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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

Qg 1 : (ARRrewHan 3ih: 80)
0 TS T 20 TH 2| T I H T S o oA 4 foanew 2
TgfehedTd T (MCQs) Fadt T faehed ¥t 8| I w1

(MCQs) Only one option is correct. For each question, | % foTu, 37 ﬁww%qamﬁ
marks will be awarded as follows: ?\Uf\???h‘ ;o +4 EI'%H%'TW?\HTW%I
Full Marks . +4 If correct answer is selected. I 3P 0 At =hTg WY forshed F&1 AT TR &)
Zero Marks 0 If none of the option is selected. BUICHE 3h . —1 aﬁw%wgmw%l
Negative Marks : —1 If wrong option is selected.

1. Two blocks A and B of masses m and 2m 1. SSAATT m dYUT 2m T & st HAM: A

respectively are connected by a spring of force
constant k. The masses are moving to the right
10m/s each, the

heavier mass leading the lighter one. The spring

with uniform velocity v =

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 (C)8 (D) 10

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.

quT B & 9o fA¥dares k arelt uw w9
ST AT Bl Ucdh gogHTT ardl INT THEHTT
AT v = 10m/s & Tfasfiad 8 qur i
SoFHTT, Beh ZoFAT ¥ 3 2| wfd & e
3T Hed @t ST g arerg § ard R
sdis B fauAraTer § fRud gsgwT m 91
T dqrEY seish C ¥ THUA &1 TFRT quiqan
FAYCATEY Il 8] q_IqU=d T H scAish A 6l
“IAqH ATA (m/s H) 8-

(A) 5 (B) 6 (C) 8 (D) 10
2. veiiq uiwy 7 e fufa 1 ww o 99 & fou

ST AT Tl t = 0 R fear s feurfer 1 & Rearfar 2
W foeenfya foram Smar @1 d@arfa 2¢ | sAtaw

Find the final charge on capacitor 2C. JATAT 1A |
C 2C C 2C
|| | | |
Lo Lo
N 4
[—" [ —
A 2 s 2
Ccv CV 2CV 4CV Cv CV 2CV 4CV
A) — (B) — D A) — (B) — D
A = B F- © =5 D) = W) = B 5 © 5O 5
| SAMPLE TEST PAPER - 01 1001CJM202122002 |
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ALLEN
3.

The region between two concentric spheres of
radii R; and R,(R; < R,) has volume charge
density p = ?b , where b is constant and r is
the radial distance. A point charge q = 16 uC 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

In a football game,a player wants to hit a
football from the ground to one of his
teammates, who is running on the field. Take
hitter position as origin & receiver's initial
position as 21 + 3j, where 1 & j are in the
plane of field. Football's initial velocity vector
is 21 +5j +25k & in the subsequent run
receiver displacement is 51 & 8j, then 2i + 4j
& then 65 . How far is the receiver from the
football when football lands on ground ?

(assume g = —101A<)

B9 R, @ R, (R, < R,) a7t &1 HehwgT Al o
HET THET T ST ST Tedl p = ? g, STaf
b Ueh 3= T r Pt gl 81 weh foreg ATerer q =
16 pC %1 7S forg (r = 0 TT) T@T ST 1 b HT I8
e (SI TS | ) F1a i, ek for Mt &
e ST  forega &t forera 2

(R, = 2R, = — mm &)

NS
%

A) 1 (B) 2 (€) 4 (D) 8

IS 6 Wl H TF RIS Beslicl 3l alad &
3 Torelt ueh Tmeft Raerret i 31T fereh W =mean
&, Sl foh HeM W 3 T 21 e W WeR i fufa
Herfsrg 0T qT TiE gehe atet faerel sht arfeven
fafa 21 + 3] wanf, et | 9o | fem F aar d
R Bester s TRfEweR 9T |few 2§ + 5§ 4+ 25k ®
AT TR died # g ey aret fgetrdt #
foreemo 51 qum 8] , 21 +4) ; T 6) R
S sl gqed W Rl € dr T uehed ared
Rt ol pesticr gt & 2 (AT g = —10Kk)

A) V10 B) V17 A) V10 ®) V17
(€) V26 D) V13 (€) V26 D) VI3
| SAMPLE TEST PAPER - 01 1001CJM202122002
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ALLEN
5.

A hollow hemi-sphere of mass m and radius r is
released from rest in the position shown. Knowing
that the hemi-sphere rolls without sliding.
Determine the reaction at the horizontal surface at

the instant when it has rolled through 90°.

Tmg Smg
) == B) ==
8mg Smg
© = ® ==

Observer standing at the sea coast observes 30
waves reaching the coast per minute. The
wavelength of each wave is 10m. When
observer drives a boat in sea against waves,
with velocity 5 m/sec then n waves strikes the
boat per minute. Velocity of wave and value of

n is respectively (in SI units)

(A) 5,30 (B) 10, 60

(C) 10,30 (D) 5, 60

In a meter Bridge experiment the resistance of
resistance box is 16 Q , which is inserted in
right gap. The null point is obtained at 25cm
from the left end. The leastcount for meter scale

is Ilmm. The percentage error in calculating

unknown resistance is approximately:

TIH m T 34T r It b @it 31, et ot
efRia feufa & forrmree & Sier ST 21 71 6
318, e for fhect qeedt 31 59 I8 90° de
TG T BT 8 Al 39 &0 W AfqS qA® W
wiferfsraT g hifsr

Tmg Smg
() == B) ==
©) Sm_g (D) Sﬁ

3 3

U 92 9 @9 UF Yas uid fqe g uw
qga areft 30 T H Sfgd w21 AT
L fit qtmeed 10m g1 ST YTF TH AT
F gz § ain & GFE Sm/sec AT @
IATar & @ g ¥ gfq Fae o0 @ cwud
B T FT AT qAT n T AT (SI ITHS H)
HAIM: B:-

(A) 5,30 (B) 10, 60

(C) 10, 30 (D) 5, 60

T Hret qq v # wiidy stEd s gfadg
16 Q ® <t & arfewr fow warT & wfay s
T | Y foeg & A 25 om gl W wTH
g 2| Hier YW S SAeudHi® Imm R

AT wfqty 1 Tor I H whiwrd Jie
AT 2:-

(A) 0.23 (B) 0.44 (A) 0.23 (B) 0.44
(C) 0.35 (D) 0.53 (C) 0.35 (D) 0.53
| SAMPLE TEST PAPER - 01 1001CJM202122002
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ALLEN
8.

A source contains two

radionuclides P 3? (T1 n= Tl) &P (T1 n= Tz).

phosphorus

Initially 10% of decays comes from P 2.
How long one must wait until 90% to do so?

( 4¢n3
W m (-1

T T

(= 4¢n3
B) | 1
(= 24n3
<o 1 1
tn2 (ﬁ — i)

(D) None

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

M
shown in figure. A particle of mass > is dropped

. ¢ ..
on pan from height 5 as shown. If collision

between particle and pan is perfectly inelastic,

acceleration of B just after the collision, is :-

() g ®) 5
©) 2¢ (D) g/18

TF Hd H q HERRE (SAEEs
P2 (Ty,=T) @ P2 (T,,=T,) 2 TWH |
forere &1 10%, P32 ® ST et 81 90% fasfeq
B feraHT TH o 2

(= 4fn3
(A) {n2 (L - L)

Ty T

(= 4¢n3
(B) £n2 (TL + ! )
1

T,

(o 20n3
© 1 1
n2 (— — i)

T
(D) 1 &l
A ZIHE M 9Tl a1 scfehl A d9T B ol Teh
TeRt ol OX | TSR ATt 2 ¢ s oAy TR

AText Tl § FRIgER Th-ge @ SISt ST 2
ScATeh A 1 Ush Booh U C § T 169 &t 9

[T SiigT ST 81 S %?ﬂé@ﬁw

Ea) ;mﬁwmwﬁwwémﬁm

QAT T o TE TohRL UICRIT STSICTEY 8 TohhL
o I TTATT B T ol 2:-

®) &

(A) g

©) 2g (D) g/18

| SAMPLE TEST PAPER - 01 1001CJM202122002
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10.

11.

12.

ALLEN
10.

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 Py 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.

(A) 2h

(B) ho

(C) b, (D) by

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 lkg 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.

11.

12.

foTIaR ot & W U 991 §E SO S
IIMAT AT 8| TP H T |8 o HI hy HaTs
a% arg fremm & q I 2P, B, W& P,
IIATSAHAT AT Bl I hl AR H ;MY F A=
h) TEUE W T oz & a9 St srex Feperar
2| TF avelt Heatax Teft fomrgan St et R
SERS KRG I EE S CIIC A S |
TFll et 7 ST T H EF & AW F g 1@
EAISE]

a2,

(A) 2hg  (B) ho D) hy

HiferseTw T K (VehT) X-fortor it aireed 71pm
Bl IfE T K 3eiaeiq sTe fHisher o o MifetsgTd
QAT shT Helt 23.5 keV ® A ST Th L A
forell 371 HifctosH TTaTy] § STeX feherar @ dt
9 JEHTY] 31 AT STl (ke'V H) T TSR

(A) 6 (B) 4 (© 2 (D) 8

BISAT 20 cm AT FAA 1kg AT Th Feha! Th
Tae &fdst aqg T fhaerd g Jeahd! 8l et
Tor9Is &701 WX 36k heg BT ST 4 m/s T AT HHT
IV AT 10 rad/s 81 feran d@ush fog O 2
el &1 W enrder 9 foet fomg o wmer iy
TET 1 Shifsta

10rad/sec 10rad/sec
/_\ /_\
p 4m/s p 4m/s
O (0]
(A) 060 (B) 0.70 (C) 1.00 (D) 1.20 (A) 0.60 (B) 0.70 (C) 1.00 (D) 1.20
| SAMPLE TEST PAPER - 01 1001CJM202122002 |
Space for Rough Work / TP cav ks 'i%IT{ Slilg Page 5/32



13.

ALLEN

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, vs = velocity of sound.)

b S A
< \\‘a ~~~~~ h
o)
2 ()
Vo
(A) a< ————h
() -
v,
VP
()
(B) a< ————

13.

TH d¥FF h SEE W UEENs I8H
(supersonic) ¥ 3 T B TIqd W TS Th Y&Th
¥ &fas & rgfemt fore =aaw gl a W O g
fommT g, Set & SREe A At g St
&, Jereh o 3ok S fbord forg A W g™
B O U IS Ealf shl et H Yersh ek Jed
qgeft?

(v, = ST T 9T, v, = LA T =)

b S A
h ~.~\. y
< - \a'“ h
~~~~~~~ \ 4
0

(%) -1

(C) a % foreft amaferss AT o fore Hwa 721 21

(B) a<

SAMPLE TEST PAPER - 01

1001CJM202122002
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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
parallel to the plate. Using the above information

choose the correct statement.

@

@ ®

1 2
EBeem————

(A) Work done by external agent in the process

1S 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.

15.

U AIAH M qIT Tk ATAH T b HET
% fywar-ar snufua fFar srar 21 (md ux
+ qUT AT UL —) e d fgmr mer qor
we % ey g K AN # 9gd AfuE )
T fo7g gqrcHqsh AT Hl TAT ok AHTAT
farg 1 & fasg 2 9% nfa wud S 2
3UU® FAHTE HT ITAT HId g & HAT
T

)
TR 2
I —

(A) 39 JsRaT & TRl e SR fora T il 31
H|

(B) AT =T 1 § 2 T T U | STel ek
ST e YATCHS Y [ohT STTaT 2

(C) AR 1 § 2 T 7T A | STl HHh
ST et OMTcHe: 1 fofa ST 2

(D) R % oy § i ot Sy o * o
SR AT 2

T I BIsan R aTeft U vl qiaTiersht |
T Udcl FATE Al & dR Al aed @ e
THeh! ATEFET T FHHT AU T 2| T o AT
WY T TfcTer ZEL AT 9T oh Fierrer & 10 T
1 ufeforeRt g Sea= SreshE RO, w9 &
|19 B = bt % AR TiEfda gl 8, F&l b Th
frrdien 21 oo & fagd &= qmed 1 giem
1 it

9 9 9 9
A) —Rb B) —Rb A) —Rb B) —Rb
(A (B) = T B)
(C) 9Rb (D) Rb (C) 9Rb (D) Rb
| SAMPLE TEST PAPER - 01 1001CJM202122002
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ALLEN

16. A particle of mass lkg is moving where 16. SoHH lkg o1 Tk T UE T W TIfiieT &, STet
potential energy varies with displacement oot Soetl, oM S @19 U = 10 (1 - cos 2x) &
U =10 (1 — cos 2x), then the time period of Wmﬁ%ﬁqﬁﬁ%%mmw
small oscillation about origin will be T TR 8:-

A) 2 1 B) 2 1 A) 2 . B) 2 :
Ty | — Ty | — Ty — —
(A) 20 (B) 0 (A) 2m /55 B) °m/ 1o
1 1 1 1
(C) n 20 (D) = 10 C) = 20 (D) = 10

17.  Two blocks are connected by a string passing over a 17. I sarsl & TH B g a ‘;ﬁﬂ'ﬁ Tt TH
pulley as shown. Wedge is fixed. M is sliding down T g ﬁﬁTgW( Strgr Srar 21 a9 R 2
with speed 12 m/s at an instant and suddenly the M Rl &1 Ut 12 m/s =1 & = i A
string breaks. The coefficient of friction between the Tfgsfier @ dgr sr=Eras TEE < STt 2l

1 o . 1
blocks and wedge is % Find the velocity (in m/s) SATHl qUT IS & TEg gu0 Tosh ﬁ 2
of block M with respect to m after t = 2 seconds T & E;Pﬁ F ATt =2 sec qRATT ENIED
from the moment the string breaks. [Take g = 10 M @ m & | T (m/s ﬁ) EIGECISD]
3 T
ms * and\/ % = 1.2 . Assume that the length of AT ST T A A El'f TR wT
_ -2 [ _ '
inclined is sufficiently long. | 8l g = 10 ms = qs 2 12
V4 N\ 2 N\
30° 30° 30° 30°
(A) 10 (B) 15 (C) 25 (D) 20 (A) 10 (B) 15 (C) 25 (D) 20

18.  In an experiment, a boy draws graph between v* (y- 18. fhet W ¥ UH ATH UH A AldAd
axis) and a? (x-axis) (where v = velocity and a = forar v (y-3787) 99T a® (x-374) % HEY ANE
tangential acceleration) for a simple pendulum. The ST B, STET v = 97 qT a = ¥} (@ @
graph is found to be a straight line of negative slope Bl 9 JANT gUdA 9T qUT gqqA § h SATE
making an angle of 30° (with x-axis) when 9T foRaT STaT 8 @ AT NG x AF ¥ HUM:
experiment was done on the ground and 60° (with x- 30° & 60° IV S| AT KUMTCHE ST h
axis) when experiment was done at height h above et T@r % ®7 § gTH grar 81 h 1A QAT
the ground. Then h must be (R = radius of earth) M- (R = gedt s frsam)

(A) 0.5R (B) 0.24R (C) 0.73R (D) R (A) 0.5R (B) 0.24R (C) 0.73R (D) R

| SAMPLE TEST PAPER - 01 1001CJM202122002
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19.

20.

ALLEN

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

cgydH 382 20 gy

(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

19.

20.

TRRI TR § TR T TR TR AW
1.5 C & T gaar fo & auiiadt ff ?, ek
S FUSTAT H G 1 AH I 8 Fd t = 0 T
Fil k i sq T fear Sar @ df Fsht @ e
WW@"W—

sgyH 382 20 gy

(A) 33/25 A
(B) 34/25 A
(C) 36/25 A
(D) I 7
snafd 334 Hz arem s Ryt eafy =na
‘S’ qUT UH RUT ygE <0’ Ry @rq
" g1 2 m/sec T ¥ Tiqfie qUAdH qAE
% qA9d® 19 gd 'l Af Ay § eafy qim

FH AT V = 332 m/sec g af Tfaeaf it
raTEr g -

2m/s
—_—
O-
0. Se
.
(A) 332 Hz (B) 326 Hz (A) 332 Hz (B) 326 Hz
(C) 334 Hz (D) 330 Hz (C) 334 Hz (D) 330 Hz
SAMPLE TEST PAPER - 01 1001CJM202122002
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ALLEN

SECTION-II : (Maximum Marks: 20)
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 integer value
(In case of non-integer value, the answer should be
rounded off to the nearest Integer).
Answer to each question will be evaluated
according to the following marking scheme:
Full Marks
Zero Marks
Negative Marks

+4 If correct answer is entered.
0 If the question is unanswered.

—1 If wrong answer is entered.

Que-11 : (SATRaw 3i: 20)

T ES T 10 7 8| Seiari # 10 § & freft oft 5w

T AT T 21 A 5 | 1fRres Wt s e fopa e
®, T Faet T 5 W e R e

Tk T4 R 3L HEATeH HIF (Numerical Value)

Scdeh W o fOTT, el quiier 7T &St L (SRHAd Hehe
¥, IT ! ferean quite | forar st =mfey) )

Tcdeh W o It T Hedish FHEfaiiaa sish s &

A fomar STa:

quf e +4 e TET 3T S fohaT T B

I HF 0 =fg #iE +ff 3T 3t T fobam T R
BOTCHF 3% 1 A TAd 3 &S [T AT 2

1. A large glass slab (u— %) 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?

2. 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 ot)cosmyt,
where a is a constant, ® = 12 x 10" rads ! and
wo= 3.6 x 10" rads ' (h=6.6 x 10>* in SI units)
3. 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 22, stopping potential is V/3. Then the
ratio of threshold wavelength (A,,,,,) and the A is :

1. U 9Had Hag W Hd (H—g)mrs cm HIETE

T Ueh SIST T[ChT Joh1RT o U foreg did ot T &
Ig @1 ST @ foh 6ok ST I8 § Y& R cm
B & AR &5 @ STeX feherdt 81 R 1 A
BICEAIE I

2. fafem @EEd v ¢=2.15¢evV) N T
forge <rerehiar forfereor gr ScafSia wehrer gerergi
T AfereRan TTfasT STt (eV H) JTa shifer fSraeht
ﬁ%ﬁﬂﬁ, gug % 919 E= a(1+ cos wt)cosmyt,
o STER qiEfdd 8T &; STel a fadie 2,
® =12 x 10" rads™! qem
wp= 3.6 x 10"’ rads ' T SIS T
h=6.6x 1042

3. UH YHEEIE Tde W quiesd A Tl YT
srafaa foram Sar ® qur e o v 213l
3} Tag W qiesd 20 % YR i Iafad fhar
STt & ar feft faser 61 7 v/3 R) Qe aiesd
(M) T 2 3T ST T ShITSHA)

max

SAMPLE TEST PAPER - 01
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4.

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) ?

A uniform triangular plate of triangular area lmz,
base length 60 cm and thickness 10 mm (prism
like shape) is lying vertically on a smooth

ground as shown in figure. Find maximum value

of cotf for which it does not topple.

g

I

3

60cm

On a particular day, the maximum frequency
reflected from the ionosphere is 8 MHz. On
next day it was found to increase to 9MHz. If
ratio of maximum electron densities of first day
to maximum electron densities of next day the

ionosphere is n, find value of 81 x n.

femTgan fersremTdt gra wicder & A o fog ueh
qfeeer T T R e i fog A T Siigr
ST & T AFTE PJ = 30 cm T ¥ foa Sfgra
foram T €1 qEt wehtor H fdfiash Ut I e
f&IT STTaT 31 T AR H Eg = 10 VTE 1= 1Q
T fefir areiss § Eg = 5V T r = 2Q i
T JoRLOT H TS PJ = 10 cm T I forerd smw
BIaT 21 Iferier R =T A (309 ) 1a hifsr
—|E|P—<->—w¢w—

|

AMAMA A

Q

PSR &7%a 1m®, LR T3 60 cm a0
A 10 mm (57 @ged @mepid) arell T
gIEd PSR W TF fue gudd W
ST T ¥ FoEmgar i g4t 21 ¥ wie aae
T2 38 fAT cotd T fersRan A J1a A

j,g

H

60cm

frdt foo A smaAmvsw @ wwafda
STy SATgfT &1 W9 8 MHz 21 37T fam
g IEH 9MHz & Srdl 81 I veet f&F qan
3h M T mEuvsw & SAfusan
TAFIT FCAl 1 AT n B A 81 x n FH
AT JTq HT

SAMPLE TEST PAPER - 01
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ALLEN

Find value of base resistance Ry (in kQ) in the

circuit as shown in figure,

if Bge =90, Vgg = 0.7V; Ve =4V ?

1

An electric field of 300 V/m is confined to a circular
area 10 cm in diameter. If the field is increasing at
the rate of 20 V/m-s and if the magnitude of
magnetic field at a point 15 cm from the centre of

the circle is B x 10 T, find value of B.

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 of ferromagnetic material with dimensions
10cm x 0.5 cm x 0.2 c¢m is placed 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).

7.

10.

TERid qiay #§ AR Ifd Ry (kQ H) 1 96
EIGEIIED]
S By, = 90, Vgg = 0.7V; Vg = 4V Bl

i

T 300 V/m =1 o/ &5 10 om 5919 o TR
&he 1 INETE 2l Afd &7 & 7 20 V/m-s Il &
U 96 T81 & 997 If< I o b= ¥ 15 cm T ferd
forg W grarehir &= 1 i B x 107 ° TR
B o1 W T4 hifsrl|

T TG T ST Scusieh ZitoTeet § Scdsieh 9T
# 21 mA @ UREdd fRm ST R 3@k
IRUMHEEY HUTEF O § 2 mA &1 giaaT qe
IclSioh TR dleedl § 0.05 V T qiad Sfera
Brar 21 et uferier (37w &) 1A 2:-

TErhI erd § S T B T HATHR
10cm x 0.5 cm x 0.2 cm & qT 38

0.5 x 10* amp/m | ATt IR & § T@n
STt ® fo/aeh afomiea®Y ®€ § 5 amp-m? T
TEEehIa STl SUT BT ST 81 Relshid ST T
T (SI 3TS H) J1d hifsi|

SAMPLE TEST PAPER - 01 1001CJM202122002
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ALLEN

Topic : Full Syllabus

PART-2 : CHEMISTRY

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.

Que-] : (3Tferhaw 3is: 80)
0 TS T 20 TH 2| T I 7 T S o oA 4 foamew 2
TgfehedTd T (MCQs) Fadt T faehed ¥t 8| T o

o forg, step FrTem fow sma:

qOrSE 4 A HE I AT T

T 37 0 afe =1 off forepe T2t ST MR R
FHUCHF 3 : | A TTAq forshed AT 71T 2

1. The exact volumes of 1 M NaOH solution required
to neutralise 50 mL of 1 M H;POj; solution and 100
mL of 2 M H;PO, solution, respectively, are :
(A) 100 mL and 100 mL
(B) 100 mL and 50 mL
(C) 100 mL and 200 mL
(D) 50 mL and 50 mL

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

List-I List-TI
(Property) (Example)
(a) Diamagnetism @) MnO
(b) Ferrimagnetism (ii) o,
() Paramagnetism (ii1) NaCl
(d)| Antiferromagnetism | (iv) | Fe;0,

Choose the most appropriate answer from the

options given below :

(A) (a)—(i1), (b)—(1), (c)(iii), (d)—(iv)
(B) (a)~(i), (b)(iii), (c)~(iv), (d)—(ii)
(C) (a)(iii), (b)~(iv), (c)—(ii), (d)—(1)
(D) (a)-(1v), (b)(11), (c)—~(1), (d)-(ii1)

1. 50 mL 1 M H;PO; % @ 100 mL, 2 M H;PO,
& foeat & e & fw 1 M NaOH
foreTa o g2t STTavdeh ST FH: @

(A) 100 mL T4 100 mL
(B) 100 mL 9T 50 mL
(C) 100 mL T 200 mL

(D) 50 mL AT 50 mL
2. g1t et o farer eI e it

-1 11

(porerd) (33T
(a) | Wfc<fsihed | (i) | MnO
(b)| W@ | (i) [ O,
(c)| oTIFFhRed | (i) | NaCl
(d) | Sfette Irarhed | (iv) | FesOy
frfafaa fasedt & & vt sw g

(A) (a)(iD), (b)—(1), (c)(iii), (d)—(iv)
B) (a)-(0), (b)~(iii), (c)~(iv), (d)~(ii)
(©) (a)iii), (b)(iv), (c)(ii), (d)~(1)
(D) ()—(iv), (b)(i1), (c)~(1), (d)(iii)

| SAMPLE TEST PAPER - 01

1001CJM202122002
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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 10719
(A) 0.625 % 10°°
(B) 1.9x107°
(C) 2.2x 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) — 2NH3(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), (c) and (d) only

3.

T pH = 3 & IR faeda T & AgCN &t foretaar x
BxHARE
[T e o wmemT e Tt ST 7
Kgp(AgCN) = 2.2 x 10~ qer
K,(HCN) = 6.2 x 107']
(A) 0.625 % 10°°
(B) 1.9x107°
(C) 22x107'¢

(D) 1.6 x10°°

77 9 @ foh wehmt | wrerdt wredt § 2
(a) 0°C WX STt T % T SETI
(b) ~10°C U ST &1 1% T ST

(¢) Na(g) + 3H,(g) — 2NH;(g)
(d) CO(g) FT < Tl T IT ATIINTOT

(¢) NaCl 1 STet H T

(A) Ha (a), (b), (c) TT (d)
(B) et (b) T (c)

(C) e (a) T (c)

(D) e (a), () TT (e)

SAMPLE TEST PAPER - 01

1001CJM202122002
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For the following graphs,

(a)
Time —>
(b) 2
Initial —>
concentration
g
5
©
B
~ Time
=
)
Z
=
d) 3
2
=)
~ 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 (e) First order

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

e ol & foT

)
OF:

Time —>
(b) "
Initial —>
concentration

s
OF

8

~ Time

=

ke

ks

=
d) 5

=

z

~ Time
(e) Rate

Concentration

1 fo U et & @ W forehe, sl it
¥ wed & gfi -

(A) (b) I HIE (c) AT (e) Fom HIf

(B) (a) qT (b) I T (e) T Hife

(C) (b) T (d) T HIfE (e) T2 FHIf

(D) (a) T (b) I[A FHE (c) TAT () T2 Hif

| SAMPLE TEST PAPER - 01

1001CJM202122002 |
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6.

6. Match List I with List IT :

List-I

Example of
colloids

List-II
Classification

(@) | Cheese | (i)

dispersion ~ of  liquid

in liquid

Pumice
(b) (i1)

stone

dispersion of liquid in gas

Hair
(c) (iii)

cream

dispersion of gas in solid

(d)| Cloud | (iv)

dispersion of liquid in solid

Choose the most

appropriate answer from

the options given below

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

7. The increasing order of basicity of the following

compounds is :

SRERENE"

(A) ©)

© (D)

(A) (A)<(B)<(C)<(D)
(B) (B) <(A)<(C) <(D)
(©) (D) <(A)<(B)<(C)

(D) (B) <(A) <(D)<(C)

-1 61 =11 9 forer shifor
-1
i 1T
HIATES! F -
IR
(a) EEIR (i) | 5= 159 & ufigor
(b) | wFETER | (ii) j:{;jjqﬁ
(c) | sTaArFIHm | (iii) :;?gﬁ
J i  |zawm3mH
(d) (iv) -
Fier few = foredt § & waifies sfaa s
AT :

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

(D) (a)-(iv), (b)-(iii), (c)-(i), (d)-(i1)
e dfirent i T T SR A R

SRR

(A) B)
(A) (A)<(B)<(C)<(D)
(B) (B) <(A)<(C)<(D)
(©) (D) <(A)<(B)<(C)

(D) (B) <(A) <(D) <(C)

©

D)

| SAMPLE TEST PAPER - 01
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8.

The major aromatic product C in the following

reaction sequence will be :
(excess)

oy
@I

(i) KOH (Alc.)
(i)H" B

@)
3 )
Zn/H,0" c

9. Which one of the following is the major

product of the given reaction?

@iﬁ

e srfwforan srgerm o e Wifes Seare C
LS

O HBr
(excess), (i) KOH (Alc.)
S A (A) (ii)H* B

(@)
3 >
Zn/H,0" ¢

H OH
’ CHO
Br Br
©) @ (D) @[:/C
CHO OH

frafafaa & 9 =9 a1 v & mit At &
T 3G 22
CHs

CH;

(i) 2CH;MgBr

() 2CHMEBr
O —————>Major product ) 0" I Sl
(111 ) H,SO,, heat (i) H,SOy, heat
- O CH;
CH
(A) CH (A) CHS @‘
CH
' | ' |
5 CH;
“C‘Hn NC I i :C.‘Hg
c . CH.
O CH:
CH;
(D) H/\* (D) L‘H:/k“:
SAMPLE TEST PAPER - 01 1001CJM202122002
Space for Rough Work / Yt 1 & fore srTg Page 17/32
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H3C\N _CH;
NH,
NaNO,, HCI
10. 273K - 278K X > Y
i (Major Product) (Major Product)

Considering the above reaction, X and Y

g

\I—CH3

respectively are :

\IwCl_

Jelen

N,CI—

@@ O
oDy O

0 Q-

H;C” \CH3
O
11 CHyCHO 1, () 1/NaOH, Filter .
NaOH . (i1) Filtrate + HC1
(Major
product)

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

OH O o)
) %(TH() ) W\(_)ﬂ

H3C\N _CH;
NH,
1 NaNO,, HCI
0. 273K - 278K X > Y
) (Major Product) (Major Product)

IR Sffshar 9X fomm o sasT X qr Y E,

ShHIT :
N,CI—
» @ o Wj
\J—CH3
NLClI—
N CH;
and \CHg
Cl
CHs
© N*NON/
and \CH3
cl
(D) U @
\CH3
0]
CH;CHO (i) 1,/NaOH, Filter _ ,__
11. >é NaOH (,;;1 (ii) Filtrate + HCI X

3IAE)
&) et srfrfsram o fomm hifSTy) seemT S X' B

@ om 0 o
OH O O
) %CH() (D) W()H

| SAMPLE TEST PAPER - 01
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12.  Consider the following reaction sequence :
NH,

(i) AIH (i-Bu),
(if) 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) m,N C-N=CH CHO

¢

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

correct pyranose structure is :

HO-C-H
HO—?—H O
H-C-0OH

HO-C-H

12. famafafaa s v o fomm fifse |

NHp
(i) AH (i-Bu), CH3CHO B
(ii) HLO dil NaOH, A (Major Product)
CN
3T 'B' R :

(A) OHC@N = CH-CH;

(B) HoN @ CH = CH-CHO

(C) HN @ CHy-N = CH-CHy
]

(D) myN —@— C-N=CH CHO

13. = fou =sfim &t wEiter (X) i ot usEm

TR :

x)

HO HO
O oH . OH
HO HO
OH OH
HO HO
‘ HO . OH
HO OH
OH OH

SAMPLE TEST PAPER - 01
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14.

15.

16.

17.

ALLEN
14.

The correct order of the spin-only magnetic moment

of metal ions in the following low spin complexes,

[VCN)I", [Fe(CN)]",  [Ru (NH3)]’, and
[Cr(NH3)6], is :

(A) V2 s o2t > R > Fe?t

(B) V2 s R > o2t > Fett

(€) 2 > V2 > R > Fe2t

(D) C 2 S R > Fett s> V2

Chlorine on reaction with hot and concentrated

sodium hydroxide gives :

(A) CI' and CIO,

(B) CI and CIO3

(C) CI and CIO

(D) ClO5 and ClO,

The reaction that does NOT define calcination is :-
(A) ZnCO; ﬁ ZnO + CO,

(B) Fe,05XH,0 i Fe,0; + XH,O

(C) CaCO3-MgCO; 2,Ca0 + MgO + 2 CO,
(D) 2Cu,S+30, i 2 Cu,0 +2 S0,

Which of the following compound CANNOT
act as a Lewis base?

(A) NF;

(B) PCls

(C) SF,

(D) CIF;

15.

16.

17.

& m™ fm s @R [V(CN) Y,
[Fe(CN)]*, [Ru (NHy)]*", @ [Cr(NH,)6]*" &
T ST o STEISh0T WIS SFTeh I STTEOTT 1 HET 560
g-:

(A) V¥ >cr*' > Ru*t > Fe?t

B) V*'>Ru* > cr? > Fe?'

(C) Cr*' > V?' >Ru*" > Fe?"

(D) Cr*" > Ru*" > Fe?' > v**

FAR T T qAT A5 ASAH TESIHATES o A1
fpam & e Bl @

(A) CI @I ClO,

(B) CI" @91 ClO;

(C) CI" 991 ClO™

(D) ClO; @9 CIO,

srfrforam ST foredmae w1 aftafire e st & -

(A) ZnCO; A zmo+ CO,

(B) Fe,03-XH,0 é) Fe,05 + XH,0

(C) CaCO5MgCO; 2,Ca0 + MgO + 2 CO,
(D) 2 Cu,S+3 0, A5 Cu,O +2 SO,

= a1 fefafaa i gz an % w7 H w
e L HHAT R 2

(A) NF;

(B) PCl;

(C) SF4

(D) CIF;

| SAMPLE TEST PAPER - 01 1001CJM202122002
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19.

20.

ALLEN
18.

In the following the correct bond order sequence is:
(A) 037 > 0] >0, >0,
(B) O >0, >03 >0,
(C) OF >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) Sr**

White precipitate of AgCl dissolves in aqueous

ammonia solution due to formation of :
(A) [Ag(NH3)4]Cl,

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

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

(D) [Ag(NH3)CIICI

19.

20.

freafaRad & & v 0 1 e 2

(A) 037 >0] >0, >0,

(B) OF >0, >03 >0,

(C) OF >0, >0, >03"

(D) 02 >0, >03 >0

fre & & e e o o1q STEA EE

AT foaaT 9 gaifas Aty wiasfierdr
@ B

(A) Be?

(B) Mg**

(C) Ca*’

(D) Sr**

AgCl &1 The 31aa 7 T & 91 S o R0
ST ST forere & e ST &-

(A) [Ag(NH3)4]Cl,

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

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

(D) [Ag(NH3)CIICI

SAMPLE TEST PAPER - 01
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SECTION-II : (Maximum Marks: 20)
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 integer value
(In case of non-integer value, the answer should be
rounded off to the nearest Integer).
Answer to each question will be evaluated
according to the following marking scheme:

Full Marks +4 If correct answer is entered.

Que-11 : (SATHaw 3i: 20)

T ES T 10 7 T Sieari # 10 § & freft oft 5 wr

T IATE T 21 AR 5 | 1fres Wt s e fopa e
®, T At T8 5 T oA Rt ST

Tk T4 I 3L €EATeH A (Numerical Value)

Scdeh W o foTg, el quifer 7T &St L (SRHAS Hohel
¥, IT ! frehean quite | forar st =mfey) )

Tcdeh W o 3T T Hedish FEfeiiaa sish s =

A ferar STa:

quf 3 +4 A TET 3T S fohaT T B

I HF 0 =fg iE +ff 3T 3t T fobam T R
BOTCHF 3% 1 A TAd 3 G (AT AT 2

Zero Marks 0 If the question is unanswered.
Negative Marks : —1 If wrong answer is entered.
1. The osmotic pressure of blood is 7.47 bar at 1. 300 K 9 Tk T YU ST6F 7.47 bar 81 T UM
300 K. To inject glucose to a patient I 3q: AT H oISt SIe [T I8 Tk & a1

intravenously, it has to be isotonic with blood.
The concentration of glucose solution in gL_1
is (Molar mass of glucose = 180 g mol !

R=0.083 L bar K ' mol_l) (Nearest integer)

2. PCl, dissociates as

PCls(g) = PCls(g) + Cly(g)

5 moles of PCls are placed in a 200 litre vessel
which contains 2 moles of N, and is maintained
at 600 K. The equilibrium pressure is 2.46 atm.
The equilibrium constant K, for the dissociation
of PClsis x
(Given: R = 0.082 L atm K mol™ : Assume

1072, (nearest integer)

ideal gas behaviour)

GUUEL BT (ST TS o forerar st amsar
/el

(TTRIST 3T JTUTHT = 180 g mol

R =0.083 L bar K™ mol ") (Feeam qurieh)

2. PCly e v foraform g 2-
PCls(g) = PCl3(g) + Cly(g)
PCls % 5 PCls Hiddl &1 Tk 200 et & ui |
T@TW%,WN2%2mOIWﬁEH%®W
T AUEE 600 K SFTT T@T TR 8| TR O 1
2.46 atm 2| PCl; % foraie & fow areafeenis
_ x 107 Bl (Frepeaw qurien)
(fGar 2: R = 0.082 L atm K ' mol™! : qoT A
o foF e oTTest syaer qumidt ©)

Ky
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0.2 g of an organic compound was subjected to 3. T e AfE & 0.2 T H SRIN) fafer gra
estimation of nitrogen by Dumas method in ATSZISH o 3Tehet o fore foram mam forw Scafsia
which volume of N, evolved (at STP) was found N, T 3R (STP W) 22.400 mL 9T 7T ATk
to be 22.400 mL. The percentage of nitrogen in HAEZSH FTAfawa &I [Fehedn qurien]
-1 Hrefr
the compound is____.[nearest integer] (Ny T 3AUMI 28 mol - N, =T STP W
(Given: Molar mass of N, is 28 mol . Molar AET 22.4 L)
volume of N, at STP : 22.4 L)
A solution of Fe,(SO,); is electrolyzed for 'x' 4. Fez(SO4)3§EQ'°F%IFI'€FTEFL 0.3482 g 0.3482 Fe
min with a current of 1.5 A to deposit 0.3482 g STHT o o fAT, 1.5 A <Y o & 91 'x' e a6
of Fe. The value of x is . [nearest integer] Frq 31UEe fRar STar R
Given : 1 F =96500 C mol XFAE [ﬁmnwﬁ]
- _ -1
Atomic mass of Fe = 56 g mol T2 1 F = 96500 C mol!
Fe T 3R = 56 g mol '
The number of chiral carbons present in the 5. = f@a ™ Sl T IuRkerd foRtar sreHT i de
molecule given below is
N
H (0) H
4 '
HC” | X H C/ [
> HO | CH " HO
N
How many of the following drugs is/are 6. frafafas o @ fFa ofiwy ﬁ%?ﬁ Faagrr
example(s) of broad spectrum antibiotic ? EIﬁTTﬁHTU\IE}ﬁ % JC ®? AT,
Ofloxacin, Penicillin G, Terpineol, Salvarsan aﬁﬁlﬁ?—\?ﬁ, RIEEI] , Y@
SAMPLE TEST PAPER - 01 1001CJM202122002
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The number of sp3 hybridised carbons in an
acyclic neutral compound with molecular

formula C4HsN is :

The hybridization of P exhibited in PFy is

sp*d”. The value of y is

Among the following species
No N, N, N, 0,,0,7,0,,0,7

the number of species showing diamagnetism is

The difference between spin only magnetic

moment values of [Co(H,0)4]Cl, and

[Cr(H,0)]Cl; is :

7.

10.

J|ER  owsfes A S
AT C,H N 2, § IURd sp’ dhid i

AL Sh EEAT 3

PF, § Yaf¥fd P &1 o sp*d” &, @ y 1 AN

H
e esfista g
N, N,",N,”,N,*,0,,0,7,0,,0,”

e ey v &

[Co(H,0)4]Cl, @1 [Cr(H,0)(]Cl; & ferw

hacl RO TFahi HATEUI 6 A o HEd ST
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Topic : Full Syllabus

PART-3 : MATHEMATICS
SECTION-I : (Maximum Marks: 80) gue-l : (Wﬁlﬁ'ﬁr J&: 80)
This section contains 20 questions. Each question has 4 | 380 @€ H 20 ¥ 8| Y% I H Tl I & fo1¢ 4 foshey 2
TgfehedTd T (MCQs) Fadt T faehed ¥t 8| s o

options for correct answer. Multiple-Choice Questions

(MCQs) Only one option is correct. For each question, | % foTu, 37 ﬁww%qamﬁ

marks will be awarded as follows: ?\Uf\???h‘ ;o +4 EI'%H%'TW?\HTW%I

Full Marks . +4 If correct answer is selected. I 3F 0 AT =hIg Wl forshed F&T AT TR 2
Zero Marks 0 If none of the option is selected. BUICHE 3k © 1 ?T%W%WQQTW%I
Negative Marks : —1 If wrong option is selected.

1. P=q9V(@g=>r)is
(A) atautology
(B) Contradiction
(C) equivalentto (~q=p)A(~r=q)
(D) equivalentto(pVq) =Tt
2. If tan 64, tan6,, tanB; and tan 0, are the roots of
equation x*~x3sin 2 B+ x* cos 2B —x cos B —
sin p =0 then tan (6, +0, + 05+ 0,)=?
(A) sin B
(B) cos B
(C) tan B

(D) cotpB

3. Ifx,y,z € R satisfy

1 25 81 45 9 5
xyz = S A
yzzz X2Z2 X2y2 X y Z

then x, y & z are in :-

1. (P=>9V(@=n3l
(A) TIHRIT
(B) fowg e
(©) ((q=p)A(~r=7q)
D) pVe=>r
2. 3f¢ tanO,, tan0,, tan0;, tan O, THteRTOT
x*—x sin 2 B + x* cos 2B — x cos p —sin B =
0FAAT, Atan (0, +0,+0,+0,) =2
(A) sin B
(B) cos B
(C) tan B
(D) cot
3.  3Ffex,y,ze R aH

1 25 81 45 9 5
xyz =+ 2242,
y222 X272 X2y2 X y V4

HIUTEHLAT X, y T 2 8 -

(A) A.P. (B) G.P. (A) A.P. (B) G.P.
(C) H.P. (D) A.G.P. (C) H.P. (D) A.G.P.
| SAMPLE TEST PAPER - 01 1001CJM202122002
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4.

If a>+b’+c?+ab+bct+ca < 0 V a,b,ceR,

then the value of determinant

(a+b+2)2 a’® +b? 1
1 (b+c+2)2 b? +¢?
e +a’ 1 (c+a+2)2
(A) 65

(B) a? +b? +c* 431

(©) 4 (a® +° +¢7)

(D) 0
1 2 0

IfA=[2 -1 0 |andkA'=A%+kA-5I
0 0 -1

then find the value of k; and k,?

(A) k,=1;k,=1  (B) k;=5;k,=1

(C) k,=1;k,=5 (D) k;=-1;k,=-5

Let a six digit number is formed (excluding
zero & without repetition) such that first three
places of the number are in increasing order
and last three places are in decreasing order.

Then number of such numbers is-
(A) 1690 (B) 1660
(C) 1680 (D) 1670

If complex numbers z; and z, both satisfy
z+2z =2|z—1| and arg(z, — z,) = %, then
value of Im(z; + z,) is, where Im(z) denotes

imaginary part of z-

e a2 + b2 +c2+ab+bctca < 0 Vab,c€ER,

(a+b+2)  a’+b? 1
o AR 1 (b+c+2)  DbP+c
c? +a’ 1 (c+a+2)2
T A R 2
(A) 65
(B) a* + b +¢c? 431
(C) 4 (a? +b* +¢?)
(D) 0
1 20
IAEA=|2 -1 0 TMKA ' =A%+kA -3l
0 0 -1

B, k, Tk, HTHE B2
(A) k;=1;k, =1 B) k, =5k, =1
©) k =l;k,=5 (D) k =-1;k,=-5

WA Uk ©: bl h HEHT (A IAAET qA
fomr et ) =1 58y fifda w:d €
HEmHl % YW A T FGd g¢ HA H ao
Af-aH 1 T Ted g A | ¢, T Henst
T BT -

(A) 1690 (B) 1660

(C) 1680 (D) 1670

s dftmy W z, dIl z, I
z+7z =2|z— 1| EIasr‘élr_g?Elw'{%f‘&ﬁ?ﬁﬂarg(zl -
z,) = g A, A Im(z, + z,) F TF BT, et
Im(z), z 3 T (e ST ST ST 8-

Sin T T . T T
(A) 3 (B) cosec 3 (A) sin 3 (B) cosec 3
T T T T
(C) tan 3 (D) cot 3 ©) tang (D) cot 3
| SAMPLE TEST PAPER - 01 1001CJM202122002
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8. An experiment succeeds twice as often as it 8. ToRet TRINT o Thet B shl JTRIShAT 1% 819 &
fails. The probability that in the next six trials oau:il B Al A 6 AN H W 7 T 7 4 & T%el
there are atleast 4 successes is :- B Y TRrendt gnft:-

496 233 496 233
A) 729 ® 729 A 729 ®) 729
432 456 432 456
it D) — = D) ——
© 729 D) 729 © 729 D) 729

9. If area bounded by curve 9. afg a5k
y= ’cos’1 (sinx)‘ + ‘% —cos ™! (cosx) y= ‘cos’l(sinx)‘ + ‘g —cos ! (cosx)],

2 2
x-axisandg <x <7 isequalto% x-ﬁ&THﬂT% < x < nmqﬁaaeﬁm%
(where k € 1), then k is : (ST&T ke I) &1, a1 k =&

(A) 4 (B) 5 (€) 6 (D) 7 (A) 4 B) 5 (€) 6 (D) 7
T /2 T /2
10. IfA= / szx dx, then / %dx is equal to - 10. gfg A= / 3 2X dx &I, ar / 005 2X dx 21T -
0 X 0 0 X 0 *
3 3
(A) 1-A (B) 3 -A (A) 1-A (B) 5 A
© A-1 (D) 1+A © A-1 (D) 1+A
11. Lety = y(x) be the solution of the differential 11. | 3Sehel THIHRT
d > d 2
equation d_y =(y+1) ((y+ 1)e*/? —x) , d_y =(y+1) ((y+ 1)eX’/? —x) , 0 < x <21,
X X
0 <x < 2.1, with y(2) = 0. Then the value of y(2)=0
d d
d—yatx=1is equal to FEA y = y(x) 2l al x=1t|Td—yEF[II'I:TE|TIE|T%:—
X X
_e3? _e3?
A) 77— A) ——
(2 +1) (e2 +1)
B) 73 B) T/
(1+e2)’ (1+e2)’
e5/2 e5/2
© ——3 © —
(1+¢2)’ (1+e2)’
531/2 561/2
D) /> (D) ——
(2 +1) (e2 +1)
| SAMPLE TEST PAPER - 01 1001CJM202122002
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12.  Let P be the point (1,2,3) and Q be a point on 12.  #mn %!-_3' P(1,2,3) & @ %Fg’ Q Y
the line T = (i —j +51E) +2 (—2i +3f +412) : = (i —j +512) A (—2{ +3j +4f<) ¢ feorg
Then the value of A for which line PQ is B a9 A 1 A fSrees fofe @ PQ wwae
perpendicular to the plane 4x + 9y — 18z =11is: 4x +9y - 18z=1 émmaq%, AT -

OF B) ¢ ) 3 B) <
© -3 ® 3 © 2 ®) 2

13. The locus of the mid-point of the chord of contact | 13. @@ @I4x-5y=20% ﬁgaﬁ A xi+y>=9
of tangents drawn from points lying on the straight W el i wvi-rErent i wunfsfiar (chord of
line 4x — 5y = 20 to the circle x>+ y2 =9 is- contact) &+ q%tr-%i’g Eal ]%i'g—W (locus) g -
(A) 20(x* +y?) - 36x + 45y =0 (A) 20(x*> +y?) = 36x +45y =0
(B) 20(x> +y%) +36x — 45y =0 (B) 20(x> + y°) + 36x — 45y = 0
(C) 36(x*>+y?) —20x +45y =0 (C) 36(x> +y?)—20x +45y =0
(D) 36(x* +y?) +20x — 45y =0 (D) 36(x> +y?) +20x — 45y =0

14.  Let the normal to a parabola y* = 4x makes an 14, T REAT y° = 4x W ST, W & 37eT &
angle tan '2 with the axis of parabola. If it will T I tan |2 TTAT 21 ZI'%ZI'G'W@EIS?: I o
cut the curve again at angle o, then a is - T I ?, Tl o BIT-
® 3 ® 5 » X ® =
©) tan 12 (D) tan - (%) ©) tan 12 (D) tan ~! (%)

15. A man running round a race-course notes that 15. U gk WM & 9wl AT e gAT I8 e
the sum of the distance of two flag-posts from FTAT & foF 3TW  eas Taei i 'qj(@f T AT
him is always 10 metres and the distance ed 10 HieX T@ar g 3R eas Taedi & sfi"
between the flag-posts is 8 metres. The area of E{\ﬁ 8 WX 2| gt & Tl g UNeg &,
the path he encloses in square metres is it feT 7 R
(A) I5= (B) 12xn (A) I5=n B) I2=xn
(C) 18=x (D) 8= (C) 18=n (D) 8=

| SAMPLE TEST PAPER - 01
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16.  Two vertices of a triangle are (4,-3) and (-2, 5). 16.  foreft ﬁr‘ljﬁ ERARIL] (4,-3) d@AT (-2, 5) HIEIH
If the ortho centre of the triangle is at (1,2) then TAHT AT heg (1, 2) B ad 3EeRT e Iy
the third vertex is - 2T —

(A) (-33,-26) (A) (-33,-26)
(B) (33, 26) (B) (33, 26)
(©) (26, 33) (©) (26, 33)
(D) None (D) 1 &t

17.  If the greatest & least values of the function 17 & f(x) = x° - 6x% + 9x + 1 & [0, 2] W
f(x) = x> — 6x> + 9x + 1 on [0, 2] are A & p then TEAN I =IAAH " )\ qAl pRarat + b T
2+ pg equals : H
(A) 600 (B) 625 (A) 600 (B) 625
(C) 626 (D) 900 (C) 626 (D) 900

18. Iff(x)=x(x-2)(x-4),1<x<4thena | 18. IRf(x)=x(x-2)(x-4), l<x<4d
number satisfying the conditions of the mean qeIUTT TYHT bl li'r‘%[g HI ITAT TH A
value theorem is : BT
(A) 1 (B) 2 (A) 1 (B) 2
(C) 512 (D) 712 (C) 52 (D) 7/2

19. If f(x (Hcos( )) then f'(x) is 19. =T f(x) = hm <Hcos< >> T f(x)
equal to TR Bl
A) sin x ®) — A) sin x ®) —
© xcosx;sinx D) sinxf)zgcosx ©) xcosx;sinx D) sinxf)zccosx

X sin“x X sin“x

20. sin (sin“% + sec"B) + cos (tan"% + tan"E) = | 20. sin (sin“% + sec"S) + cos (tan"% + tan"z) -

(A) 1 B) 2 ©C) 3 (D) 41 (A) 1 B) 2 (©) 3 (D) 4l
| SAMPLE TEST PAPER - 01 1001CJM202122002 |
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SECTION-II : (Maximum Marks: 20)

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 integer value
(In case of non-integer value, the answer should be

rounded off to the nearest Integer).

Que-11 : (SATHaT 3i: 20)
M ES T 10 7 §) Seieari # 10 § & freft oft 5w
ST IATE AT 21 A 5 B 1fres wat w1 e fopa e
®, T At T8 5 W oA R ST
Tk T 1 3L €EATEH HIF (Numerical Value)
Scdeh W o foTe, el quifes 719 &St L (SRHAS Hehe T
¥, IT ! ferean quites # forar st =mfey) )
Tcdeh W o 3T T Hodishd FHHfTRad sish 1
A femar STa:

Answer to each question will be evaluated 'Z\'Uf HF +4 Ifg TET ST & foRaT AT R
according to the following marking scheme: [T 3Hh 0 afg =g off 3T 5=t T fomam T 2
Full Marks +4 If correct answer is entered. | FHUTCHF 3% :  —1 IR TeAd IAL & fohAT 7T 2
Zero Marks 0 If the question is unanswered.
Negative Marks : —1 If wrong answer is entered.

L The number of values of a in [0, 2x] for which 1. GHIRTOT 2 sin’o — 7 sin’o + 7 sin o =2 Wl FIT'IQ'Q

2sin’a — 7sin’a + 7sina = 2 is :

9 9
Ify (xi—5)=9andy (xi—5)>=45,
i=1 i=1

then standard deviation of 9 item X, X,, ....... ,Xg 1S

3. Ifa,b,EQOandaxz—bx+3=0andx2—4x+
1 = 0 have a common root then area of the

rectangle having sides a and b is equal to :-

4. Consider a sequence of 101 term as
100CO lOOC1 100c2 100CIOO
1234723453456’ 101.102.103.104

If n™ term is greatest term of sequence, then n

is equal to :-

L AT o, 3 HHT sh1 ST, STel(eh o €[0, 2], BT

9 9
2. (xi=5)=9.,% (Xi—5)2:45

i=1 i=1

3. afra,b, € Q, W ax’ — bx +3 = 0 AT

x* — 4x + 1 = 0 1 Toh J IHAME & a2 T b
YISTT AT ST 3T & GRTT -

4. M1 101 Y_Y AT A0 39 TR

100 100 100 100
Co C1 C2 €100

123423453456’ 101.102.103.104
2 gfe 3@ Aot w1 0" If u€ HEAw B @ n

S I -
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Let A = /tan“xdx,VnEN .

tan ™ x

IfA,+A,,= + A (where X is arbitrary

constant), then the value of m is equal to

The value of/ (sin 101x).sin® x dx is

sin(100x)sin '%x k
, then—
k+5 19

~

If é’zf—j—fqand szf—i%j—i—ﬁ and
. . - . 4/ ° ~
the projection of b on a is g(l—] —k),then

A is equal to :-

If the straight lines joining the origin and

the point of intersection of the curve
5x% + 12xy76y2+4x72y+3:Oand
x + ky — 1 = 0 are equally inclined to the

x-axis, then 'k' is

X2 X3 X4 X5
Let f(x):x+7+?+7+? and let

g(x) = f'(x). Find g"(0).

e™* —e* 4 In (secx +tanx) —x

Let f(x) = be

tanx — x

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

(Answer give in nearest integer)

10.

e A = /tan“xdx,VnEN q

tan ™ x

Apt+Ap,= + ) (STET L T3 I R)

m

dl m T A 2

/(sin 101x). sin® x dx =T AH

sin(100x)sin '*x
k+5

k
,%,?ﬁﬁamm:r%

~

afe =i -] -k W b=2Ai —3] +k @
b # & 9T &I é(f—j—l&), g ara

IO R :-

aﬁa%5x2+12xy—6y2+4x—2y+3=
0 a9 x + ky — 1 = 0 % Sideeg fergai qur
qd foeg 1 fae areft W@ x-1e % |y
HHTT 101 9T R & Al k =

2 3 X4 x5

X X .
AT £(x) =x+ >+ + o + 5

g(x) =f'(x) dr g"(0) I 1

e™* —e* 4 In(secx+tanx) —x

tanx — x

X = 0 T Gad g dT £(0) T JH B2

(Frepeaw quife & ST )

AT f(x) =
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