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Duration : 2 Hours L o ~ Full Marks : 100

~any combination of more than one answer, % mark will be deducted.

- Category-III : Carry 2 marks each and one or more. option(s) ls/are correct. If all correct

* Mark the answers only in the space pr0v1ded Do not make any stray ‘mark on the OMR.

in appropriate boxes in the OMR.
‘The OMR is liable to become invalid if there is any mistake in fi Ilmg the correct bubbles for
question booklet number/roll number or if there is any discrepancy in the name/signature of

10.

“candidate.
11.

12.

13.
14.

. between the two versions, the information provided i in the Eng]tsh version will stand and will

--.\ B

~
: INSTRUCTIONS o
Th}s question paper contains all objective questions divided into . three categones Each
question has four answer options given.

Category-I : Carry 1 mark each and only one option is-correct. In case of incorrect answer or

Category-II : Carry 2 marks each and only one option is correct. In case of incorrect answer '
or any combination of more than one answer, % mark will be deducted. .

answers are not marked and also no incorrect answer is marked, then score = 2 x number of
correct answers marked. + actual number of correct answers. If any wrong optlon is marked or -
if any combination mc]udmg a wrong option is marked, the answer will be considered wrong,
but there is no negative marking for the same and zero mark will be awarded. :
Questions must be answered on OMR sheet by. darkenmg the appropriate bubble marked A,
B,C,orD.

Use only Black/Blue ball point pen to mark the answer by complete filling up of the
respective bubbles.

Write quest:on booklet number and your roll number carefully in the specified locations of
the OMR Also fill appropriate bubbles.
Write your name (in block letter), name of the exammatlon centre and put your full signature

the candidate, name of the examination centre. The OMR may also become invalid due to |
folding or putting stray marks on it or any damage to it. The consequence of such invalidation -
due to incorrect marking or careless handling by the candidate will be sole responsnblhty of

Candldates are not allowed to carry any written or prmted materlal calculator, pen, docu-pen, . |
log table, wrlstwatch any communication device like mobn]e phones etc. inside the
examination hall. Any candidate found with such items will be reported against & hls/her
candidature will be summarily cancelled.

Rough work must be done on the question paper itself. Addltlonal blank pages are glven in
the question paper for rough work.

Hand over the OMR to the invigilator before leaving the Examination Hall,

This paper contains questions in both Enghsh and Bengah Necessary care and preeautlon,
were taken while: frammg the Bengali version. However, if any discrepancy(ies) is /are found -

be treated as fi nal
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PHYSICS

Un]ess 0therw1se spec1ﬁed in the questmn, the followmg values should be used
: Mechamcal equlvalent of heat, J= 42 Jcal”! B '

: :‘Aceeleratlon due to grawty, g=98m s

-‘z;j:;‘Absolute zero temperature —‘—273 "C

. The followmg symbols usually carry meamng as glven below R |

g electric, permlttlwty;of free space

“6" . mag-nen'c*per-mea il

ty of free space

R umversal gas constant

' mwmmmw ﬁmwﬁfwmml
Waaaﬁarwra J 42Jca1- '
SfeTdE TR °Tg 98ms?
W@m@r—-—zﬂ °C
"'\***Brsmwwr 3 x 108 ms~
WM%WWW%WWWG
£ W—@H—W e
R mﬁsww U T e e IR
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: Category-I (Q 1 to 30)
Category-1 : Carry 1 mark each and only one optlon is correct. In case of incorrect
answer:or-any:combination of more than one answer; % mark will be deducted.

aﬁﬁwm|mmﬁm 1mm|§amﬁmwmmwﬁwml |
; ﬁm%mm’m| :

Centre of mass (C.M.) of three particles of masses 1 kg, 2kg and 3 kg lies at the pomt .
(1, 2, 3) and C.M. of another System of partlcles of 3 kg and 2 kg lies at the point
(-1, 3, =2). Where should we put a particle of mass 5 kg so that the C.M. of entire system

lies at the C.M. of the first system ?

@ 6Ly B 00L)  © L3 wmver2®~

1_2'1kg,zkgmkg“mmfﬁ‘mm\mm(l 2 B)WWIBkgGZkgW--
AT G FAEE O (-1, 3, —2)Wwwﬁmmg“mwwﬁwmm :

amwwaw@a*m@ﬁ%ﬂﬁﬂmm_ﬁmaﬁm? -
(A) GLy) . ® 00y  (© (1,,3=?) () -1,2,3)

A body of density 1.2 x 10° kg/m? is dropped from rest from a height 1 m into a liquid of

density 2.4 x 103 kg/m3 ‘Neglecting ali d1851pat1ve effects the max1mum depth to whlch
the body sinks before retummg to ﬂoat on the surface is -

@A) 0lm ®B) ©(©) 00lm ) 2m

1.2 x 103 kg/m3 Waﬁwﬁwmmmmux 103 kg/m3 Wwﬁ
SRR (K] T T | S qHeTeriene ) Se A, WWWI@EW ;

Wﬁ@%mwﬁwmmwmm
@ olm “(B) 1m | (O 001m D 2m

A uniform thin rod of length L, mass m is lying on a smobth hbriiorital téble A

‘horxzontal impulse P is suddenly applied ‘perpendicular to the rod at one‘end. The total
energy of the rod after the impulse is : o

PZT. N ST 13 2P2
_ (D)

™M 2M
mﬁ?m—aemewwaﬁwqwtﬁﬁtm@wwwm@fﬁaqw

-m@mmwwﬁwwwwpwmﬁwmuwmﬂam

'ﬁ@hnw%@qa T e
B , P2 13p2 2P
Ay - Ll | | ) ey
v B VR C R~ SRR C v
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5 In the.. grven ﬂgure A, represents 1sobar1c 2 represents isothermal and 3. represents _
adlabatlc processes of an ldeal gas. If AUI, AUz, AU be the changes 1n 1nternal energy in
these processes respectlvely, then
e . (A) AU, <AU,<AU; (B) AU, >AU <AU
v ~ (©) AU =AU,>AU; | (D) AU,>AU,> AU,

- f;;;.--=-:mf§canwfmsmrsror(1) A (2) 8 FF @) a;ffm@%wm R
'.Q?MWWWWAUI,AU 8AU, B, O

. (A) AU<AU,<AU, (®) AU,>AU; <AU,
© AU] =AU, >AU3 Ty e (D) AU >AU2>AU3

~ RT 'a

5. .. ,;If pressure of real gas O ina contamer is given by' then the mass of

"*‘2v b
the gas in'the contamer is” S TR AR 8 AT
@A) 32em ® 16'-~gm- | (C> g <D) ot g
| eﬁmnmmmswmo-mmp—"%‘—ﬁ—z, sﬁmmn B

-.._.,_,:(A) 32 gm-;.-_ .(B) .16gm Lo -”(C) ,4.,gm_;._ (D) 64gm

| 6. Two solrd spheres S and 82 of s same umform densrty fall from rest under gravrty ina
viscous medrum and after sorne time, reach termrnal’_'velocmes v1 and V2 respectlvely If

ratro of masses =3, then ———Wlll be equal to
7 m2 V2 : . b . . 1
@ 2 @4 il oy

:WW@ AT S, § S, eﬁmn«mwmmﬂ e
ﬁw%:ﬁswmmwﬁ@smﬂawmvlevzswwww ml—s |

m; -

W 'a‘q’mm

w?2 . ® 4 @iz ® 3
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7 ‘The variation of electrlc ﬁe!d along the Z-axis due to\a unlformly charged mrcular ring of e
Ny radius ‘a’ in XY pIane is shown i in the figure. The Value of coordmate M w111 be

1

Wwﬁ'@tﬂaﬁ o Wmmﬁ XYWWﬁ-mWemw'

carcwmsﬁeamﬁﬁaw%@mwmﬁwmm 1

3 (B) JE GO (D) 7

" A metal sphere of radlus R carrymg charge qis surrounded by a thrck concentrrc metal_

shell of inner and outer radii a and b respectively. The net charge on the: shell is zero, The -

potential at the centre of the. sphere when the outer surface of the shell is grounded will
‘ be ‘ o

G T Y g T R T T
A ——-——| (B - (C — -~ (D — .
) 4neo(a -b) ®) 47re'0 a ©- 4neO[R a} () 4TI:EO R

aﬁfﬁqmwmwvrm{wwmmw% T TR R, WWW

_iWWlWﬁWWWﬂaGWWWﬁbWWWW
ﬁﬂlWW%g-W\HﬁWWIWWG@QWWW ' |

(A) 9 (l,_ i} ®B) . A {€) L9 . (l_l)([)) " | 1

dneyla b 47‘560 a 471:60, R a dne; R

.. 300 gm of water at 25 °C is added to 100 gm of ice at 0 °C. The ﬁnal temperature of the

mlxture IS

'f'(A;); 125°c  ®) 0°C. S 25°C (D) 50 °oC

0 cﬁw 10() om TAHE 25 °C SO 300 ngW?HIﬁE{C"HW@NWW '
(A) 125°C T (B) 0°C. . (C) 25°C - (D) 50°C

RS et s NS S SIS BRSBTS 4 T b RV AR 14 7 o 5 8 40 14 g4 15 1 28 Sk S 2o e e 4o 1 44 3 et s SOl Lot 2 e S Ao
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- 10. Two pomt charges +q, and +q, are placed a finite d1stance d apart. It is desired to. puta.
third charge q; in between these two charges S0 that Q3 is in equxhbrlum ‘This is ’
(A) possible only if q, is negative. (B) ' possible only if qyis p031t1ve
R (&) posmb]e 1rrespect1ve of the sign of 9s. (D) not possﬂ)le at all: - A
'Efﬁ‘ﬁfﬁwrmmlemﬂwmﬂ@dwm@mw%t;@narw%wmqﬁ?ﬁw
= Wrmmeeﬁwamcﬂqﬂmmmmﬁm o5 . A.

() gy AT T -
- © qS-G'ﬂmﬁﬂ?Wﬁ?{ﬂl :

Le

>

A
of

' _ Consuder two lnﬁmtely long wires para]lel to Z-ax1s carrymg same current Iin the oo
' posmve Z direction. One wire passes through the pomt L at coordinates (—1 +1) and the
_rother wire passes through the point M at- coorchnates (- 1 -—1) The resultant magnetlc |

- fiéld at. the orlgm O will be

Mol v Hol 2 T oy P-LOI [‘) I—LOI
"_-(A) 24/2n £ : '.(B)' 2nj : (C) 2«/—1\: ' ( ) _7r_
= zww@ﬁnmwwwﬁmwzwuﬁmmml
L e, +1) g L s ey fee @ et o (-1, ~1)WMﬁW‘ﬂﬂTﬁCﬂ
- mmnﬁwowe&@wwm Wmm SRR K
(A) ® el O 3 f - O 4-1.6"

2[ Sk

' 12, Three mﬁmte plane sheets carrymg umform charge densmes —0,. 20, 40' are. placed
‘_=-parallel to XZ plane at'Y =a, 3a, 4a respectively: The electrlc field-at the pomt (0 2a 0) is

564 - To« . Y B

(A) — B) - ©) - D,
L A 2801 (B) 2% © 280J | ( ). _280 |
SR "ifﬁﬂiﬁ@ﬁ’fﬁ@f‘wwﬂmmw-o 25@40&3\%—41‘6‘%)(2%
: % ‘~"ft'wmm—mﬂwsua3ae4ateea1§ewneeﬁawm 2a0)ﬁwtc€'
- ofSReRE R t
i 50 e To &, Sy s QA P 5c-~. ;
i (A) P By, e e WG ) e o (B B e
() 280 il (B)- % 01‘ S (B B D) 2oy

X N ,.';:‘L..‘..‘.. , .“.n.,..,.w...;w;-,.:_.;__..,._T'.tsﬁ..:.,;‘_,.l._..‘._ ,_ ,,. ...4_,;.. . NPT ...‘ ._. ._._,..s. P T 0.:;
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- For two types of magnetio materials A and B, variation of —(y : susceptibility) vs.

| ufE e v A @ B «ﬂaterca—mml“aawm — (x mzm@r) CERgECICT

PC-2021
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R
inj

temperature T is shown in the figureThen
(A) A isdiamagnetic-and B is paramagnetic.
(B) A is feromagnetic. and B i is diamagnetic.
(C) A 1s paramagnetic and B is feromagnetic.
(D) A is paramagnetic and B is diamagnetic.

B TRl 20 | T .
(A) A fSICPINT @3 B “RIBIES (B) Awﬁmeﬁﬁtﬁw

(C) A RIS @R B DTS (D) AWW&@BW

Vo
_ o
0 T2 o
* The rms value of potenual dxfferencevshown in the figure is - _ |
: v - i P ; OV : Lo . vV,

A) 2 B - c) 2 Dy %
 _(>2 B © f _()’\5
'%@ﬁﬁﬁf-—@wmamwﬁmw@mmwmsmm |
A N B) v, © (D)
(.) : _<) i .(_)._ﬁ . ()ﬁ

A thin charged rod is bent into the shape of a small circle of radius R the charge per umt_

“length of the rod being A. The circle is rotated about its axis with a time period T and it is

found that the magnetic field at a distance ‘d’ away (d>>R) from the center and on the

: R
axis, varies as T The va]ues of m and n respectlvely are

Ay - m=2,n=2 (B)m2n3 (C)m3n2 (D)m3n3
--_,aﬁwﬁ*memwaﬁwmﬂﬁ%wmma%awtﬂ*ffwcw
-wWWM:WWWWWTWﬁWWWWW TG A&

m

-_wwmd-r(d»mtﬁwmw oy | TP @96 mmmna?cﬂ
__(A) m=2,n=2 (B) 11_1_1:#"2,11":.‘3‘ (C) m= 3n 2 (D) m= 3n 3 :

— _8
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L

UV Vo sinwt _ .
Consrder a pure mductlve A, C crrcult as shown 1n the ﬁgure If the -average power
consumed is P, then B .

',_,_(A) P>0 (B) P<0 (©) . P= o PEREON 1)) Plsmﬁmte
_WWWWWAC WWWI%WPW i
Ay P>0 ®) P<0 © P=0 (D) Pmmvﬁm

The cross-section of a réﬂécﬁn'g surface is represented by the equation x> +y2=R%as
shown in the figure: A ray travelling in the positive x direction is directed toward positive

y direction after refléction from the surface at point M The coordinate of the point M on
_ the reﬂectmg surface is _ L

e (I f) ® (E‘EJ © (%%J ieh (f )

aﬁmwwﬁmﬁmxuy?—wlwwxwwaﬁ,

‘_.WWWMWW%@WWyWW@%ﬁ%@wI
.wmﬁwmm :

gy oY @ o (-3 3 (.\-F 3

eafid

Red Yellew Orange-

A carbon res1stor with. colour code is. shown in the ﬁgure There rs no fourth band in the
resistor. The value of the’ re51stance is : :

L(A) 24MQ+20% (B) 14kQ+5% .  (C) 24kQ+20% (D) 34 kQ +10% -

W%mea@sﬁe%%@mwm@|mww éa@saﬁmﬁ‘r.
AeEBaEe T

(A) 24 MQ + 20% ."‘_'(B) 14 kQ + 5% | 3 ’(C)"' 24 k"Q jr_.20.% (D) 34 kQ + IO% '
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In Young’s double slit experiment, light of wavelength A passes thro‘ugh-the ‘double—’slit,” :'

~and forms interference fringes on a screen 1.2 m away. If the difference. betweer"l 31 order

maximum and 3“’ order minimum is 0. 18 cm and the slits are 0. 02 cm apart, then A is

‘(A) 1200 nm S ®) 450nm_ . (©) 600nrn . ~(D) 300_11m

Fe- eaﬁ—mm%aﬂ%mxwmw F‘a‘atwummm arﬁﬁsmw

Nﬁm:ﬂﬁ%@awwwoozcmmm\e@nw%eﬁnw

ﬂﬁawww 0. 18cmmmmamr«~f

(A 1200nm ('B) 450 nm () 600 nm (D) 300 nm

A 125 ev electron beam is used to bombard gaseous hydrogen at ground state The

B energy leve] upto Wthh the hydrogen atoms would be ex01ted is

w2 ®my. o4

125 evﬁ%ﬁﬁ@wmwﬁmwwmmﬁmwl

21,

mevﬁmmm@@ﬁ@m SR

S emEE T gy

A spher1cal convex- surface - of power 5 dloptre separates object -and 1mage space of

| refractlve 1nd1ces 1.0 and %respectwely The radrus of curvature of the surface is

(A) 20 ‘cm (B) tem (C) 4 cm (D) 5‘cm
“';3'5 dloptre W‘ﬂ@m“"fﬂ e mﬁﬁ W AT ‘Wl@tﬂ 1 0 \9 E : G —‘@WW 3 |
'--"e%ﬁequwmnwmﬁnwwmém

(A) 20em . (B) S © dem D) 5cm
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For the glven -'logtc 01rcu1t the output Y for 1nputs (A

W w . ®E -<_¢>.-'

PC-2021

‘ _What is the value of current through the d1ode in the circuit gtven 2. P
NN 0 mA B 1 mA (C) 19mA (D) 9 mA.
o zrrrf*frs‘ aﬁtw W L ﬁctr - '

@A) _OmA. ® lmA_ (C) 19mA D) 9mA

;0 B*l)and(A =0, B 0) ,

respectlvely are

"(A) 6o (B) S R © 1,0 Q) '17'1

T TS %ﬂﬁ (A= -0, B—l) 9 (A'f_ffo B- 0) @@ WWT@Y“‘

@ "'Qs.‘.)" (.B) Gl O oy g

Let I, v, E be the radlus of orbzt speed of electron and total energy. of electron,

'.'::-respectlvely 1n a H atom. Which:of the following: quantltles accordmg to- Bohr theory, is ©

proportlonal to the quantum number n ?

(A) VI ‘ (B) N (C) _: . D 'i

S
1

_‘Wmﬁ?ﬁ?@r v, Eﬂwwwwa i‘cmtimtaﬁ aa*&mm -

t?mrﬁm vfam n 9q wcsr -

o

< |




| EduClears Ai

NEET - JEE Prep Coach

PC-2021

3m |

25, B[]

Three blocks are 'pu'shed-'with a ;fo'ree F across a fi‘ictio,hless table as shown in figure. Let
N, be the contact force between the left two blocks and N, be the contact force between

the right two blocks. Then ‘ - S
_'(A) F>N>N, (B) F>N >Ny (©) F>N/=N, (D) F= N, =N,

‘-wﬁa aﬁﬁﬁmeﬂwmmf‘wﬁwﬁmemawwwﬁ .
amﬁmmfﬁaawwft@ﬁvsmts o@ﬁﬁtﬁiﬁmmmwmﬁwam\lz T

e . _ S _
=] Tm=]
T T T ‘
" A block of mass m slides with speed vona frlct1on1ess table towards another statlonary ‘
~ block of mass m. A massless spring with spring constant kis attached to the second block

as shown in ﬁgure The maximum. d1stanoe the sprmg gets compressed through is

m [m ko |k

| (A.) T _(B). V2’ ©) mV | (D) 2 -‘V

e_.uﬂﬁﬂﬁqtﬁﬁtﬁ?@%mWﬂﬁﬁvﬁtﬁ@ﬂﬁﬁm@mfiﬂmm'

Wt@ﬁﬁﬁﬁ?ﬂtﬂkﬁa\wﬁﬁ@ﬂﬁﬁﬁ eﬁmw@@aﬁf@)nf%ﬁa
WC?ITFE"ﬁﬂTCTQ'@ e

(A)" i O '.2k‘v | © \/;V o PV oY

26-« | '

27 F-rom*dimehsi‘orlai analysis, the -Rydberg- constant can ‘be expressed in terms of electric

charge (e) mass (m) and Planck constant (h) as [cons1der 3 Sl -1 tit'iit] :
. _ T &
12 = met pag U 2
@ e (B) - (C) L o
w%wﬁ ﬁwﬁwmwm (e), % (m) © amssm(h) mm |
wwwwﬁmm( ne-_mwarca:ms)
. hK? : ‘ " m2et me?
@ — -(B)_ i“ﬂ-i-— ©) “Lf (D)

A | R B 12
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L (©

30.

38 _,hangmg vertlcaliy from the celllng, is oscill
respectwely The value of max1rnum tensmn T

w2 @ el (C),_,_.:_,;..

| aiﬁW@‘Wﬁ?Wlmmemwm "armm
_ : :(A) '-3mg (B) mg (C)
, .'-__..‘295

A simple pendulum consisting. of a small ball of mass/m attached to a massless string
_with an amplltude such_ that

'T and T are the niaxmm

2 ™3 mg

2

3mg

In case of prOJectlle motion, which one of the followmg ﬁgures represent var1at1on of
_ honzontal component of velomty (u) w1th tnne t 2 (assume that air res1stance is

_»neghglble) .
AR TR, ’ﬂ%@tﬂﬁwﬁ?ﬁ%ﬁm (u)vmm(t) wmwmwﬁai%’emerﬁm |

Wﬁfﬁm R

: (D)

0 20 35_"“’“n

R The acceleration \&] “distance graph for a pamcle moving “with 1n1_t1;11 veloc1ty 5 m/s is
'shown in the figure. The ve1001ty of the partlcle atx=35m w1ll be i ;-
(A) 20.62m/s ‘B) 20m/s ©) 25mls D) 50 s

maﬁﬁ%ﬁaaqu-wmmmmwxwﬁaarmmsmlim
x =35 m, O¥ TR et T 5o

(&) _2062mis  (B) 20 m/s 2 (C) 25 m/s .. (D) S0mfs

T3 ; “PT.O.
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Category -1 (Q 31 to 35)

Carry 2 marks each and only one optmn is correct In caSe of mcorrect answer or any

31.
- unxform grav1tat10nal fi eld Assumlng the gas temperature to be T the he1ght at wh1ch the

- 32,
' -bubble of radius c If the extemal pressure is P, then surface tension of the bubbles is -

| : Wlwﬁaﬁwmpw mwjﬁmm

. combination of more than one answer, % mark will be deducted:
tﬂ?ﬁmﬂﬁ? | Wﬁ'ﬂ‘Wﬁ(ﬁ2 TR AR W@wﬁmwmm amﬁww
, o TREE Y mmm | -

An 1deal gas of molar mass M is contained in'a very tall vemcal cyhndncal column 1n the

centre of gravity of the gas is Iocated is (R: unwersal gas constant)

(m‘1;s Bl L © RTg

j-,awwwﬁm‘mqaw WﬂeﬁﬂtﬂMWﬁﬁﬁWﬂﬂ@WfWW "
wnmmﬂﬂm"rmﬁm W&fwmmm—mwwmm

wﬁﬁwwm

‘(A)-BI , '..(.B). —_ -(C_)ngR D) R"Tg

Mg

Under 1sothermal condltlons two soap bubbles of radii a and b coalesce to form a smgle ,

g P(c—a’+b) Nc4a—ﬁ)i
&y L& D) P(c—a’-b’)
' _( ) 4(a* +b* ~c?) ®) 4a® +b*—=c?)
_ 2, .2 12y . 5. % :
© Prai-b) @ RE+b-c)

: 4(a3+b3—~c3) 4(a +b2 c)

a @ bwwqﬁwwwexﬁsﬂmemﬁw@mcwmm uﬂ?ﬁf‘ﬁwhﬁ_ :

Pt By

P(c —a +b3_)-
b - 4@’ +b*—c?) ® 4’ +b2  ° )
| .(C) PP+ at-bY) tD) Mﬂ

4@ +b - Y 4(a® +b*—c?)
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33. For a plane electromagnettc wave the electrlc ﬁeld is’ glven by |

- (C).. B=27x.10° sm(O 5 x_ 03 x + L. 5 X 10“t) I, eoeay vt wiia
(D) B= 3 10—7 sm(O 5 x 103x+ 1.5 x lO“t) kT

34, Two metal wires of 1dentlca1 dlmensmns are: connected m serles If c] and Oy are the

s electrxcal conduct1v1t1es of the metal w1res respectlvely, the effecttve conductnnty of the :
E combmatlon s .o ‘ : o

i (A) o, + 02 (B i S (.C)..,..\ Eﬂ; et -‘(.D:) ”_9_1._*”_22_

B : 01+ 0y - oj+0; . 20',0'2 .
: aﬁwrcaan‘ff Wwﬁwwwmlﬂﬁiﬁww@ ﬂﬁﬁﬁm ,

09 G5 EE, W@Lﬂ?ﬁﬁww vfﬁaﬁ@i’em g -

0'] +G'2

(A) 0,0, . (B): L (c>_-—— DY g

(;'14-.0-2 2 R --‘:\c_]:_};lo-i.jz-”— DR AR . 20.102 S SR

35, A uniform rod of. length'L pivoted at one end P is freely rotated in a horizontal plane with

an angular velocxty o about a vertlcal ax1s passmg through P. If the temperature of the

system is mcreased by AT angular veloc1ty becomes E If coefﬁc1ent of lmear expansmn ‘

- of the rod is o (oc <<1) then AT willbe

o ' D
.(A) G A .;(B_)_ ag () _‘ ( ) s

o l-.PW“QWWWWWWWIW@WATWWW'_

tﬁﬁﬁﬂ‘mﬁ‘q"ﬂﬁﬂ 3 mﬁwm mcf enrea(a <<I)'~'RTWAT azmﬁr
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Category —IIL(Q 36 to. 40)

Carry 2 marks each and one, or more option(s) is/are correct. If all correct answers are not -

marked and also no incorrect answer is marked then score = 2 x number of correct

answers marked + actual number of correct-answers. If any wrong optionis- marked or if
any combination mcludmg a wrong option is marked, the answer will be considered wrong,

but there is no negative marking for the same and zero mark will be awarded.

a#atwt%ﬁwwﬁmmaﬁwfﬁﬁmﬁmzm%mﬁmwmmmm
3% Tas 4 I A AF SEE MR 2 x @ 6 AT o7 (e (AR OF M+ SOTAT
=5 T T o N | % ICH ge1 Tus (e H T 1 41 Ture Wy s g ArE

36.

Ne)

37.

- D

| (C)  x=2m e eifbw @ 7 |

R G R EACT mmﬂmlﬁﬁmmmmmm wde BF7 wFE AT |

The potential energy of a part1cie of mass 0.02 kg moving along x-axis is given by

~ V =Ax (x — 4)] where x is in metres and Aidsa constant Which of the following is/are

correct statement(s) ? ,
The particle is acted upon by a constant force.

(&)
(B) .. Theparticle executes s1mp]e harmonic motion.
C) The speed of the part1c1e ismaximum at x =2 m.
- The period of oscillation of the part1cle is gsec

XWWWOO2kgW¢]ﬁ$‘WWV Ax (- 4)J WA@%-

- §3T 93 x TR @3S el | R T S/ Sfemefa ey ¢ -

(B) W%wmmf—ﬂ”ﬂﬂms

(A) B SR AT A T G _
(D) ﬁfqﬁﬂtﬁlﬁmwgsec -

a ! b- L.¢
. : J X . >(| h
' R | |
*——» ll)( X Xl

Vit R
: |>< X X
1 ) I

| L
<>

A particle of mass m and charge g moving with veloc1ty v enters reg10n~b from region-a
along the normal to the boundary as shown is the figure. Reglon b has a uniform

magnetic field B perpendwular to the plane of the paper Also reg10n-b has length L.

'Choose the correct statements

(A)" The ‘péftiéle‘-enters régioh-'d‘-‘only ifv> atB
_ S m
(B) The particle entérs region-c only if v < 4B *
Ry . m
(C) Path of the particle is a circle in region-b
Time spent in region-b is indepeh'den_t of velocity v

16
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38,

) mrﬁi‘ o T mwnﬁ >.qL SER

By afcnfﬁ‘ c-waetazjta*rwtrﬁ < 2R

_(c) b-@ﬂeﬁ@ﬁﬁﬁﬁeﬁ%g@mﬂm S R RS _
(D) b-ﬁrasm awnfﬁa wwa ?ITﬁIG T ﬂﬁ?rfr V-G %91? ﬁ? ?ﬁt?r i Fh w BT

towards a small closed curcular ‘conducting loop:of, radlus !
N (see figure). Assume x > a and the c01l has’ a resmtance R. Then whlch of the followmg .
' statement(s) 1s/are true? - RS ) S

(A) .Magnctm.ﬁeld.at the centre O of the circular coil due to_.t}je --B'ar_ mag'rjlet.-isaﬁg A

- (B) Induced EMF is pr.oportional_.-to i

- (D) The heat produced is prOpOrtlonal o A

PC2021

e braw e, m?equaﬁzﬁmv@maﬂmmﬂ@ﬁmwm

o TERA b ST | - b-ﬁ%ﬂﬁﬁﬂtﬂ?jﬁﬁ‘tﬂamﬂwaﬁwm
*BWW&b-WWWLWW%W@%/m%W? |

B
m.

qLB
m i s a

A small-bar magnet of dlpole moment M is moving . ‘Wlth speed-;.;v along x dlrectlon

‘a? with-its centre. O atx = 0

i

x3

x4

(C) The m-agneti'c moment y due to induced current in the coil is p'rlcékplgr\t_‘ipngl_ to a*

R

':MWWﬂﬁaﬁwmxwwwaa’W«aﬁw

(B) @ﬁ? Gf%m?ﬁfaﬂ—-m mﬁm I

@) %vm Gm*r%? — -usm Wﬁﬁn‘“w .

chﬂaﬁwﬁalqcﬂamo x%Oﬁ"'TC@WIWWx»aQ'ﬂ\?iC"R

TR W%WW/%@%W? __
S (A) W PRCEA wch%m@wﬂ

17 [ 1
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(D) ‘WﬂﬁﬁFﬂWWWWW v,

PC-2021 -

Electrlc ﬁeld component of an EM rad1atlon vanes w1th time as E = “a(coswgt + smoat

o cosmot), where “a’ is a constant ‘and o =1015 sec™limy = 5% 10’5 secl; This radiation

falls on a metal whose' stopping potentlal 1is- --2 ev. Then whlch of the followmg
Statement (s) is/are true ? (h=6.62x 10347-8S) * =

(A) For light of frequency o, photoelectrxc effect is not: possible

(B) Stopping potential vs. frequency graph will bea stra1ght line

(C) The work functlon of the metal is -2 ev: el o

(D) The maximum kmetlc energy of the photo electrons is 1, 95 ev.

't‘-'l?ﬁfa W@@\Eﬂaﬂ ﬁﬁ@t‘ﬁ Y‘Jﬁ"ﬁm E = a(coswot + sinot coscoot) W”f ’fﬁ'ﬁﬁﬂf WI [

A ‘2’ 9T E9F, 0 = =1015 sec™! 8 o, =5% 1015 sec“lﬂ?ﬁﬁﬁ‘fﬁﬁ&evﬁma
ﬁwwmwwemw%GWIwﬁmW@ﬁs/mﬁfm? |

g T (e 662x10-34J—S)
(A) wVWWWWWWQWWﬂWI : '
(B) ﬁwﬁrﬁwewmmﬂfmmﬁﬂww

(C) 4EA L TFET 2 ev |

(D) "@vrﬁ m ncérss sn%*tﬁﬁ 1.95 ev B

P
A
gpo' ,C

¥ 3

Po [-B—em A

>V
Vo 2Vo 7
Consider the P - V dlagram for 1.mole of an ideal monatomlc gas shown in. the ﬁgure
Which of the following statements is/are true ? ' . S

(A) The change in internal energy for the whole process is'zero.

- (B) Heatisrejected during the process . -

(&) | Change-in 'in'ternal energy for prb'cese A—> B'is‘;'%P V 3 T R

(D) Work done by the gas during the entire process is 2P, V

'earmeaasf&W«naerWP vw&amm%é#mm%/@@*@%
ST 7
(A) wzxammwm'lﬁﬁwﬁz@wa..

(B) j-e{ﬁmﬁcwwm%af@fwm| |
(€) A—»BWWW—-—PV

18
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41.

] respectlvely Ratlo (ll((

the reactlons is

PC-2021

s, CHEMISTRY
| Category-l (Q 41 to. 70)

, Category-l Carry 1 mark each and only one ‘option is correct In_case of mcorrect answer

or any combination of more than one answer, % mark ill be deducted

WWW‘WWWIWWIWWWW _‘msmstﬁar%m

“Under ' the' 'same ' reactlon condltlons, 1n1t1a1 concentratlon of 1386 mol dm “of a '
substance becomes half in 40 s and 20 s through, first- order and zero-order kmetlcs

Jof the rate constants for ﬁrst order (k ) and zero order (ko) of '

C O (A) 0.5 mol ! dm? . (B) 0.5 mol dnrs © 10m01 ™ (D) 20mol- ‘dm3

s

,aﬁ%‘vmcw aﬁwﬂam‘s—«m 1.386 mol dmﬂw vrﬁm—w aammr
| ‘ﬁffawnmomaom-mﬁﬁmzosmﬂrcmaem-m

.-(kw)::tﬂ"ﬁ\ TU L

(ko)ﬁﬁ*ﬂfiﬁammﬁww [k J & |
(@A) osmorl dm? (B) OSmol dm—3 (C) IOmol dm—s (D) 20m01 1dm3%_‘ f

thch one of the followmg solutlons will have hlghest conduct1v1ty ‘?

 (A) 0.1MCH;COOH - (®) 0IMNaCI |

- (© 01MKNO, (D). OIMHCI

. -ﬁgﬁﬁt@m%%sﬂmmﬂfﬁawaﬁwaﬁaﬁ—rwﬁﬁ?

© (A) 0.1MCH,COOH | (B) - 0.1:MNaC/
) OIMKNO ' L .(D) OIMHCI

When 20 g of ‘naphthoic acid (C”H O ) is dlssolved m 50 g of benzene, a freezmg pomt o
depression of 2K i is observed The vant Hoff factor (1) is : Kf-— 172K kg mol“l]

f'j.;;(A) 05 (B) i A il D) 30

20 gsn"rcenﬁsfwﬁe(c”}lsoz), 50 gmfamﬁ—w%ﬂmwwmzm

| ""—rrﬂt‘»wwﬁa(l) *-%TTTH'Q'ET [Kf— 1.72 K kg mol!]

44,

(A) .05 (B) LAY 200y D) 30 _
The equlhbnum constant for the reactlon N, (g) + O (g) = 2N0(g) is'4 X 10*fl at 2000 K.~

“in presence of a catalyst the equlhbrlum is attained 10" tlmes faster.” Therefore the

equ111br1um constant m presence of the catalyst at . OOO Kis -
(A) 4x1074 “(B) 4x 10—3 - (C) 4x 10ﬂ (D) . 5 % 104

» @+ 0, ()= 2NO(g), 2000 K S ﬁﬁmﬁa A W boE 4x104 |

-_gwr?mw%%cwﬁm%m eqwﬂm@weﬂ%ﬁem 2000K_T9NTC"IN_
| S SRS ST A W R

A AR By Al
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45.

46.

4.

TR EE b, glgionds
(A) MX>MX2>M3X i (B) M3X>MX2>MX o
© MX,>MX>MX . (D) MX>MX>MX, g
The reduction potential -of hydroen half-cell will be negatlve if : -
A p(Hz) =1 atm and [H']=1.0 M (B) p(Hz) =1 atm' and [H*] 2 oM
(%) p(H) 2atmand[H+]“10M 3 (D) p(Hz) 2atmand[H+] 20M',
TRTEIETA SH-THCER e e dere mnﬁ“
(A) p(Hz) =latmand [H]=1.0M (B) p(Hz) = 1 atm and [I—I+] 2 0 M o
©) p(Hz) 2 atm and [H*] =1.0M " (D) p(Hz) . atm and [H*] 2 0 M e
" Indicate the products (X) ‘and (Y) in ‘the followmg reaetlons AR ‘
ﬁrcsﬁﬁmwﬁt@ (X) €2 (Y) o Fa: .
- Na,S+nS(n= 1 —8) = (X)
aZSO3+S =S
W
. (A) NagS)0y: - NaySy.
~(B) NaSq) Naj5,05
(©) NaS,  NaS,04
: (D) ‘Na,S; : .NaQS O4 '

48.

@A) 3Tx 1073y (B) 32%

PC-2021

Solublhty products (K ) of the salts of types MX MX2 and M3X at temperature T are

4.0x1078,3.2x 10 and 27 >< 10-15 respectwely Solub111t1es (m mol drn‘?’) of the.salts
at temperature T are in the order el ”

(A) MX>MX;>MX (B) M3X>MX2>MX

© ML e MXeME .~ oo (D). MX>MX>MX,

T e, A TR MX, MX, @R MX mw«awmﬁw'
4.0%1078,32x 107 14@3\27“0-15 |Terﬁmam@rf®ﬂﬁmmmwmoldm—3) _

2.5 m1 0.4 (M) Weak monoac1d10 base (k =1 x 10'*12 at 25 °C) is tltrated w1th —(M)

HCI in water at 25 °C The concentratlon of H+ at equlvalenee pomt 1s (Kw = 1 X 10‘14 at

25 °C) RN
(A) 37x10-13(M) oL @) 32x10—7(M)
(© 32xw?toy s 0 D)y 2T %1072 (M)

- 25 °C Twoly, ﬁﬂmzs ml. 0.4 (M) m%ﬁwmfﬁaaswwbﬂ x 10—12;'

‘ 25°CWW)~—(M)HCI*WTWWWWW|mcrﬁWHﬂﬂwWw

T

(K =1x 10—14 25 °c @vwm)

(C) 32><10"2(M) o (D) 27><10“"2(M)

st b s St ko SAB Aot LR TR ST AP A e . E *...u { a0, A e i s 1 A Seanme ], A 6 e ey, e

A i 3

- 20

et YL T S st b e it AR st iyt i ;\-,- rit it TR G TR - : N
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i k 49 Extractmn of a. metal (M) from its. sulﬁde ore (MZS) mvolves the foIlowmg chemlcal':-':
|~ reactions: - : s : :
o s+302-29§t—>2M20+2so T

b

| - M,s+2M0 —Peat 6y g0, 4 & ‘

- “The thetal (M) may be . : 5o T -

; | (A) Zn ' (B) Cu S (©) Fe o (D) Ca
o @'F{ (M) m wnamie ; wmf-zm (M2S) ™ ;. oo fer

500

. uresidue. (Z) of basic nature is left. Identlfy X, (Y) and«(Z _
L wmﬁmeaczwwfﬁaﬁw frﬁ‘mm(x '

M +3o2 —*E%t-> 2M20+2SO T

M,S +2M,0.. _,,h_e_at > 6M +50, 1
- (M)Wfﬁ‘wm R T - Lo
@z  ® Cu () Reattssoioh it @y iCa

The whlte prec:1p1tate (Y) obtamed on passing colourl_ s 'and odourless gas (X) through .

an ammoniacal solution of NaCl;’ loses about:37%of iits we _ght on heating and a'white
from followmg sets.  iay o
T X A Wﬂ.t'ﬂ"t‘ (Y) e
N T, TIHF 6 I O 9o 2 37% R T fmwuﬂtwibwmﬁ '

(Z) WJWW%W(X), (Y) a2 (Z)WWI

X = M2y
S @A) N (NH),CO; NH4C-I o
" (B) -0,  NaNH;CO;:+ NaHCO,

- (C) . CO, TNH4-HCO"‘-=3' (NH,),CO,

D) €O,  NaHCO, -  Na,COy

L Sl

"-_:(A) 16><10‘9M B) 16><10‘3M (C) 4x10‘5M_
rstecia BaSO,- lﬂ'sT g6 FFoe m "TW 4 x. 10—5
" Na,SO, ¥3C1 BaSO,- 07 WISl ¥4 ¢ PN B R R |
i S (A). 16x% 10““9M (B) 1.6 % 10‘3M (C) 4x 10—6M _- (D) 4x 10"4M _
A solutnon is made By a concentrated solutlon of Co(NO3)2 w1th a concentrated solutlon _
“of NaNO2 in 50% acetlc ac1d A solutmn of a salt conta1, lﬁg metal M 1s added to the

52

A saturated solutlon of BaSO -at 25 °C'is 4 X 10‘5 M The solublllty of BaSO in 0 1 M | '

NaQSO -at this temperature wﬂl be
(D) 4 X 104 M
'e‘s Wrmrﬂm 0 1 M_ M.

| - mixture, when a yeIlow pre01p1tate is. formed Metal M’ is:

(A) Magnesium’ ~ (B) Sodium . (C) Potassiumi (D) Zt_xtc 'j. i

. Co(NOy), -4 1% I AT 50% ST s NaN @ wfbms e =
| 'ma tﬂrgmmr ﬂﬁWWﬁ@?ﬁWWNﬁW'W@?Ffﬁ‘wwﬂ.w*’l’ft‘\?l
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53

"’Indlcate the number ‘of unpa:red eleetrons in K3 [Fe(CN)é] and K4[Fe(CN)6]

'PC:20'21

i 'K3[Fe(CN)6] @3 K [Fe(CN)] aﬁﬁrﬁwwﬂw\wmm i s

i

55,

56....

T mo, . ®C.  © HON (@) OjandHON -

'f‘;'ammwmﬁ(delocahsed)'mWW? S
(A) o3 e (B) @ (C) HCN © (D) O3 9RHCN
;._TheH O+ ion has the foIlowmg shape G v -. | |
(A) Tetrahedral Crmas s - --.(B) Pyram1da1

(©) Trlangular planar S ',.(D) B i shaped
mo‘rmmmﬁm*r .

) veEERm . (B) f‘mﬁf@n

(© vms%afﬁmsmm DY Tﬂﬁﬁ_{

57,

N YO TE

[GIRRN
(B) 5
(C) 6
®) 0

X [Fe(CN)ﬁ] 4[Fe(CN)6]

‘:?Wh1ch of the followxng cornp;y nds have magnetlc mornent 1dent1cal w1th [Cr(H 0)6]3+ ?
*) [CU(HQO)6]2+ (B) [MH(H20)6]3+ (C) - [Fe(H, 0)6]3+ (D) [1\/11711(142(3)5]"Pr

ﬁaﬁﬁ’e T Cltsfba e [Cr(H20)6]3+ 2 S T 2

W [QEOP B MEO0P (©F [Fe(H20>613+ o) M0

.Wh1ch structure has delocahsed - electrons ?

: VFor the reaction “N(a, p)”O 1.16 MeV (Mass equlvalent =0, 00124 amu) of energy is
¥ ‘absorbed Mass on:the: reactant side 1s 18. 00567 amu and proton mass. = 1 00782 amu. ©

The atomic mass of ‘70 will be

(A) 17.0044amu  (B) -16.9991 amu (C) 170114amu (D) 169966amu.

‘ Tl =0, 00124amu)*11%=c*nﬁtSW| o
| WWWWlS@OS&muW@W—z-l00782amu:ca17oum,
'_?(A) 170044amu (B) 169991amu © 170114amu; (D) 169966amu._

58.

S ﬁ@mml 16. MeV(

'A solutxon of NaNO3, when treated w1th a mlxture of Zn dust and A ylelds ammonia. |

“A’canbe Tl TR Pt T
: (A) causticsoda -~ . o (B) dllute sulphurxc a01d
;“_:concentrated sulphurlc a01d ' (D) sodlum carbonate 5
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59. Cyclo [18]carbon is an allotrope of carbon w1th molecular formula C18 It is a ring of 18

carbon atoms, connected by smgle and triple. bonds The totaI number of tnple bonds :
present in this cyclocarbon are

Wy e . oo |
Lol _.CISWRWWW[IS]WWWQWEWF18%?“'{71’6!3
‘ wmﬁwcweﬁwwqwnﬁwiewmmmwm it

Wm0 ©r 7 o

i
1 . 60. : g-mtro N N dlmethylanlhne cannot be represented by the resonatmg structures

e P ATH - N, N wi‘ﬁﬂﬁmﬂﬁ%ﬂ Wﬁ' W\Wﬂ ﬂéﬂ ‘amt ki W mr = mf%t LTl

e '(A)-*'IandII--v o (B) IIandIV _ (C) IandIII __ (D) IIIandIV

‘ "61. The exact order of boiling pomts of the compounds n"' entane""lsopentane buta.none and

' 1-butanolis : - B

. ) (A) - pentane < 1sopentane <. butanone <. 1 butanol

U 'my isopentane < n-pentane < butanone < l-butanol
o (C) -butanone < p-pentane < 1sopentane < 1-butanol -

D). 1-butanol < butanone < fn-pentane < 1sopentane

. nTe, SR, ﬁemmmelﬁesmammea BAICRR D '
(&) IS < SO < RO < RS
LB Wimmﬂrﬁw<n—tﬁrh<ﬁ%ﬁmm<1 ﬁ@ﬁ‘m
. (C) REBIER < n-TATB < SRS < -G N

- _ﬂ(D) lﬁ'@‘ﬁmﬂ<ﬁ@5‘mﬂ:<n-ﬁt‘3‘t<mﬂt‘ﬁﬂ; |

62. The maximum number.of atoms:that can be in ne- plane. in, ‘the - molecule
- p- n1trobenzon1tr11e are = : e : |

(A) 6

mm@mﬁmﬁ .43
s

(_D_)____q..r Sl

PTO
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I _and_;

CH{ o N« § H |
The relat10nsh1p between the palr of compounds shown above are respectwelyr
' (A) Homomer (1dent1oal) enan‘uomer and coqstltuuonal isomer
» (B) Enant1omer, enarmomer and d1astereomer o
' (C) Homomer- (1dent1cal) homomer (1dent1cal) and const1tut1onal isomer
(D) Enantiomer, homomer (identical) and geometrlcal isomer
BolTa ARTS T TSl SR W0 At oo T WEH
(A) TR (W"T) al%ﬁww UE ﬂ‘sﬂw
(B, e TR, el I, SRUSRT
©€) mmm (ma) mmma (vrsravr) o5 mma |
(D) erl%ﬁ?mw mc:ma (mvf) GEN wﬁ%vﬁwxﬂ

64. The exact order of ac1d1ty of the oompounds p—mtrophenol ‘acetic acid, acetylene and
' ethanol iSisc s Bive gl ot e WL o :
(—A) p_-mtrophenol < acet1c amd < acetylene < ethanol. ..\.-; -
(B) acetic acid <p- mtrophenol < acetylene < ethanol .
(C) acetylene < p—mtrophenol < ethanol < acetic acid
(Dj acetylene < ethanol < g—mtrophenol < acetic acid 'L
e thﬁw B @ iwﬁw%ammwmwﬂmm
, TR < ST f...;;mﬁo<wmfﬁ%ﬂ<i‘w
(B) WW<1@W<W<?W1 k
(©) OB < ARG < FURA < SUCToF e o
(D) W<?W<Q-W<WW

e e e s st s e i kot e
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NH2

0 | Me et

""(A) onlyl . (B) only2 (C) b{sthlandz (D) allofthem :
,mﬁmwﬁwmewﬁwwmwﬂmﬁmmwmwﬁm |
(A) T | B Wmﬂmz ©) hl m\ | (D) Wﬁf

[ o e e n TR 'dxjé' L diHC
1 - 66. Benzaldehyde+methanol > A—— > B

ch | 2‘(CH-CO)-; @:
B CH3COON
i - L 1 HCI
tﬁ@mf%:mwﬁemm——m i —>B"

: | - HCl 2. (CH (:0)2

. CH3COONa LT

The compounds A a.nd B above are respect:veiy

| -*@WA&RB@WW

B P sOMe: el L g
WY Ph/\/ cos

® M e pncocs;

PTO
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67. Anelement crystalhzes in a body centred CllblC lattice. The edge length of the unit cell is
200 pm and the density of the element is 5.0 g cm“3 Calculate the number of atoms in

100 gof this element _ : a3
(A) 25x108 " (B)” 25x1024 () 50x1023 (D) 50x1024

aﬁtﬁﬁwwﬁmwmw o I | BT @ECE awwmﬁmmm. :
200 pm 3¢ TR 97g 21 5.0 g cm™ 1100 g @ tﬂcamqw\ﬂnﬁc‘an| G
(A) 2.5x10% ‘, (B) 25x1 10% | (C) 5.0x 108 (D) 5.0% 1024

~ 68. Molecular velocmes of two gases at the same temperature (T) are u1 and u2 Thelr masses

_arem, and 1 m2 respeetwely Whlch of the followmg expressmns is correct at temperature T?

- Im; ma o RS o
(A) "%=—%“ (B) m1uI m2u2
SuT o ouy s ] I
m; m ' :

u - U : ; A
GFZ S (T), 7 WW‘-F ﬁf%@ﬁ u; G u, Gk WW‘E wwm m,
U mZWmemﬁg%ﬁwﬁamefﬁwﬁm | -

L.om m, L .
: -(-A), =% R SN (B) mlul mzuz
up . Uy - A :
_ -~ m; m = x
©) =2 D mu2='-mu2'
'(.) v ()_ 1T Tt
69. For a spontaneous reaet10n at all temperatures which of the followmg is eorrect 75
(A) Both AHand AS are posxtlve : (B) AHis posmve and AS i 1s: negatlve 2
(C) AHis negatlve and AS is positive (D) Both AH and AS are negatlve o
.G S QWW‘?@W@W@W ﬁmﬂmmﬂ%ﬂ%? |
(A AHSASTSIR GG~ (B) AHIYT S ASHIGT -
- (© AH‘%IW@ASW L (D) AHeaszm

70 A given amount'_of -Fe’z.“-“_}l's_ oxidized by x mol of MnO; in acghg;medmm. The number of -
moles of Cr20 %'..re_q_uir'ed to.'oxi'dize the same' aifiount of Fe2" in acidicftriedium"is
A x . (@® 08x (© 20x - @ilZx
e W, B R Fe?* x T MnO wmﬁem i wﬁemm & ﬁﬁ'ﬂT‘T
 Fe2* 7 QIReR &+ (1 TR 4TS Cr, 03 Sfraes G g
(A) x _(B) 0.83x € 20x ¥ - (D) i-"t-'z'x

L&

. . SUNISRER I — v thsns sosari - o g i e e e A i S T e i P

Apgs | 26
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Category—II Q. 71 1o, 75)

i

1

|

|5 Carry 2 marks each and only one option is correct In case: of mcorrect answ

i C .

(e o combmatmn of more than one answer, v mark will be deducted-
i

mmmummﬁmzmmnwmﬁmwmmmm

- 71 . The mole fractlon of a solute in a bmary solut1c-n is 0.1, At 298 K molanty'. -' :'f'thls o
- solution is same as.its molality: Density of this solutlon at’ 298 Kis 2 0 g cm rati
/ Msolvent) IS

so]ute

i of molecular welghts of the solute and the solvent (M

iR (B) % (C) 45

e m W‘Tﬁ?‘- W Gl‘-i"ﬂ@ (Msolutc/ Msolvent)w
M
! 9" '

_7_'(A) 9 AT ®) © 4,51-' 3

s 490 kJ rnol -F and atomlc '
" conversion w1ll be i ;

) 196k - . (B) 1960 W (C) 122 5 kJ ; |
S sas mgmmmwmmwamﬁewmmﬁmmwm-._'_- |

* g i (1omsat1on energy) Tﬂ"l 490 kI mol 1 L‘W\ W‘lﬁ?ﬂ' G?Ki 23 umt Q'lT W uﬂi‘ ?ﬁ’fm .

| 5 '(A) 1. 96 o (B) 1960k (C) 122 5 kJ

(D) 01225 kJ

' < 73 Among the followmg chlorldes the compounds wh1ch w1ll be hydrolysed most easﬂy and _
LR most slowly in aqueous NaOH solution : are respectlvely : |
. 1. Methoxymethyl chlonde A SRR » Benzyl chloride
byl e By * Neopentyl chloride = 4 PropyI chlonde
Lo A dand 3 (B) 2and'3: i _ ‘
TR @wﬁwﬁa T Bﬁ%ﬁm eﬁw NaOH w ‘-‘Fﬁt"ﬁﬁ ‘-WC\BT aa\ va
%ﬁ%cswaﬁcwqmmﬁnw B
L R s S mﬁam

3, ﬁewmaawmﬁe e -4_. tﬁrﬂiﬁwﬂm

(A TEem3 (B) 2«\3\ e (C) 2qw4 (D) 3m\

_:X-‘T""" _'.“"“’""Wf".M"“'""“""T"T T " 27 | it CTRTEITTIITIE PTO

(D) '0"’12251<J R
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The- products X and Y Whlch ‘are” formed 1n the followmg sequence of reactlons are

; f'respectwelyi”_,_ PUTRIL Y

Phenol — X ——: Y
‘ B 2. (CH3CO)20 (1 equlV)

W ﬁfr‘ﬂm @qvm’ﬁts x P Y tt‘mﬁﬁ ﬁ W

o aqHﬁog,f U LzamoA L
Pheno,l, — X iy Y, -
| | 2(CHCO)2O(1Y§T*UT$)" e

. NO .

NHCOCH, . NO

Camom 6 aﬂ% I ma S5 797 oC Bt
i

| t_(A) s

| the de Broghe Wavelength of. hehum gas at— 73 °CisM tlmes the de Broghe wavelength -
of neon at 727 °C The value of M is o ’ - :

_fif%m e Fra mqﬁaww 40 @200 a1 73 °C w@mﬁzﬁw &
ﬁﬂcﬂaﬁxsaﬁ% S B

wn | —

C) — D) —

28
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. _ Category-III (Q 76 to' 80) _
Carry 2 marks each and one or more option(s) 1s/are correct. Ifall correct answers are not
marked and no incorrect answer is marked, then score = 2% number of correct answers
L - marked + actual number of cor’ .ct‘answers If any wrong optlon is marked or if any
. _combination mcludmg a wrong option is marked the answer will be considered ‘wrong, but
o] there is no negative. markmg for the same and zero mark will be awarded. : _
i wmmmmamwwﬁvmﬁmzmmmﬁmwmwmww
- Bawe I A U SR AR 2 x T H ASF SO (RO TR O At -+ WO 4 I Bww
wfhmmﬂmuﬁmwmmmwwmﬁ?mwwﬁuwmwwnﬁ
P o MCETRST R | R TR TR R 1 40 mfrwmmvnm o

!
Lo
15
|

1

1

)

e
4

!

P

‘ 76, Reactton of silver nitrate solutlon with phosphorous a01d produces o
BT ¢V Silver phosphxte S LRIy 2 1S Phosphonc acid ©
: (©) Metalhc silver .~ . o (D) ‘Silver phosphate it
Wwﬁt@wﬁwﬁawwﬁcﬁﬁwwﬁmﬂﬁrm .
o) Peemwemiss. 0 (B) BT SGS

- (© Wﬁm—rﬂ' S (D) PeeRwTEs

T _N2H4 and HZO show 51m11ar1ty in- o .
L@ Desity T ) Redudng i
' i (C) - Oxidising : nature SRR ' (D) Hybrldlsauon of centraI atoms

b NH aa\Ho «aa*-ﬂmﬂmm

5. e wqfﬁ‘ﬁf T ® WWW\WGT

s 78. The product(s) in the followmg sequence of react:ons w;ll be
e 40 lNa/NH(hq) | S

_ethanol,=33°C © |
: Me C C Me > Product (s)

bobr o : 2 dll alkahne KMnO il

I -"ﬁtﬁﬁfﬁ?ﬂm@wﬁwﬁ(@%)

| e Na/NH3(<5"<"«=f) |

e e . BqEE,-33°C
b Me C= c - Me- _ \@Q”fﬂ"l‘ﬂﬁ(\’?ﬁf}@ I
e 2aq’$ﬁtrKMn s

oo Me Me s Me L o Me

H—1——O0H .° ~ H——o0H - . HO——H - HO——%

SR N T O e

. H—1—0H 7 HOmmfe=H . . H——OH - = "HO—F—H -

AT AR SRR T T PTO;
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80.

X @92 chnm trw

@)
®)

(©) Hacm

PC-2021

The comp'oﬁhds‘}{.-andY s;'re‘respchtive_l:y. SR

.‘.:‘;,:_'.l;lMg, ether o 1. 80012
e 2 acetaldehyde e NH3 e
T X —y

B 3 BrZ/NaOH g Brn_;;/NaOH-“,'.“ gt

\F

® me—{()—cos me -chN'Hz

Aqueous solution of HNO3, KOH, CH, COOH and CH COONa of 1dent1cal

- concentratlon are provxded The palr (s) of solutlons which form a buffer upon m1x1ng is’

(are)

-(A)' HNO, and CH ,COOH : (B) .KOH'B.IidCHg,,COONa.' S

(©) HNO3 and CH, COONa - - (D) CH3COOH and CH3COONa

4F AT HNO,, KOH, CH3COOH UEN CH3COONa @ TR E s w Re

@qummmqgﬁqmqwgm@m
(A) HNO,@®CHCOOH (B) KOH ot CH COONa ™

(C) HNO, &% CH,COONa . (D) CH,COOH = CH,COONa
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SubJect PHYSICS & CHEMISTRY

CwmawE e TR 300
' : i - . : ™
S aimmﬁ%WWaWwWQmﬁﬁsﬁmmw@mmmm1
3. Category-L : aﬁwﬂﬁwm@w@mﬁmlmmn—awmﬁwmm

i Son e 4 TR B ACEL
©. . Category-II : mf%@mw%mﬁ%@mﬁmzw%rw%ﬁmwwmm_'-
g S fare 1 wER S0 A
g, Category-III: mamﬁw%mmnmaﬁﬂ%w%mzmmmﬁmw-
-._‘Wmmm\ﬂﬁ?s%wmﬁﬁmmwmzxmﬁfﬁﬂﬁw@mmﬂtm. :
SR AT = Wmﬁ@mﬂm—mmmmﬁmw@mmﬂtmmmﬁﬁ_

Wwaﬁemwmw%?a@mﬂrwﬁfgmmmm _
T N, wdie 77 wF A | L

OMR @ A, B ,C, D%ﬁ—@mmﬁ—aﬁwwmml

- @,

v, ommWﬁremwaﬁﬁamwtﬁWWW'l

o OMR “I e g 2io! O TIe T wisl (e 1 |

v, ommﬁ%maﬁﬁmmm\ﬁmmmwﬁmmmﬁwmm’
A @ A FMO WA |

». OMRW%WWW@WWW%WWﬂRWWﬁﬁwm‘
@ :

50. ﬁﬁﬂmammmmmwﬁwww o 99 46 T, ﬁwﬁam oﬁmwmnm
2 JEE @ O AR $eR i@ Ao Z(A W A | OMR ﬂaﬁ@mmmw
Wmﬂ@maﬁmwmlﬁmﬁﬂaﬁwwmmw\
 Swge e 70 aFHE AR FE o T A A |

‘53.‘_WWWHWWWMWWWW
ﬁmmwmmwmﬁm@mmﬁmﬁwiﬂ%amwmn

O, ﬁﬁwmwmwwwwmmmwm|wmwwﬁww
FAE . .

SO, R T RO S OMR #a S & st At A | :

38, a?aﬁﬁmi\ﬁem\m@—nwmmwmwmﬂﬂtﬁmﬂﬁﬁtﬁhm .
-WWWBWWWWWW@WWWWW |

ma\ﬁmmmﬂraﬁ%emwﬁ@%ml ,
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4011100373
sub,ca MATHE MATICS | |

 (Booklet Number)

Full Marks : 160

R .
W (
:

o0

- answers are- not malked an
_correct answers:mat ed

V_Mark the answers conl
. Write question book]

1L
w Ioo table “Wristwal
'A-exammatlon hal! A

| 131

4 : .!'4'_.‘Th|s paper contams I

-were taken whtl fr

INSTRUCTIONS

_Thlq question- paper . contams all. objective quest10ns dw:ded mto three ategories;. Each |
“question has 10ur answer- ‘options-given. , i L& - :
- Category-1 : Car ry:1 malk cachiand.only one option: is- couect In case. of incorrect answu or.

©any combmatlon m‘ more: thal ofe ‘answer, ¥ mark -will be dcducted ' : '

..-Cateomy-ll Car rv 2 marks each and only oie optiof is couect In uase of mcouect an<;wcr -t

or any- combmatmn ‘of more: ‘than oue answer Y mark will be deducted

wotual number of correct answers. If': any wrong opuon is marked-or

if any combmatlonxmclu_d 12 2 Wro
but there is no negatwe mar for: the same and zero'mark w1ll be-: awa;ded

Questions must be: answel cd on @MR 'sheet: by dar kening the appl ‘opr iate bubble marked A,

BCorD

Use only Black/Blu'_ !.’-bﬁll pomtf pen: to mark the - answer by complete f" llmg up of the
respective bubblcs ' 1

i the space prowded Donot make any’ stray inark on the OMR.
umbeér and-yourroll fumber carefully in the: speclﬁed loc'mons of
the OMR. Also fill appiopriate bubbles :

Wnte you: name (11 ék--letter), name of the exammatlon centle and put yom full swn'lture ‘

' dué'—to"-ihébt‘rééflm kit g._br careicss handhng by the candlddte wrll be sole responsnblhty of
candidate. : _ . )

Candidates are not.4 OWe'

ng optlon is marl-.ed ‘the answer wﬂl be CO|1Sldel ed wnong,' :

)

-Category—lll “Carry2 mark .‘eaoh and one or. more optlon(s) lS/dle COIl‘th If. a]l correct |
also no:incorrect answer is marked, then score = 2 x number of

J
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ﬁcﬁ%mmﬁrﬂm
1. _.,'_‘..-The mean and variance of a bmomlal d13tr1but10n are 4 and 2 respectwely Then the
probability of exactly two successesis Ay o
7 . 21 e i 9
(A - : 21 _ Oy - D) 2 ‘
.( ) 64 | ( ) S128 ( ): 320 i -(--‘) 32
*cﬂﬁiﬁﬁ"ﬁmﬁ %4GN§W2W@?‘@WWW
A) — ' B) SRR ) = : D) —
‘ (.) 64 ( ) .'1'4278; js ( ) 32 3 )_ 32
2. .Let S, = cot“ 2+ cot‘l 8 + cot“' 18 + cot‘i 32 + to n”‘ term Then hm S 1s '
LR STl e o '
i o | n n. o '
Ay — - (B — cy — - D
@ 3 @ ()6‘ o
W?W?I S, = cot“ 2+ co‘[‘l 8+ cot“l 18 + cet‘l 32 +...0S —51 9[’?1‘ W | l?ﬂ?ﬁslﬁ hm ""5
) ) n—»o
(A) — . B) - —- ' =
@ 3 ® g (©), g s   (D.). %
3.' Four persons A, B, C and D throw an unbiased die, turn by turn .in succession till one
~ gets an even number and win the game What is the probabﬂlty that A wins the game: ifA
.begms’7 _ R A R e s _ e e
i L Bregee s @i _,.() . |
A, B, C GDWWQWWWWM%WWWqWﬂW o
W\WWQQ\@TWWT%AW@QEW"‘@WWW?@ -
- i _ - _ g
@A - S (B) A L s D i
TR RN ; o A CIE - 5

M-2021

- MATHEMATICS

cétégofy-l (Q : 1to 50)

' Category-l Carry 1 mark each and only one optlon is correct In case of incorrect

answer or any combmatlon of more than one answer, Y4 mark will be deducted.

.msf%w«mmﬁ?@wﬁmlmﬁlemﬁmwwmm «sn?ﬂﬁar@w_
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_ Let A be the fixed point (0, 4) and B be-a movmg point on x-axis. Let M be the m]dpomt
~of AB and Iet the perpendlcular blsector of AB meets the y-axis at R. The loous of the -

rmdpomt Pof MR is

-' ('A')‘ y"+‘x'21="2' (B) x2+(y—2)2 (C) (y 2)2_'x2—'”(D) X2 +"y2"——~,16"._-

jWWA%aﬁ'i(o 4) g3 B, x-wm“@ﬂaﬁ%%rﬁ'ﬁw{ AB- ﬁﬂﬁﬂ?ﬁ"ﬁ‘ﬂﬁ\ AB- o

AR FR-IARIST y- iy R o 1@ TR ¥F | MR .a"«:rrsmﬁ’q P-9q ?raemw G

(A) y4xr=;2'- ~ (B) X2+(y-—2)2-“ (C) (y 2)2-—x2——(D) x?+ Y“lﬁ'

A moving line mtersects the lmes x+y=0andx - y 0 at the points A, B 1cspecuvely
such that the area of the triangle with vertlces (0, 0) A & Bhasa constant area C. The
locus-of the m1d—po1nt AB is glven by the equation’ : :

@) @HP-C B) @R (© Gy (D) G-yi=C
G5 Aot TAEN x +y =08 x —y = OWWNWAGBWGWWV'

T (0, 0), A@Baawﬁiﬁ—mwwcwummwﬁw

wﬁal?r"itﬂl?:' A R

) @ ty?)?-;_cz ® -yR=C (© _(x-+ yp=c2 D) x-yP=C?

Ifa>0, b > 0 then the maximum area of the palallelogiam whose three vemces are

0o(0, O), A(a cos 6, b sin 9) and B(a ¢o0s 6, ~b sin 0) i is

(&) abwhen®=77 S ® 3ab'w11'ene_§%

E (C) abwhene—_ay 2 :

aﬁmmﬁmfﬁ%@%%@mmom 0), A(acose bsm@)\‘BB(acosG

‘—b sin 6) TAMT 2> 0, b>0|m1@ﬁmrwwww

@y abwe—% ER ey | (B) 3abW6 % -

© abWWo=-7, (D) 2ab
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-‘ '(A) 4\/-3— sq. umts |

x2 +y2— -W%WAGBWW%GWM(—4 O)Wﬁﬁawrm
TMAOB(OW'@ -3 TRAF (I -

. (A) -..4 J3 af e &W :

r:'=(A) d

l:.(d O)ﬁ"EIWy —xﬂfﬁt@%ﬂﬁﬁ@%@ﬁﬂm

(A) “xy=
--wﬁ@@ﬁﬁm%y 2ax~+3ax 12a aa%ﬁ-quwmwmm

- ‘(A-)- | xy=—2

-10.

(A) y X + f

(A) y=x+ «/_

'l (A) ' 'd e

A ray of light along X + \/_ y
“thereflected rayis ¢

M-2021

Two tanﬁeuts to the c1rcle Eod + y2 = 4 at the pomts A and B meet at M(~4 0) The area of :
the quadrllateral MAOB where O'i is the orlgm 1s = ‘

(B) 2\/5 sq umts (C) \/5 59. umts -‘ (D) 3\/5 sq. umls B

.(B) 2B HewE (© ~/§ : ??_ft kﬂw 5 ‘-:(D.)_' : '3-4_/5-;_;;??? Ciad

" From a Pomt (d, 0) three normals are drawn to the parabola y '-= X, then o

1-

(B) sl ~1-

4O d<-2—.. (D) d=

bJ

‘2-_: i (B),__‘d>2. (C) <3 | (D)  .3

The locus of the vertices ¢ Gf the félmily of -péfabolé_s 6y =-2a3x,2*.+153a.2xf “12ais

s e g g
D) xy=
.. -(' ) T

64
105

165 sebo e ST . B
6 G%?, © my=s=.

--(. ) =35

35

64

_105
105

(©) ry: b

@ o "To

64

\/_ gets reﬂected upon rcachmg x-a}us the equatlon ot -

(B) Iy xw«/‘ (C) y= Ix f; (D) Iy x~1 -
X+ x/—y J_Wtﬂ?l@@i(ﬂla@;}! Wﬁl%ﬂsrﬁtﬁﬂlﬁﬁﬂsf%@ aﬁﬂaﬁﬁla‘saqm
(B) «f—y X — «/7 (C) y= J§x B D) Iy x-1

et 40 1 B 1 AP 8 A 4 B, 1 T AR £ A ik 1 5 i s, 142§ 4 e AR Somrt

5. Chen PTO.
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The locus of the center of a va11abIe c1rcle whlch always touches two given c1rcles‘
externally i is :

(A) anellipse (B) a hyperbola- (C) aparabola (D) acircle

'.'_Kfammmtﬂrﬁ“ﬁwamﬁamww&mwm
"(A) B eIgE  (B) aefﬁ‘af%a— (©) ‘ﬂ?ﬁﬁf""l?@@ (D) 9B gE

A line w1th posmve direction cosines passes through the point P@. -1, 2) and makes :

-equal angle with co-ordinate axes. The line meets the plane 2x+y+z= 9.at pomt Q

The length of the hne segment PQ equals

C(A) lunit (B) V2 wit '(C). 3 it (D) 2 unit |

YAINGF fermeest (chrecnon cosines) Rf¥Z Lﬂ?ﬂ% AT P(2, —1 2) ﬁ"‘j’ﬂﬁ qR FAE
wﬁawmmq@wﬁm|@@mﬁzx+y+z_9WQﬁ—ﬁcwmmu'
WPQ@%WWW |

A) 19 ®) «/_qu - © Jﬁaar«rs o D) 297F

If from a pomt P(a b, ), perpendlculars PA and PB are drawn to YZ and ZX plam.s B

'respectwely, then the. equatxon of the plane OABis -

(A) bcx + cay + abz 0 - : (B) bm + cay abz = 0

© bcx cay + abz = 0 | ) (D) bex-— cay — abz 0

P(a, b, c)ﬁrﬁm@f YZ-%e @ zxw@aammw PA @ PBW?FHCW‘
OAB wwﬁwam | | -

(A) bex + cay + abz = 0 | o - ® bcx ;l- cay —abz =0

"(C) bex—cay+abz=0 . (D) bex-cay—abz=0

The co- ordmate of a point on the aux111ary 01rcle of the ellipse x + 2y~ =4 correspondmg '_
to the pomt on the elhpse whose eccentrlc angle is 60° will be '

W Wy ® L ©an O 2

| +2y2 4@‘%%3@?@%@%@@@@?@@%00 REECCECIN

-(A) («F b ® FCRED N (o) N 1 ) B () B W) I
A S PR RAREAD SRR TRRTINGR rAP e At e s U ,_.6.‘., . eree Cumsere <t man i e S —

A
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f(x) is real valued functlon such that 2f(x) +3f (—x) = 15 4x for all xeR. Then 1(2) =i

_(A) 215 (B) 2 - . ©1un @

£(x) aﬁwmﬁﬁﬁwwawmmx eR«sam 2f(.x)+3f(—-}.)-—15—4Y e
_..-_mltﬂt'ﬂ-’craf(z)—' ' - e B B

16, -

@ -15 . ® 2 ‘('cj'_':l;} E Y

Consider the functions fi (63)] = x, £5(x). =3 + log, x, x > OThe graphsof ‘the functions

intersect

: (A) once in (0 I) but never in (1 oo) : (B) once m (0 1) and o once m (e-' oo)

‘7'(C) once in (0 1) a.nd once in (e, 2y A (D) more than twme. in (0 oo)

)= xfz(x) 2+10gex x>owmqﬁﬁt3ﬁrwnwwﬁammw

(A (o 1) - wwwwmﬁ@(l oo)-ax ammmm |

17,

For y= éin {

(B) ©, 1)- tﬂtﬂWB(e w)t@ﬂwwww

(©) (, 1) tﬂkﬂW@(e,ez)tWﬁWWWm

o o w)t@i‘amtaﬁrwwwm

-3175-——’5—} I 1< 1, ifa(l—)y; + by, =0 then (2, b) =

o@en (B)(l-n Oy (D)(lz)

A

y=gie ! {E%}i} '<1 ‘ﬂqma(l‘zwﬂbxy]_owm b)-fl o
@ en o ® (1—1> OO (D) (1 o
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18. _'Th.e'eqtiat,iqll._ﬁ‘.f_ﬁ 8*‘-:-1.(}.‘-;-11115 o1
'.(A) ‘no real .toot. . |
iB)- infinitely many rational roots. -
(C) : 'exact—‘l}:ﬂoﬁe-reol root:
(D) two di‘sttnct real ‘roots.l_ =
| 6+ 8 ~1oxw§tars:m |
W Ww%m? | _.
| ® ﬁﬁﬁqﬁaw\mw%w |
(©) oy« T Fw omE
(D) qfﬁ‘jwam%w

B 19. - Let f D - Rwhere D [0 1]u[2 4] be deﬁned by

P f 0,1 B
f(x) =J* i " ]Then,
4—x if xe[2 4] o

(A) Rolle S theorem is apphcable to f inD.
(B) Rolle s theorem is not apphcable to fin D.

(C) there ex1sts §eD for whtoh f (E) 0 but Roile S theorem is not apphcablez.:; ‘

(D) fis not contmuous in D

WASAS: DARWD [0, 1]u[2 41, a—mw\mﬁewm

,'f() {x o 2ol e

| 4—x, 4 x €[2, 4]

, _.'('A)\ .Dtﬂcﬁtam@wmtﬁ‘ fwmw zrﬂ@“ic?i _
| .(B) Dtﬁcﬁ@m@ﬁvnm%f@tﬂwwmm

(©) &eD- «aaw%ewmwu@ omﬁ@m@ﬁs’mﬁwwa

('D) -fomﬁvw—w | |
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- 20.

_ M-z';izf H

“Letf:R =4 R be such that f (0) 0 and ]f (x)l <5 for all X. Then f (1) is in

A G (B) [—5 ST (C) (—OO =5)U(5,%0) D) [’—4 4
WAL R>R,1(0)= OL‘J|f(.x)|<5lmt(1) aamwmw'mmﬁm

21

B GY

22.

.‘Iﬁ I= 11m sm

@ wﬁvmi“ S RS T

'(A) G, 6) OB S5 (© (orHuse) o 4,41

f J.———————- Lo dx o [IogL Ia+bcosx]+ }+c thenon—ﬁ?

(a+bcosx) +bcosx

b (B) e __( ),' COpEE Teat ol & ()

(a+bcosx) ' a+bcosx e =

IfI= lim sin| ————2 |, then limit

x>0 X

(A) doesmotexist (B) exists and equals 1 -

(C) exists and equalsO PRI ._(D)\‘ exists'a‘zid_éq.uél',‘s -;—

' x—’o . P

© WWW@W‘I‘U : (D) w@wmem_,.,gﬂ-
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'23 i Dt
T T

- (A) 1 +'§.1(:).ge3._ -: (B) ar 4“%1_0&3 T (C)

_[ 2l g
IR T i

- 24, The Value of the integral

A (x+1 VP (x—1) 4 A
I (——_J +'[x—--}-._.—2 - dxis equal to

AN 2 Vh |
{[-’iﬂJ-;-(" 1}-2} dr -7 T R

@ 1+3log3 B 1+70g3 (@ 1-jloed

) *1og;(§} C® 4108, () © 4o @

(A) log, [-;-‘-) ® 4log, () © 4loge_g)

(D) 1-7log;3

. s
j;(D) .If__;z_logei}:

(D) 1Ogc(3/4) i

© g (%)

25. Letgx)= J‘%gdt whf;re x> 0 and f be continuous function and f (2x) = f (x), then

(O) g(x) 1s constant functioh

(A) - g(x)3 WQITQTWW' @b T

. ) g(x)ww"f‘w I
A Lo, | e e

' (A) g(x) is Stricﬂy i_ncreasing function - . (B) g_(x);ié strictly decreasing functimi
(D) g(x) is not derivable function

.*ﬂmwg(x) Jf(t)dth>0<ﬂ?kaWC"lWﬂ?kf(2x) f () | TTC%CE

(B) &) ‘WTQT mmmwmw
(D) g(x) wwcww

et 3 1 B 1 ek B it 4 B B it £ 9t B, o, St o
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"The normal to a curve at P(x. y) meets the x-axis at G. If the dlstance ot G f1 om’ the 0115111 :

is tw1ce the absmssa of P then the cutve is

(A) aparabola (B) ac1rcle (C) ahypelbola ' ('D')' an eIlip";c

amvﬂap (x. v)ﬁ’ﬁt@@%?ﬁrfﬁx S G Reprs 3 e [ ﬂﬁﬁﬁ"ﬁtﬂ@(} aa@—

: P- aamﬁww www‘% ; 3
(A) aafﬁwﬁsa@ (B) «ﬂasfﬁ‘?g@ ©) ﬁﬁm@ : (D) ansfﬁ‘@ﬂg@

27.

'_The d1fferent1al equatlon of aIl the elhpses centred at the origin and have axes as the co-

ordinate axes is

@ Frotowm0 @ oy '*2—yy’-=,0'

(© yy"-wcy'2 Sxy=0 . (D) By Sy

wherey’s'% y = %y_

,_ Eﬂﬁ*’im L‘I?I\W‘E’JWWWW mﬁmﬁmwﬁwqm

Gy y2+xy —yy' =0 | (B) xyy+xy YY =0 -

28, -

If Ie —1) dx= logc%then the value of x is

(O YY"+xy —x_y—O S . ) xy+xy" 3-y-—-‘0_-_

o dy o dy
ey =YL, =2
R et S

IogeZ

» 1 o ®e ©d oL

41

X

_ﬁﬁ J'(e 1 de= 1ogc§w Gcm Lﬂa‘mﬂm

 loge2
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| 29 - The straight hne through the origin whlch d1v1deb the- area founed by : the- cu;vcs‘ _
‘ ' y=2x-x% y= Oandx""llnto two equalhalves is '

u[m

~__(A)' y=x e ."'('B)" y'=2x ) (C) y—%x (D) y

- wy 2 —x2 qR y = Oex—lWR@*W%WWWWWE%WW\PTﬁMG?
'mmﬁwqm ;

W N

@ y=x  ® y=x © y=ix @ y=2x

5 =t
30. The value ofHJ‘ max{x”,6x— 8}dx s -

*r @ n  ® 125 N - D) 69

Imax{xz, 6x - 8} dx -G W I
‘(A)_. 7 ® 125 C©) 43 \_ D) 6

o dy xf(xy)
31. Ifx—+
_ & Ty

, then | f(xy) |is equalto -

‘ <2 o }’2 . - | 2 TN : . iy
(A) _ke-é . (B): ke { (C) ke¥ (D) ke
where k is an arbitrary poéitiv.e constant. '

P U 1 1¢))
Y e )wwlf(xy)'m

(A) kez/ - ® keyg (© kexz_ ®) ke

kawwwn

e PSS 4 145 Bt 4 PR, BEARESTS IR R 1 S SRS S
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33.

‘M-2021

A bulb is. placed at the centre of a circular track of radlus 10 m, A vertical walI is. erected‘ &

.touchmg the- track at a pomt P. A man is running along the track with a speed of
10 m/sec. Starting from P the’ speed ‘with which his shaclow 1s uummg along the wall

When he is at an angular dlstance of 60° from P is -

(A) 30 m/sec '_‘ (B) 40 m/sec - (C) 60 m/sec R (D) 80. ni/se‘c

10mmt1ﬁﬁ1§“§@wmmm aﬁWWW:WPW@WW @ |
3 ey e e WIE | €% e P A 1A 10 misec ﬁ%@m@rmwmﬁlt
_thwwmmﬁﬁafwﬂméoo W@mmmmwwwm _

ﬁ%ﬁtﬁ\‘ﬂ?ﬁf | . o o e
(A) 30m/sec (B) 40m/sec - _(C).: 60 m/sec ' i ._(D), '80,1njsecl.

Two particles A and B move from rest along a straight line with conistant accelerationis
f and- £ respectwely If A takes m sec. more than that ot B and descrlbes n units more

-than that of B in acqulnng the same velocity, then

(A) (f+ fym2 = ff’ n

- (B) (f-ff")m*=£f'n -

(C)_ (f';f)n:='l:t"_f"m2 .

(D) —(f+f)m ffn2 o

(A (f+ )m?2 = ff'n

(B) (f ff’ )m2—-.tfn

.(_C) (' - ﬂn— ff'mZ __ )

D) -%'(f+ f')m.= ff'--nz,j_ L '

_Mtﬂf@ﬁ%a@asmAeBawmtﬁqfe fﬂ@ﬂfﬁ*wmwwmi o
‘A—?IWETC’IB-?TWmseC taf*rtA B tﬂ?l'tﬁ'mn awwf%ﬂwmm@
e mwnm _ _
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34, Let @, B ¥ be three non- zelo vectors which are pa11w1se non- collmem If a + 3[3 is

| ' ' colhnear w1th yand B+ 27 y 1s collmear with & a, then ot 3 B + 6y y 1s

@ 7
(©) a+7
D) & '

T 9 4, B, yﬁﬂ%@ﬁmrﬁawwmvﬁamﬁmﬁwmﬁa +Js g
ywmwmﬁuy @a’i’l@‘f@ _(,'ﬁ’oc+3ﬁ +6yw ‘ |

B @
| ® 0
© G+7
D) &

35, Let_.f ‘R—>Rbe given by f(x) = |x2. —1'[' x € R. Then
- (A) ,f has a local minimum at x = + 1 but no local maﬁunum
(B) | fhas a local. maxxmum atx=0 but no local minimum.
(C) fhasa Iocal minima. atx + 1 & alocal maxima. atx=0. ‘

| _'_(D)_ - f has 11e1ther a 1ocaI maxima nor a local miniria at. any pomt
. WEFEAS: R»RQWW\WWNf(x)ﬂxz 1;,xeRW
. () x= +1~afnaaﬁwaﬁgwmwﬁagyﬁﬂwmsmm& .
(B) x= omf-aﬁaﬁlﬂwmw%@ﬁﬂmﬁamm%
(€ f@x=zx1 amﬁwmﬁgmw\n OTWWWW-"
(D) m%ﬁcﬁf-aw%wemﬁgwma

A . ‘ 14 -
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36. Let.‘a, b, c be réal numbers, each greater than 1-,_étlch that
=1 + = log b+ —log c=3.
I R T B

' If the value of b is 9, then the value of ‘a’ must be
a) 381 S e
© 1’ @y 2
a,b, c T AN & | TP I6 GHT T log a  log b+ Tlog e =31
ﬂﬁb_—ﬂaﬂm9ﬁwwni*a"-nﬂamm- |
@ e =
© 18 e e oy

37, .Consi'der' the real val-ued' 'fui{étioln.”h {0,1,2 ...... 100} —->R such that h(O) =5, h(lOO) 20

:and satISfymg h(p) = — {h(p + 1) + h(p - 1)}f0r every p 1 2 99 Then the Value Of

‘h(l)ls

-f(A) 515 | e ‘ - (B) 55

R wmﬁﬁ? Wﬂw h {0,1,2 ....... 100} = R tsl?m @ h(@) =5;- h(lOO) 0@ -
| 'h(p)——{h(p+1)+h(p—1)} p= =1, 2 99|h(1) aamm
'(A). '-5.;15 - : e Lo _' | 7-(13) '5,5’_.,

_(c)#'-sl_ | e : e D) 6.15
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-39,

40,

Iffz|=landz=+ 1,_thell.all' the points frepz'esehtillg

'W|z[—lﬁ?\z¢+lm
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Let C cienote'th'e set of all complex nurhbers. -
DeﬁneA {(z W) |z, w eC and- | z|= | wl},B= t(z, w) | z, _w e(C and 77 = w2}, "Ihen e

4) A=B (B AcB © BcA (D) AnB=g

R ¥4 C A @Tﬁﬁaﬁmmﬁ |

A={zW|zweCaR|z|=|w[},B={(z W)|z W C @R 22 £ w2} | TG

(A) A=B B) AcB (©) BcA (D) AnB=g

Let a, B be the.roots of the equatlon x2 — 61 —2=0 with o> B. '[t a =a—prforn=1,

then the value of 0—23‘3
. 2a4 o
(A) 1"' ® 2 © 3 o
.x—6x 2= oﬁwﬂ%mﬁﬁaegwgmﬁa‘_aﬂ B, 11>1“‘caa"1> “a":*zter
ﬂag%:”
@1 - o® 2 (C) 3*7 D) 4

Z .
5 lie on ;
1=z,

(A) a line not passmg through the or1g111 -~ (B) the liney=x

© the x-axis o | @) the y-axis

(A) Wwammm@wm%w

(B) .-y=xﬂm%%@?@$

(©) x-STFR T e

(D) y-9C%A BoR wAfyS

16
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- 41.

--ngvmg not less than 2 marks to’ any questmn 7 RS
@ 4 ® 6 - (© 10 . (D
@Tmauwmmwmmwwmlmm:mv aawmm ‘
a?ﬁﬁwwﬁﬁ@mwww —mwmw L |
w4 ®e RCARLE o 16
42 The dlglt in the unit’s pIace ofthe numbel 1! + 20+ 3! ++ 99! is o
A 3 - (B) 0. - © 1 :__"(D_)_ 7
T +204 31+ +99rw\mammwwa TN
@A 3 (B) 0y ©) 1 i DR LT
43. ForxeRx#-Lif
' o S R0 T
(1+x)2016+x(1+x)"°]5+x (1+x)2°“ .....,+ch0[6 Za \ thtn anxs equal to
20161 ok ~016 1) b/ R 2017t
A -(B). . (C) o D '
-( ,) 17'!19_.99! : ( )_ 16! © 20000 - on ( ‘): 17"?000"
Al - R e 2016 ' o
(L+xP* 4 x 1+ + 57 (1420 42 Za ), vwa ¥ e R x -1 W-
20160 SVagie et BT e e gt
@ = B - - © D)
1711999 RS | .| S 20000 .- 171200080
. 44.  Five Ietter words having dlsunct letters are to be constmcted using the leiters of thc |
' “word EQUATION ‘so that each word contains exactly tlnee vowels, aud two consonams
" How many of them have all the Vowefs together ?
(A). 3600 . (B) 1800 SR (C) 1080 i (D) 900 _
EQUATION’WW@%tW:%ﬁﬁWWW WWW nﬂmﬂr
WWWWWCTBEI%?T@%‘TWI e T WW@WW&T?@‘T’@%&QW_“‘. |
Wkﬂﬁf"imﬁﬁm - \
(A) 3600 . (B) 180(_)-' L (C) 1080 s (_D)j’900-
| K......... S A K, el v st e b “Wi—r}-.f-'-, nrn | ...._,_N.... ot e S 74 _‘........[)-Trld'

M-2021

“What is the number of ways in which an exammel can ass1gn 1() mmks to 4 qUCStIOH‘i




|

4
o 0 =sint cost)"
Let 7\.‘1‘, A 7L be the roots. of' det(A ~ ‘M’é) =0, whei'e I3 dénoteé the ident’ity’ matrix. If. .
| A +l +7n J— 2+1, then the set of poss1b1e Values of t, —n<t<'rc1s ' e
i : = o T [ nm
| @ dset (@) 1F o -TE py {-ZIEL
@ e @ {F .(._). {44} © {55
- WEAFIA=|0 cost sint
| 10 —sint cost - _
AT det(A— ALy) = 0 - %mml,xz, x3, a fﬁmﬁm Ea wibw) |
A+ Ayt Ay = «/—+lﬂt—n<t<n-tﬂﬁmﬂﬁ'ﬂmmﬁ‘ | “
- L ((nn} el
: : . ) B I ) ) C - D -,
W e (){4} ) (){4_44} o {33}
46, Let A and B be two non-smgular skew symmetrlc matrices such that AB BA thcn
A2B2 (ATB)™! (AB-)T is equal to | | _ |
| (A) A? (B -B? L © —-A?-. D AB
Aquﬁwﬁﬁﬁ‘ﬁaﬁwmﬁwmﬁNAB BA!W
| AB2 (ATBY'(AB™)T TR | i i
[eN] A? B _Bz._ - © -A? (D) AB
47. IfMisa3 x 3 matrix such that (0 1 2)M (100); (3 45)M Ot 0) then (6 7 8) Mis
equalto
(A) (2 1-2) - (B) (0 0 1) © ( ~1 2 0) (D) (9 1'0 8)
"mmme 3 x3mmﬁﬁr amm(o 1 2)M - (1 00) (345)1\/1 ©10),
TR(67THMTI | - _ - _ g
@ @21- B ©on - (C) G 2 0) (D) (9 lO 8)

A
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(1.0 0)
Let A={0 cost sint
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48,

49,

50.

st Iog'an-i-'B
.‘V'logan+5 : “
,wﬁ@tmzfﬂfwanqa(w)mm _ £

 the complement of set CinS. Then -
(A) AnB=¢

iE ‘ﬂammﬁ‘mﬂm@

(C) there exists bljectlv"

L (A)
(B) AST,U- aﬂmmammﬁwqaa@qma Fada
(© AST aawamevﬁemﬁmmﬁmeu awmm@

@D

o logaH3

TM-2021
Let A, B C be three non- vo1d subsets of set S. Let (AmC)u(Br\C ) = ¢ Where C’ denote e

‘®) Amb © AhC'A j' (D)"A‘uc A
WWABCWS tﬂﬁW—‘fﬂ@WlWW(AmC)u(BmC) ¢PWC?{C smtﬁ‘

(A) AmB—dJ_ (B) AmB¢¢ (.C)"__AmC:A‘ "(-D)_ Aub:A‘-

- Let T & U be the set’ of alI orthogonal matnces of order 3 over R & the set of all non-

singular matrxces of order 3overR respecttvely

Let A={-1,0, 1} then =

| (A) there exists btjectwe rnappmg between Aand T, U

(B)  there does not ex1st bljeCthe nlapplng between A and T, U
_rlapplng between Aand T but not. between A & U

there exists B1jectlve mapplng between A and U but not between A & T

(D)

'WWTGU R-m%ﬂar—-wmmnmm W@mtﬁﬁewﬁﬁﬁmﬁ‘@?{

Wﬁ?\A {-1.0,13}, [
AGT,U «ﬂﬂ'c&imtw@ﬂﬁ%actﬁmw

_AeU azm«am@ﬂﬁfﬁmﬁmm%gAQT ‘Q?f‘ﬂt*ﬂtﬂ?l i

Ifa, (>0) be the nth term of aG. P then '

Iogan;_?_ Ioganﬂ Iogan+2-. AR stk ..: | /

loga,,, loga,,s| is equal to )

log aM-,- loga

n+8

( ® _ b

loga loga, |-~ = . .
log a4 log s L‘l"ﬁ‘-ﬂﬁ?{ﬁ ' ,
loga, . _Iogam,g v SR R
@1 @ G

O X Y R

log an+1
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Category-IL (Q 51 to \‘65)-:4 sii
. Carry 2 marks each and only one opfion is corréct' In ca'élel 'of incorrect answer or any

- combmatlon of more than one answer, Y mark will be deductcd

@WWWIWWWZWWEWW%WWW tmﬁafﬁw

ﬁca%mww; |
' _51.‘ The deteﬁninant- :

LU ' a?+10  ab ac | N
AT ab b*+10  be lis -
ac be . c*+10 R B

 (A) divisible by 10 butnotby 100 (B) divisible by 100
| | (C) not d1v1s1ble by 100 L : '(D) not d1v151ble by 10
L T a +10 ab ac KR '
| ab b*+10 - be ﬁcﬁw% :
ac be  c?+10| s L _
@& 10w froten g 1oowﬁ—w=m ®) 1007 o

© 100%@!1%‘1@7@ ot E A (D)loafmf%ﬁw SIeT W

52. Let R be the real line. Let the relations S and T on R be deﬁned by
S={(xy):y=x+1,0<x<2},T= {(x, y) X ylsanmtegex} Then .
(A) both S and T are equlvalence relations on R - ‘ :

3 L ) (B) Tisan equwalence onR but S is not _
’ B .'_(C) nelther S nor T is an equivalence relation on R
| (D) Sisan eqmvalence relation on R but T is not

WWRWWW@ |R-au S 8 TRyeE k@O wE:

_ S={(ny):y=x+1,0<x<2}, T={(, S y@fﬁﬁ'ﬂm}lm

(A) S @R T S(HR R - TGS FH .
®) T.R- Q gl R Y S W

(C) SeT-RTICER- wmw

(D) S, R—QWW%@TW _
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The pomts of intersection of two elllpses x? + 2y - 6x - 12y + ’?O O and 2% + y- -l(h

- 6y +15=0 lie ona c1rcle The center of the circleis- -

‘(A) @ 3) f -(B)-(s 1)-;: . © [§3] RORCDS

3

X2 +2y —6x—12y+20 0\32x +y —IOx 6y+15 O@ﬁmﬁmﬁtﬂﬁ
ram@ﬁﬁz:@qmwm

W ey ® ey (@@3} ENGONCR S

54,

- 55,

@ 'S'S 5 (B)ESIST (©)

% .
J.ﬂdx Then

x
JE 3 i T R 3
8 9 16 3
/smx' -
j' dx | TICCR
N

(VS ‘/_ h[— —,)‘-/-——- 2‘/—: (D) n<I<—~—-—-_
_ LI 3

The: plane Cx + my 0is rotated about its lme of mtersectmn w1th the plane z=0 through
an angle . The equatlon changes to S '

(A) .£x+my'ita11_a- m=0 SN (B) Bx+n1y+ztana 432+m +71—0
‘"'(C.):'::"Ex;"'lny+-'2'£ana‘ E2+1=0 i (D) Cx+my+ztanoc (’2+m —0

'ax+my_owﬂﬁ‘z-omwwwmamq?ﬁm|mmq
-ﬁwﬁavfﬁaﬁwu@am |

- (A) Cx+my+tanaq/£’-2+m ;-0 - .B) ‘Ex'ﬂ'-myj._“‘z:tena‘ji\f.,z m?

(C) Ex+ my + +ztan o \Mz =0 ‘ (D) Lx +my :tZtana 2 | .. 2l

B LT :rol.:'

=<l @) pEle s

ST 4n
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N
Ifb J’—dt then’ J:!__a s
(A) be_a' " ® be* . (© -bet (D) —be
- ﬂfﬁb [—dtmtﬂtﬂaj‘
| t—a— -1
A) bt (B) bet © —ber (D) —bet

57.

The differential of f(x) = log (1 +¢!%) ~tan! (%) at x =0 and for dx = 02%is”

(A) 05 - ® 03 ] € -02 | "(D) 05
) _f(x)—loge(1+e‘0x) tan! (eﬁx) G = oﬁrﬁcedx 0.2- aawwm‘m |
w05 - ® 03 © -2 D

Ca+T

58,

_ Let f(x) be a eontmuous pe110d1c function w1th perlod T Let I = If(x)dﬁc Then

..a

| (A)' Lis linear function in ‘a’

(B) Idoesnot depend on‘a’
(C) 0<I<a’+ 1 where I depends on a’ |
(D) lis quadratic _funet10n in ‘a’

a+T

wt?fwf(‘x);nasﬁim, oi:frqeercm 8 2L T_.tjm L= J’ f(x)dx | TR

q

B (A) I daaﬂ#?:aﬁ?f@tﬁﬁ

®) L@ daeﬁaﬁ——ﬁmm

O O<I<a +1m1m a-aa@qaﬁ—sﬁﬁsr

| ® I‘a’ aaf%m—wcmt |
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NAx - .. Lot :
-1 equals
il 3x+1 S

_' 59 The Ilm[3

@ 1 © &%

= i 4x
lim[ 2271 =
x| 3x41 /

@y pl

2

60. The area bounded by the ‘pafﬁlﬁﬁlgs y%z-4x2',--y = % and the straight"il'i‘ngc:;-ry'e-‘i g

2042 . 1043 .
3 54 unit .7.’._sq. unit .

| ('A) ©)

-_(B) "1-0;[5' sq3i.,iinit :
wf‘arqmy 4x2k3y——§—-kﬂ7\7\y 2%@@%@%@@@?@@@5@

(A) b

'61._,‘ leenthatf S——)RIS saldto have aﬁxedpomtatcofSlff(c)——c b
Letf [1,0) = R be deﬁned byf(x) 1+«/_ Then' |
LGV .
- ®
(D) B Do
oG S £ - S—>R- aac(es)ﬁ*%@ﬁaﬁ*iwwﬁf(c)~cwlwﬁw
f:01, w)—)RLﬂW‘T@’T\WWI‘T,f(x) 1+ \/x IIW
@, w)-ﬁf-aawmﬁﬁ?ﬁqmi GER L
'(B_) 1, %) (@ f- 3 ST ﬁaﬁ*qw \_
(© [1,w) o e Ry
(D) - [1, ) T® f-7 WYy B Rga0acw

f has no fixed point in [1, 0) |

f has unique fixed p01nt\-_1n [1, ) . | e A' Py f g

f has two fixed points'in'[l )" _ L AT
fhas mﬁmtely many fixed pomts in[1, )

« it by, VR T . v, st 1 o

(D) Aé??”‘% )

49

(D) lﬂﬁsq unlt .

zofwﬁuﬂ?w (B) 10J_zsfqu (cj .lofaﬁaw (D) 10«/‘71#«&%
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62, If a(c'ilx B)+b(|3 X y)+c(yx a)=0, where a b c are non-zero scalars, then the vcctmb A

G.fyare
A) - paral!e} . o (B)‘ ~non—i:oplal1ar
-.'(C) coplanar - L e (D) mutually pelpendlcuial .

e S (a><|3)+b([3xy)+c(yxa) 5 TANICA a, b, owmrwmm ct,[’)y

C(A) EEEEWeRE (B)ws;@—zfl’m:m

_-(C)-w.e—?h, SRR T (D) R T

63. If the tangent at the pomt P w1th co—mdmates (h k) on the curve y~ = 2x3 is perpendwu{dl -
to the straight line 4x 3y, then '

(B). (h, k)-_[—g-—-lgjonly

© b, K) = (00)01'[1, 116]

;(D) no such pomt P exists

TR y? = 24 - aa%ﬁﬁﬂ(h,k)ﬁ*ﬁt@m%@wﬁaux 3y@m@ﬂamw '_ S

L &) (hKk)=(0,0) ST

(1 1), |
B) (b, k) = [grj{g)'aw .

@ m=cooior (Lol
(C) (h, k) (0,0) or [8»’ 16}

(D) qQ aampﬁ—qw%—mi‘

A gL o 24
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64.

65. Th

ey e R gy © B it i D) 3(3%}
~(be +ca+ab)® R Sfors abc '

@)

-fxﬁfﬁ‘ W—T’W RRICEY TFUUT a, b, c @(‘ﬂ@?l ﬁm WTC‘Q— I log [2 Jlog(7b}log(2aJ
a

M-2021

“The co-efficient of ab%c? in the expansion of (be +ca +ab)Sis

31415! RETHE

o <1 (R

(A) an'isoisc,éles tr-ianglg.\:_ S
(B) an equilateral triangle
(C) a Scaléne triangle

(D) a right-’angled‘ trianglé. i

S 7b

| waﬁi‘wwwmmma,b cmWWWwﬁﬁ@w mi“ﬁrﬁf‘a
: ) e

L i - . W — e 1 L1 T L4 0 4T B84 4 B4 . i, B AR 4 108 S AR e e e 8 e £ 105 s e B

25 o ~ PT.O.
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Category 111 (Q 66 to 75)

Carry 2 marks each and one or more optlon(s) 1s/are correct If all correct answers are’
not marked and no incorrect answer is marked, then score = 2 X number of cerrect

~answers marked actual number of correct answers. If any ‘wrong optlon is marked or

. wrong, but there is no negatlve marklng for the same and zero marks will be awarded

a¢mwwmlmaﬁﬂ%@wﬁﬁzwmmﬁmW@wmm
mmmwmmwmzxmﬁmmmmw
mvrum wmwmwﬁ?ww&nmﬁmww?mwwm
o ammwamwwwmemﬂtml
ﬁewmmwﬁmm \sroftq "jﬂT‘ﬂW*’f!@I

. 66. Let P be a variable point on a circle C .an.d Qbea ;ﬁxe_d;pé'int OlltSid_e C: If R is the

,midpoint of the line segment PQ, then loces of R is
(A) a CIrcle B A |
. B - _. {B) a clrcie and a palr of stralght lines
(C) a rectangular hyp.erbola

(D) a pair of stralght lines:

_' qecaa%qﬁspwfﬁﬁ%%ﬁrqaﬂ\ Q c qmaﬁmaﬁﬁﬁ?ﬁrﬁw(};
tsf%@t‘ O NWRWR-LM AEFALRI

(&) @bye
| _(B),' wfﬁvge GWMW

(©), TS

(D) AR
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lim
“"”"{\/(m J(n+4) \/(n+8> R
5-45 SR, 5+J_ | 2+~/__. ___t-;:@)

_(A) To evaluate I = J.

M-2021

n—os: \/(n) J(n+4) \/(n+8) P

5-4/5 ‘ '5+J§' | 2443 ..-'(D).-_w-

W 2= _(B) BTN e v

J[n+4(11 1)]3

(B) (C)

(A)'f?af~ -”Ql:aFVﬁ* i *

Whichever of the“*‘fouowi"-iig is/are‘correct 7

5 it is possible to x= 1
24+x R R

(B) Toevaluate I, = J"\‘/'(xz +_1)'I ix, it is p_oSsiblé to put x = sec t

(C) Toevaluatel, = j \/_ (_x.2 +1) dx, it is not possible to put x = cosec 6

(D) To evaluate I, itis not possible to put x= % It

'(A) I, .- f

WW%?WH%/W%W?

2

ﬁmwcax— —zr%wrerm |

2-4~+Jc

C® L= I & dxﬁerrm T = s t PRt T

(O L= [P+ de RERR TR@x = cosce 0 fSgM AT

©) 1, R TR = - eyt T v

2%

<

P.T.0. -
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70.
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A plane meets the co- ordmate axes at the points A B.C 1espect1vely i such a way that :

| ‘the centroid of AABC is (1 1, 1) for some real . If the plane passes through the: pomt .

(5 5, —12) then r=

3 (B) 4

© -4 . DR I

aﬁwmwﬁwnwamm%ﬁﬁAB CI@WWWAABCM
 BIEFRRA(, rr2)r«qaa¢iﬁ‘wmmwmﬁ@wﬁ(s ‘5, 19)%@@"@
W@rm

3 ®) 4

; mtw‘“' B

BRSO s
The greatest and least values of f(x) = tan™! _x,—*a- ft_n,x-c‘:m-,_[-_:f--?: , 3 il_ar-e

@ Gp=B-1 B fem Tt gt

©) fpin=" 3- '}[ a3 R D) f =2t tn5

W[jlg—ﬁ } 1S ) = tan~ x - -;— {n x-<9 wca‘tss (max) 8 TR (min) T T

@ fmin=\/§d1'_ o LB Tt 03

1

'(®~%rﬁrzm3 D) TS
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71. Let f and g be per10d1c functlons W1th the peuods T, and T, 1espect1vc1y Then f+gis :

X (A) perlodlc with perlod T + T

‘j B) non-perlodlc

(C) perlodlc w1th the perlod T1

(D) PeﬂOdlc whenT T2 e }. i

WAFALS gafﬁ-mﬁawwmw\a WRWT \‘BT | G

@ Wﬂ@ﬁtﬁwe
-®) W’f@v”ﬂ |

= © T,Wﬁﬁfﬁmﬁvwm

T T, + Tz '

@) T, =T,TA Wfﬁwwmm

: _ ) 0,: if ——l<x<0 : '
T2 Letf)= 1L if x=0 and let F(x)—— j f(t) dt,~1 <x<l, then
2, if O<xsl ATTRUE: Sl

_ (A) Fis contmuous funcflon in [—l 1] (B) Fis diécqx1t:i1)u¢us'-'f_uﬁ"(':'ti'dn' in[-1,1] =
""'(C) F'(x) exists atx O A D) F'(x) does not éxi‘s't-’at'f_%”o'- _r

""" T T

: o 0W-1<x<0 : Gr e T '
WWf(x) I, T x=0 L‘lﬁ\F(x)-—_[f(t)dt -1<x<1mm
- 2, W0<x<1 i -1 -

@ [—1 1] wm | ‘. B [-1 1]-apw ’ _
--}(C) x= Oﬁ*ﬁ(@F(x) maﬁqw (D) %= oﬁrﬁcw’(x) anﬂ%qmi

© A, st T, R Y, e, AR T i i e T - :

A Sl i ‘_"'29ﬁ_ ' T PT‘OI
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S ox 7 3x_-'|-2 : 2x 1 ,
73. 2x—'1‘ 4x 3x+1 |= 0 is true for
o |Tx-2 17x+6 12x-1

- (A) only one value of x . S (B) only two values of x
(C)- only three values of x o i (D) infinitely many values of x -

Cx 3x+2  2x-1
l2x-1  4x  3x+1 |=0A
Tx-2 17x+6 12x-1

| (A) x«tﬁajmww - o ®) x-cﬂﬁ-@.ﬁlﬂm-ﬁ%miﬁ_
() x-F oy oD WA RE O ‘xigsia:wmwﬁm

74. The remainder when 77 (22 times 7) is divided by 484s

@ 21 ® 7 © 4 o

' 7
77" (22?:1?:7) T 48 amrww*rmm

@ 20 ® 7 o4 O

s Flz+il-| z=1]=|z|-2=0for a complex nun_l_ber‘Z';, thenz=
@ Jza+n  ® 2a-)
| © 261+D) B @ V261D
RER mwﬁﬂaﬁz-mwcmuu—,z—l|..|z|—2 0T 2=
| A) ‘/_(1"”) ' : (B) J_(l_l)
e+ | D) f(—l-ﬂ)

:&n_,,,........... . . - ‘-‘. e . e n. . 30 e
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20,

1o,

38,

o WWW%LH% maﬁﬁrml

REEE A

3R,

)

S 4 it e oo o i Ty S TR ST |
Category—l aﬁwm;ﬂ%%@zﬁml WWI‘WWWWWWW

Sen e T vfrca | g Fr@a fAtet et T8 tﬁfﬁ

: @@afﬁmzmmmﬁmﬂw _
jmaﬁmmwiﬁm‘zxmﬁmmmmm |
.'“ff'\si?wwn I (@I Ol 5d el T I GRS
R E ,_t#emmlﬁ?mwmmm

OMR AL B, €, DB wﬁwﬁm%@amm|

' firc@ mﬂm?ﬁmmﬁam thmwmw |

| OMR mﬁﬁewﬁmﬂme ﬁﬁwwwwﬁwm m\ﬁc@ﬂwmwﬁry |
il : .

ﬁ’ﬁmmm@mm wor fordteT weRt oS WWW A, R @R
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8 4 __mmm|ﬁmﬁaaiw—amwwmw-
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