

o1Aefl UlsuIHi Yut WAA[RS «{lue ¢ wLldl
@ij/ (i) KOH(Al.) B
A)

(excess), (A)
” (ii)H"

0
3
Zn/H,0" >C

(

©

O HBr
= A
- OH
S o o
’ CHO
Br Br
CHO :
o1 Aefl WlsAH Yuy oflyes asalidl.
CH-

NC 0
(i) 2cHMerr AU
— s
(i) H,O*

cjH-‘(iiil H-50,. heat
of luox

O CH;
CH;

o QI
CH,

CH;
NC CH;

S
CH;

CH;
NC H,

Ce
H,

CHQ . 3
CIL CH;
| JEE (MAIN) : SAMPLE PAPER - PAPER-1 3001CJM200222016
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10. iyt
NH,
@ o, HEL v
—
273K - 278K (Major Product) (Major Product)

Considering the above reaction, X and Y

respectively are :

N @
@ g™ Lo
N,CI—

<B>© o O
@ O

HyC” \CH3
0]
>é CH,CHO
NaOH (Major

product)
Consider the given reaction, the product 'X' is :

O OH 0] 0
OH 0 o
) QS—CH() ) W()ﬂ

11.
(i) I,/NaOH, Filter
(i1) Filtrate + HCI

10. Hy O ~CHs
NH,
NaNO,. HCI -
273K - 278K X
(3o flusx)
GURstl U(sUL Ml X Mol Y Usisi...

—_— Y

(3ot )

\Tﬂ Ccr—

N
(A) O nd O/ N/Q
N—CH;

! CH;

B) N‘“N~©—N”
-0
N CH;

©) \NO«
and ©/ \CH3

Ny
o o O/ N

N
H;C” CH;
11. O

CHCHO -,
NaOH
(yoy

)
GURedl ulsAl HIR «fluey X' ewwlld).

@ om Qo
OH O O
) %(TH() ) W(Z)ﬂ

(i) 1/NaOH, (3uu21)
(iDafe s +Hel
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12.  Consider the following reaction sequence :
NH,

(i) AIH (i-Bu),
(i) HyO

CH3CHO
dil NaOH, A

B
(Major Product)

CN
The product 'B' is :

(A) oHC N = CH-CHj

.

(B) H,N CH = CH-CHO

.

(C) HyN CHy-N = CH-CHj

.

(0]

(D) HyN C-N=CH CHO

¢

13. For the below given cyclic hemiacetal (X),

the correct pyranose structure is :

12.  olAefl ulsuiHi «flues 'B' oQlldl
NH

(3¢

(i) AlH (i Hul:
(ii) H,O

CH3CHO

— B
dil NaOH, A

yuy «flyoy

CN

(A) OHC N = CH-CHj

.

(B) H,N CH = CH-CHO

.

(C) HyN CHy-N = CH-CH3y

.

(0]

(D) H,N C-N =CH CHO

¢

13, <{lAell dAlsad SRRl (X) B, dl AR
UL 1oy Gt eslidl.

HO-C-H HO-‘|3-H
HO-C-H @ HO-C-H 0
H—C|—OH H—(|:—OH
HO—(|:—H HO—(|3—H
H—C|2 H—C|
|
CH,OH CH,OH
X) )
HO HO HO HO
A oH A oH A oH A\ oH
HO HO HO HO
OH OH OH OH
HO HO HO HO
0 HO o on Q HO . OH
HO OH HO OH
OH OH OH OH
| JEE (MAIN) : SAMPLE PAPER - PAPER-1 3001CJM200222016 |
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14. The correct order of the spin-only magnetic 14, iAol [A4-Rua  ASIQL  AAleyedlui Ylg
moment of metal ions in the following low spin WAl §5d-Rual Yosld ALsHIALl sH
complexes, os3lLd) : A A -
[V(CN)6]"", [Fe(CN)6]*, [Ru (NH3)s]*", and [V(CN)gl™ ; [Fe(CN)] ™, [Ru (NH3)g] el
[Cr(NH3)6]>, is : [Cr(NH3)6]

(A) V> > Ru* > Fe?* (A) V2>t s RS > Fe? T
(B) V2+ > Ru3+ > Cr2+ > Fe2+ (B) V2+ S Ru3+ N Cr2+ < Fe2+
(€) Cr*" > Vv > RuP > Fe?t ©) ¥ > v s R3S R
(D) Cr** > Ru** > Fe?' > V' ®) cr*t >Rt > Fe?T > v

15.  Chlorine on reaction with hot and concentrated 15.  sAlRele{l 24 wal Aig AUsUH sIloslsuIos
sodium hydroxide gives : 18l ulsaiel Hodl «flue :
(A) CI” and CIO,~ (A) CI” ¥4l Cl0y~
(B) CI” and CIO;~ (B) CI” w4 ClO3~
(C) CI” and CIO~ (©) CI” ¥a Clo™

~an B Cloz ClOy
(D) CIO; and CIO, (D) ClO3~ 34l Cl

16. The reaction that does NOT define calcination 16.  <{lAetiHiell 58 ulsul 5(cola2let oteil 2

is :-

A A
(A) znco, =, Zn0 + CO, (A) ZnCO3 =, ZnO + COy

A . A

(B) F6203XH2O N F6203 + XH20 (B) F6203 XH20 N F6203 + XHZO
(C) CaCO;-MgCO, 2,Ca0 + MgO +2 CO, (C) CaCO3'MgCO3 2 CaO +MgO +2 COp
D A (D) 2 CupS +3 0 22 Cug0 +2 80
(D) 2 cu,S +3 0, — 2 Cu,0 +2 SO, 2 2—2Cw 2

17.  Which of the following compound CANNOT | 17. «{lAstiHiell 53 Ayt 485U AS» dild ddd
act as a Lewis base? oief] 2
(A) NF; (A) NF3
(B) PCls (B) PCls
(C) SF4 (C) SF4
(D) CIF; (D) CIF3

| JEE (MAIN) : SAMPLE PAPER - PAPER-1
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18.

19.

20.

ALLEN
18.

In the following the correct bond order

sequence is:

(A) O3~ >0; >0, >0,
(B) O >0, >03 >0,
(C) 0 >0,>0, >03"
(D) 02 >0, >03 >0

Which one of the following alkaline earth
metal ions has the highest ionic mobility in its

aqueous solution?
(A) Be” (B) Mg*
(C) Ca* (D) S

White precipitate of AgCl dissolves in aqueous

ammonia solution due to formation of :

(B) [Ag(Cl),(NH;),]

(D) [Ag(NH;)CI]CI

(A) [Ag(NH;),]Cl,

(C) [Ag(NH;),]Cl

19.

20.

oitsHiSel] YA $H wQLLdl.

(A) 03 >0F >0, >0,
(B) 0O >0, >035 >0,
(C) O >0, >0; >05
(D) 0, >05 >035 > 05
ol Aot Ml 56 BIesalel wel tld B1Uel dell

oy ¢larHi el au} wWAlfAs HlWE)
g1d 8 ?

(A) B2 ®) Mg>"

© ca2t (D) sr2t

AgCl ol ddt WdAU Aell Gfeldlell SR
A (A1 Sl gl ¢le 1y & 2

(A) [Ag(NH3)4]Cly

(C) [Ag(NH3);]CI

(B) [Ag(Cl)»(NH3);]

(D) [Ag(NH3)CIICI
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SECTION-II : (Maximum Marks: 40)

This section contains 10 questions Candidates have to
attempt any 5 questions out of 10. If more than 5
questions are attempted, then only first 5 attempted
questions will be evaluated.

The answer to each question is a NUMERICAL VALUE.
For each question, enter the correct numerical value (If the
numerical value has more than two decimal places,
truncate/round-off the value to TWO decimal places; e.g.
6.25, 7.00, —0.33, —-30, 30.27, —127.30, if answer is
11.36777..... then both 11.36 and 11.37 will be correct) by
darken the corresponding bubbles in the ORS.

For Example : If answer is —77.25, 5.2 then fill the bubbles
as follows.

BOBGEBOAN
BOBGHROOEN
EeEGEREAE A
BORPGEDEEE
BOR@EEOAB
BOBGEBOAN
BOBGHROOEN
BORGEROO0 8
BORPGEDEEE
BOBGEEOAN

E)e) JeisICICIEISIcE )
1B0ReRLRYoE O

!
i
@
@
!
@
!
i
@
@
!
@

Answer to each question will be evaluated according to the

following marking scheme:

Full Marks . +4 If correct answer is selected.
Zero Marks . 0 If none of the option is selected.
Negative Marks : —1 If wrong option is selected.

(CLG4121-IT : (H&TH LRL: 40)

L [Qetdtni 10 usil 8. ([Qarel>A 10 Hiell Sl uwl
5 Usilell GriR dludlell 8. %l 5 el dy usileil G
WU &2 dl U 5 Uslelle] Yelisel scimi 21192l
€35 Usdotl o] AuALASs 8. (Numerical Value.)

€35 usl 12, AR YRlls yeu (saliel AddHi, sdlw
4% 5ol YaIls Yeuui uRdldd s3d Sldl e, l.d.
6.25, 7.00, 0.33, 30.27, —127.30, %\ ¥dl6{ 11.36777..... &
dl 11.36 el 11.37 6o A B.)

GeleWL dils : ) wdle —77.25,5.2 & dl «{1A UHILL &3
2.

BORCHHDEEE
HOBEEEEEE

clelRlElEIElE] L=]E

AE0AIREOAE
BOEGEEEAN
BORGROOSN
BOAGECOCON @

1E00e0Ug0E

cle] JelalclelsSlcNa
GEeRQRDERR @

-
L
2
N
EY
&
6
o
]
e

EROBEHEBOD0

(=
f
=
i
!
(5

-

€35 Usloll ascllof oflA Yoyoulefl Tld QL M Iud M 41d 8.
56 HISU : +4 %) UL AuALHs Y& oM E1d d) .
2ot HI5U : 0 %) SISULL 2U§ €13 ol 54 E1U d).

A3 2\d HISH : —1 WISl odell o ([A5CUH].

JEE (MAIN) : SAMPLE PAPER - PAPER-1

3001CJM200222016

Page 24/35

Space for Rough Work / 2§ SIH Ul %2l

E +H/25012023



ALLEN

The osmotic pressure of blood is 7.47 bar 1. b[zl{ﬂ W[GAWL eWlQl 747 MR 300 K

at 300 K. To inject glucose to a dlUHIA o ldl HA 8. As eela o981y elwg

patient intravenously, it has to be isotonic with 5L HIR d 2[HR A1A uMele] uq %3] 8. dl

blood. The concentration of glucose solution in G 5lnetl  Aigdl gLil i Rldl (gsload

o s IR 01 = 180 ¢ morl1 .

(Molar mass of glucose = 180 g mol ™ R =0.083 Lbar K" mol ") (ci®Seil YLLLSHL)

R=0.083 L bar K’ molfl) (Nearest integer)

PCls dissociates as 2. PCl5 ol UH 1S [ciloyel uli 8.

PCls(g) = PCl;(g) + Clx(g) PCl5(g) = PCI3(g) + Cla(g)

5 moles of PCls are placed in a 200 litre vessel 5 moles of PCls o 200 (@2l UlsHL YscllMi

which contains 2 moles of N, and is maintained AId 8 3 % URHL 2 Hld Ny 5 % 600 K 2

at 600 K. The equilibrium pressure is 2.46 atm. AL 2idd . Adad ewlsl 2'46' atm

The cquilibrium constant K, for the ALl HA B. dl PClj5 <l (clan%l Y[ 2o1] Addst

dissociation of PCls is_ X 1073, (nearest AALS Kp wal (01‘1@3011}%&3[[5) ¢

integer) (R = 0.082 L atm K mol " dlyel wleel
) n » ddeiysd elrdl)

(Given: R = 0.082 L atm K~ mol ~ : Assume

ideal gas behaviour)

0.2 g of an organic compound was subjected to 3. 02 g slolfsts  aleset SYUL Uggld gL

estimation of nitrogen by Dumas method in WM Uel SAML 11d B, AU STP A N»p o s¢

which volume of N, evolved (at STP) was 22400 mL Qdl HA 8. dl AdlYetu

found to be 22.400 mL. The percentage of °1[8§-1°6°1°1l esl__ S, (Aslell 1{\'%[{5)

nitrogen in the compound is___ .[nearest (?ALQC-L.@ ) 7 21Ra e 28 mol_l, STP

integer] AN, o HlER 8¢ :22.4 1)

(Given: Molar mass of N, is 28 mol . Molar

volume of N, at STP : 22.4 L)

A solution of Fe,(SO,), is electrolyzed for 'x' | 4.  Fep(SOy)3 o ¢ldQle (Ayd(aeia« 1.5 A

min with a current of 1.5 A to deposit 0.3482 g [a%dLlCllé 'x' min {;I,tﬂ UYIR Sl 0.3482 g Fe

of Fe. The value of x is . [nearest %HL A 8. dl x ofl (BHd . (1seil

integer] 4slLs)

Given : 1 F — 96500 C mol”! WG B 1 1 F =96500 C mol |

Atomic mass of Fe =56 g mol ! Fe <} URHIRAU 60 =56 ¢ mol™!

| JEE (MAIN) : SAMPLE PAPER - PAPER-1
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5. The number of chiral carbons present in the 5. ol Aot UALwellHi Sl (54 Slodstefl vyl
molecule given below is Qlldl.
N N
H o) H O
O ol L
¢ s
HyC”” N HyC” | N
3 H(I) ® CH 1o | CH
N N
6. How many of the following drugs is/are | 6.  o{lAstiviell 3edi lnd)l A (dun WsH
example(s) of broad spectrum antibiotic ? Ll[a‘(bjcnbnﬂ GelsWA B 2
Ofloxacin, Penicillin G, Terpineol, Salvarsan WsdlsAR, UAREd G, 2[llxla,
UleqYled
7. The number of sp’ hybridised carbons in an | 7.  C4HsN QA Hlddl [Gusld  dee
acyclic neutral compound with molecular AU sp3 slofel IRHLL{Loﬂ | QL)
formula C;HsN is :
8.  The hybridization of P exhibited in PFs is | 8.  PFgHiPUMIQHI P o A58l sp*d” 21Qlal HA
sp*d”. The value of y is 8. dlydye .
9.  Among the following species 9.  dlAsii aesluiell sedi tesl uldyusly 8 2
NZ’ N2+9 N27 s N227= 027 02+9 02790227 N2: N2+7 NZ_ B N22_a 023 02+7 02_5022_
the number of species showing diamagnetism
is
10. The difference between spin only magnetic 10. [Co(Hp0)6]Cly ¥a [Cr(Hp0)6]Cl3 Hi §5d-
moment values of [Co(H,0)]Cl, and RUst Yo s1y ULSUIA LA dsldd L),
[Cr(H,0)4]Cl, is
JEE (MAIN) : SAMPLE PAPER - PAPER-1 3001CJM200222016

Page 26/35 Space for Rough Work / 2§ $1H HI2 %2l E +H /25012023



ALLEN

Topic : Full Syllabus

PART-3 : MATHEMATICS

SECTION-I : (Maximum Marks: 80) (ALGL191-1 + (H&TH IL.L: 80)
This section contains 20 questions. Each question has 4 L [AeoMD 20 WS H1ddl B, €35 Usdell 4 [Ased) B,
options for correct answer. Multiple-Choice Questions WL UR ([Aseq) Us) s5d s o AL B, £35 AU Yla
(MCQs) Only one option is correct. For each question, oY of | Yool USIR ARl WU M| 41dQ).
marks will be awarded as follows: 4 HISYU ; +4 %) UIUL [ASUA Wofey €3 2U§ 536 Sl
Full Marks : +4 If correct answer is selected. dl
Zero Marks : 0 If none of the option is selected. Qe HI54 : 0 %) Slouwl AERER] fs?j &l dl.
Negative Marks : —1 If wrong option is selected. A3\2\d HISH : —1 WLSletl o4ell o (ASCUM].
1. (P>=>qV(@>r1)is . P=>qV@=nA.....
(A) atautology (A) [l 4 B.
(B) Contradiction (B) [y (Meul 8.
(C) equivalentto (~q=p)A(~1=q) (C©) (~g=>p)A(~1r=q)dl AHle B.
(D) equivalentto (pVq)=>r D) (pVq) =ra AUl .

2. If tan 6, tan®,, tanf; and tan 64 are the roots of | 2. %\ tan 01, tan0y, tan03 sl tan 64 ¥ RHERIE]
equationx4—x3 sin2[3+x2 cos 2p —x cos § — x4—x3 sin2[3+x2 cos 2B —xcosB—sinB=0
sin B = 0 then tan (6, + 0, + 65 + 0,) = 2 ol oflo €1U dl tan (01 + 62 + 63 + 04) =2
(A) sin B (B) cos B (A) sinB (B) cos B
(C) tan B (D) cotB (©) tanp (D) cotB

3.  Ifx,y,zeR satisfy 3. AlxyzeR A

1 25 81 45 9 5 1,25 8l ) 45 9 5
Xyz (y222 + 3,2 + x2y2> ~ + y + . y (yzzz x2z2  x2y? X 'y z
then x, y & z are in :- dlx,y&z... A4i .
(A) A.P. (B) G.P. (A) dHidR (B) uHIQNR
(C) H.P. (D) A.G.P. (©) dRd (D) AUH{dR AHIRIAR
| JEE (MAIN) : SAMPLE PAPER - PAPER-1 3001CJM200222016 |
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If a?+b+c>+ab+bct+ca < 0 4. o8\ a4+ +cE+ab+bc+ca <0
Va,b,cER, Va,b,c ER,
then the value of determinant dl
2 2 2
(a+b+2)2 22 4 b 1 (a+b+2) a’+b 1
2 2 2 -
1 (b+c+2)2 b? 4 o2 1 (b+c+2) b* +c® | =
2 2 2
o2 + a2 1 (c+a+2)2 ¢ +a 1 (c+a+2)
(A) 65 (B) a? +b* +c? +31 (A) 65 (B) a’+ b +c? +31
(©) 4 (> +b>+c%) (D) O © 4@+ +) D)o
1 2 0 5. 1 2 0 L
IfA=[2 -1 0| and kA" =A%+ kA - B A=2 -1 0| HlkjA =A” +kyA—
0 0 -1 0 0 -1
51, then find the value of k; and k,? 5I; dl k1 W ko ol [(5Ud] Hadl.
©) k,=1;k,=5 D) k;=-1;k,=-5 ©) kj=1;ky=5 (D) k1 =-1;kp=-5
Let a six digit number is formed (excluding 6. dIR 5 6 viseil vl (0 Al wa gomm{oi
zero & without repetition) such that first three AIR) AN dl 3d Welladidi w1d & 5 Bl uay 3
places of the number are in increasing order Us USAL SHUI Wl ULBUlel 3 35 Gerdl
and last three places are in decreasing order. SHHI €l dll a1l Hualedl Beel 2l 2
Then number of such numbers is-
(A) 1690 (B) 1660 (A) 1690 (B) 1660
(C) 1680 (D) 1670 (C) 1680 (D) 1670
If complex numbers z; and z, both satisfy 7. AS AWIL 71 ¥ zp W Yl
_ T
z+7z =2|z— 1| and arg(z; — z,) = %, then z+7 =2z~ 1| ¥ arg(z] —7p) = 3 AdN 8
value of Im(z; + z,) is, where Im(z) denotes dl Im(z; + 7p) =....... i, Im(z) A z il
imaginary part of z- slUfls 1121 8.
. T . T T
(A) Sin ? (B) cosec ? (A) Slng (B) cosec g
(©€) tan © (D) cot ™ (©) tan— (D) cot—
a ? CO ? 3 3
| JEE (MAIN) : SAMPLE PAPER - PAPER-1 3001CJM200222016
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11.

ALLEN

An experiment succeeds twice as often as it
fails. The probability that in the next six trials

there are atleast 4 successes i1s :-

496 233
(A) 79 (B) 729
432 456
C) — D) ——
© 729 D) 729

If area bounded by curve

y= ‘cos’1 (sin X)‘ +

T
— —cos !(cosx)
2

2
. T : T
x-axis and > < X < = isequalto m

(where k € ), then k is :

(A) 4 (B) 5
(©) 6 (D) 7
T /2
IfA = / mx dx, then / cos 2x dx is equal
x2 X
0 0

to -

(A) 1-A B) 3 A
2

(C) A1 (D) 1+A

Let y = y(x) be the solution of the differential
. d
equation d—y =(y+1) ((y+ 1) et/2 x),
X
0 < x < 2.1, with y(2) = 0. Then the value of

j—z at x =1 is equal to
_e3? 22
(A) —(e2 e (B) ——(1 oy
© 5/2 501/2
(1+e) (e + 1)

8.

10.

11.

S8 UdME UsNdl  Hadlell el
[cidsndl Had o] Aeldell 52l HHRl B dl 6
Udcoid MO M) 4 dud 450l HA Aedl
AHIdell=..........

A 296 5 233
(A) 729 ®) 7735
o 432 by 436
© 72 D) 735
Al ds

y = ‘cosfl(sinx)' + {g —cos !(cosx)|,

x-018 A g <x <1 gL AL YR

PERY] % Sl (Rikel), dlk=....

(A) 4 B) 5
© 6 D) 7
T /2
% A — / X dxdl / €08 2X i =
X X
0 0
A) 1-A (B) %—A
©) A-1 (D) 1+A
qRl 3y yx) W [dsd  yHlswal

Yy (e —x),

0<x<21,91l G5 8. i y2)=0.cdlx=1

dy
J — =
B [210] iR
—e3/2 2e?
A —— ) D E——
( ) (62—1—1)2 ( ) (1+62)2
e3/2 5¢1/2
- D) ——
© (14 ¢2) @) (e2+1)
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12.

13.

14.

15.

ALLEN
12.

Let P be the point (1,2,3) and Q be a point on
the line
P (f = +512) 2 (—2i 43 +4f<)

Then the value of A for which line PQ is
perpendicular to the plane 4x + 9y — 18z =1 is

1
(A) B) -2

W =

2 2
© -% (D) 2

The locus of the mid-point of the chord of
contact of tangents drawn from points lying on
the straight line 4x — 5y = 20 to the circle x>+
y2 =9 is-

(A) 20(x> +y?) — 36x + 45y =0

(B) 20(x* +y?) +36x — 45y =0

(C) 36(x*+y?) —20x +45y =0

(D) 36(x> +y%) +20x — 45y =0

Let the normal to a parabola y2 = 4x makes an
angle tan 2 with the axis of parabola. If it will

cut the curve again at angle o, then a is -

A L (B) *
2 4

(D) tan ~! <%>

A man running round a race-course notes that

(C) tan 2

the sum of the distance of two flag-posts from
him is always 10 metres and the distance
between the flag-posts is 8 metres. The area of

the path he encloses in square metres is
(A) 15 (B) 12

(C) 18x (D) 8=

13.

14.

15.

il 3 [(olg P (1,23) ¥ Q A 3wl
F:(I—j+5f<)+x(—2i+3j+4f<) W 8.
dl & ol (BHd bl 5 2gefl 3wl PQ A 4x + 9y —
18z =19 €u S,

1 1
() 3 B) —¢

2 2
©) 3 (D) 3

Uil 4x — 5y = 20 Wl (Gigell ado x? + y2 =9
U2 6lRAIML dlddl welslel lwdlel
Hey[oigell [iguel 1.

(A) 20(x% +y%) = 36x + 45y =0
(B) 20(x% +y%) + 36x — 45y = 0
(C) 36(x% +y%)—20x + 45y =0
(D) 36(x% +y%) + 20x — 45y = 0

URAEY y2 = 4x ol W(HE0] URddUA] 18 A1
fan 12 MUl WRL olold B. %) u(Cidoy
Uddye 3lefl o W Bt dlo=.........

T
(A) >

|
(C) tan 12 (D) tan "' (5>

W5 U5 -5l ALGesHI A A €13 D 3
el A gy Yxdel deil Yellell widell
ALl 10 HleR eld Wal & ey Add dsi
UdR 8 Hle B dl ulsd IRl Weldl dsq

T
(B) 7

B) 12n

(D) 8x

| JEE (MAIN) : SAMPLE PAPER - PAPER-1
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16. Two vertices of a triangle are (4,-3) and (-2, | 16. [AslQsil & (RR1[6ig (4,-3) Wl (-2, 5) B. %)
5). If the ortho centre of the triangle is at (1,2) ﬁfﬂ'%l{i C'i0~l?s¢(;(1,2) dl 7[1°§ (étﬂ@ig .......... 8.
then the third vertex is -

(A) (-33,-26) (B) (33, 26) (A) (-33,-26) (B) (33, 26)
(C) (26,33) (D) None (©) (26,33) (D) W5 yQl sl

17. If the greatest & least values of the function | 17. (A8 fx) = x> — 6x> + 9x + 1 <} [0, 2] Hi H&TH
f(x) = X —6x>+9x+1on [0, 2] are A & p then W oty YR ) o n SlA dl a2+ ug =
2+ ug equals: |
(A) 600 (B) 625 (A) 600 (B) 625
(C) 626 (D) 900 (©) 626 (D) 900

18. Iff(x)=x(x-2)(x—-4),1<x<4,thena 18 Al f(x)=x(x-2)(x-4),1<x<4 dl
number satisfying the conditions of the mean He s (ol YRS ANl vl =..........
value theorem is :

A) 1 (B) 2 A) 1 (B) 2
(C) 52 (D) 7/2 (C) 52 (D) 7/2

19. 19.

If f(x) = nlgnoo(H cos( )) then f'(x) is ! f(x _nlgnoo<Hcos< )) dl f (x) =
equalto |
(A) sinx (A) sinx
X X

B) _X B) —

sin x sinx
(C) Xcosx —sinx (C) Xcosx —sinx

2 x2
X
(D) sinx — xcosx (D) w
sin2x sin“x

20.  gjp (sin“% + sec“S) + COS (lan“% + lan"2) = | 20.  gin (sin“% + sec“S) + COS (lan"% + lan“z) =
(A) 1 (B) 2 (A) 1 (B) 2
<€ 3 (D) 41 ©) 3 (D) 41

| JEE (MAIN) : SAMPLE PAPER - PAPER-1 3001CJM200222016
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SECTION-II : (Maximum Marks: 40)

This section contains 10 questions Candidates have to
attempt any 5 questions out of 10. If more than 5
questions are attempted, then only first 5 attempted
questions will be evaluated.

The answer to each question is a NUMERICAL VALUE.
For each question, enter the correct numerical value (If the
numerical value has more than two decimal places,
truncate/round-off the value to TWO decimal places; e.g.
6.25, 7.00, —0.33, —-30, 30.27, —127.30, if answer is
11.36777..... then both 11.36 and 11.37 will be correct) by
darken the corresponding bubbles in the ORS.

For Example : If answer is —77.25, 5.2 then fill the bubbles
as follows.

BOBGEBOAN
BOBGHROOEN
EeEGEREAE A
BORPGEDEEE
BOR@EEOAB
BOBGEBOAN
BOBGHROOEN
BORGEROO0 8
BORPGEDEEE
BOBGEEOAN

E)e) JeisICICIEISIcE )
1B0ReRLRYoE O

!
i
@
@
!
@
!
i
@
@
!
@

Answer to each question will be evaluated according to the

following marking scheme:

Full Marks . +4 If correct answer is selected.
Zero Marks . 0 If none of the option is selected.
Negative Marks : —1 If wrong option is selected.

(CLG4121-IT : (H&TH L8L: 40)

L [Qetdtni 10 usil 8. ([Qarel>A 10 Hiell Sl uwl
5 Usilell GriR dludlell 8. %l 5 el dy usileil G
WU &2 dl U 5 Uslelle] Yelisel scimi 21192l
€35 Usdotl o] AuALASs 8. (Numerical Value.)

€35 usl 12, AR YRlls yeu (saliel AddHi, sdlw
4%)5el YRIls Yeuui uRdldd s3d Sldl e, l.d.
6.25, 7.00, 0.33, 30.27, —127.30, %\ ¥dl6{ 11.36777..... &
dl 11.36 el 11.37 6o A B.)

GeleWL dils : ) wdle —77.25,5.2 & dl «{1A UHILL &3
2.

BORCHHDEEE
HOBEEEEEE

clelRlElEIElE] L=]E

AE0AIREOAE
BOEGEEEAN
BORGROOSN
BOAGECOCON @

1E00e0Ug0E

cle] JelalclelsSlcNa
GEeRQRDERR @

-
L
2
N
EY
&
6
o
]
e

EROBEHEBOD0

(=
f
=
i
!
(5

-

€35 Usloll ascllof oflA Yoyoulefl Tld QL M Iud M 41d 8.
56 HISU : +4 %) UL AuALHs Y& oM E1d d) .
2ot HI5U : 0 %) SISULL 2U§ €13 ol 54 E1U d).

A3 2\d HISH : —1 WISl odell o ([A5CUH].
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1.

The number of values of a in [0, 2x] for which

2sin’a — 7sin’a + 7sina = 2 is :

9 9
IfY (xi—5)=9%andy (x;—5)* =45,
i=1 i=1

then standard deviation of 9 item Xi, Xy, ....... ,

Xg 1S :

Ifa, b, € Qoandaxz—bx+3 =0and x> — 4x +
1 = 0 have a common root then area of the

rectangle having sides a and b is equal to :-

Consider a sequence of 101 term as

100 100 100 100
Co Cl C2 €100

1234723453456’ 101.102.103.1
If ™ term is greatest term of sequence, then n

is equal to :-

LetAn=/tannxdx,VneN .

tan ™ x

If Ay + A = + A (where A is

arbitrary constant), then the value of m is equal

to

The value of/(sin 101x). sin” x dx is

sin(100x)sin'%x
, then—
k+5 19

~

If é’zf—j—l;and B:kf—?)jA%—lA( and
Y S, 4/ 2 ~
the projection of b on a is §<1 -] —k),then

A is equal to :-

4

[0, 2n] Hi 2sin3a - 7sin2a + 7sina = 2 o YH (Yol
sl a el Aval=..

9 9
IfY (xi —5)=9%ay (x; —5)° =45,

i=1 i=1
dl 9 uddlsel xq, xo, ...... , x9 < UMLl&ld
([Quget =

%) a, b, € Qp A ax? —bx +3 =0 Wl x> — 4x +
1=0a AlHI 0l B dl Bofl W] a Wal b
ElY Adl AR} QA0 =..........

101 Ug "l Al

100 100 100 100

Co Cq C €100
1234723453456 """ 101.102.103.104
AU €.

) AQflein Yue HedH - dln=.....

IR % An—/tannxdx,Vn EN.

tan Mx

%l Ajg+ Aln = (Rl L AR WY

m

/ (sin 101x).sin® x dx = ...........

sin(100x)sin'%x k
k+5 19

~

M a=i—j—kwd b=2rl —3] +k 4 b
ﬂauaqluau; {—j—f(>,cnx: ..............
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10.

ALLEN

If the straight lines joining the origin and the
point of intersection of the curve

5x2+ 12xy—6y2+4x—2y+3 =0 and

x + ky — 1 = 0 are equally inclined to the x-
axis, then 'k' is

2 3 4 5

Letf(x):x—i—x——l—X +2 + X andlet

2 "3 "4 5
g(x) = £ '(x). Find g"(0).

Let f(x) =
e™* —e* +In(secx +tanx) — x
tanx — X

be a

continuous function at x = 0. The value of f(0)
equals

(Answer give in nearest integer)

8.

10.

A8 5x2 + 12xy — 6y2 + 4x — 2y +3 = 0 3

x + ky — 1 = 0 ol Belojgnla Gauloig A8
lsdlell oeldl Juvl x-1el Al AHlel
H{Ued L WRIL Welld dl k' = .......

2 X3 X4 X5

X
f: _t — ) — 1 —
(x) x+2+3+4+5w;1

0(x) = £ 1(x) L g"(0) =ooooo....

0 - e®* — eX 4 In(secx 4 tanx) — x .

tanx — X
=0 WA Add B dl f(0) = ........

(el Sell YRLisHi il ¥1ul.)
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