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PART - A
MATHEMATICS

The total number of terms in the expansion of (x + y)'* + (x — _'y)lml

simplification is

(x + ¥)' + (x - )" Retass 5191 a1 Pivo 1B v AR
@ 50 51

© 202 © 100

a-x ¢ b
Ifa+b+c=0,thenarootof| ¢ b-x a |=01s
b a c—x
a-—x ¢ b
TMa+b+c=0,@eq| ¢ b-x a |=0I@YFER
b a c¢c-x

@ o 1
© a?+b%+c? O 3

Ifina AABC,cos A + 2cos B + cosC = 2, then a,b,c are in
afit @Bt AABC Fa1@ cos A +2cos B+cosC =2 37, (ofedl a,b,c I

@ AP G.P.

8T dsifew AFT BTET Aoifow AMfFT
© H.P. ® Not in any progression
29t oo A IS F5ifos TS

cot™ 21 + cot™ 13 + cot ™! (— 8) is equal to

cot™ 21 +cot™?13 +cot™ (-8) IWA

@ o cot™ 26
© - o =

afte



\ %/
[2%) @E IF 3 AR R 79T $8 Aesw '
@ r2 +4rcosf =5 r? +4rsin@=>5

© r - 4rsin@ =5 @ r? -4rcosf =5

If the length of the major axis of an ellipse is K times the length of the minor

axis, then the eccentricity of the ellipse is

It (@It Soiged A orwq s, N or%g i K @9 =4, (O $AQiT $e@Uold i

2T

VK? -1 K? -1
® = %

© 1-4 ®_—"1_KK2

sin |x |

Iim 1s equal to
x>0 x

. sin|x

T p——
x>0 x

@ 1 ® o

1 ’ 0
© positive infinity @ does not exist
{191 ST 3 st SIEERE
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10.

11.

Total number of 5-digit numbers in which only and all the four digits 2, 4, 6,
appear is

5 19 3 f4fF18 5] 4119 5] AW, T'© W@ S et 2, 4, 6, 8 9% BIROT I T AF1T 3 AW 7

@ 60 | 240
© 480 O 625

If A is a matrix of order n, whose all elements are 1, then A* =

A QO n@wg AN, 6 ASET ane 1, o A =
@ n*A n?A
© a O 1,

Let a, and b, be the intercepts cutoff from the positive directions of x and
axis respectively and a, + b, gz = (3 +4/3 T, neN.Then a, =
430 % @, F b, x F y IHT ANF PR IWEwm w®wT 19 o

an+bﬂﬁ=(3+\f§)n,neN£G@an=

J3 3-4/3
® & i_zl

© (3+J§r;(3—~/§r @ J3

A subset of A ={a,b,c,d,e, f} is chosen randomly. The probability that th

chosen subset contains atleast three elements is
A ={a,b,c,d,e f} T Qb T 25 TMEF ©IE TRT | QG BT Fat o] 2foCor
swes fefdd aier 3T FBifder 29

57 21
@ - ® -

64

©L o =

32



" - [

0

2nm 1
I {]sinx]—-—sin:c
.

0

@n 2n
©—2n @0

}dx CRICEY]

3. The area of the region described by A = {(x, y)| x*+y®<land y*<1- x} is

A={x,y)|x*+y* <19 5 <1-x} @ERT CFaT FRTTT

T 4 T 4
PR} PR
T 2 T 2
© 33 © 35

4. The non-zero vectors a,b and ¢ are related by a = 8b and ¢ = -7b. Then, the

angle between a and c is

W a,b,c S et 1 TIo" F4E W 0 = 8bWIE ¢ = ~Th | (O®@ a WF ¢ T TS
I A1 3°7

® » ® o
© % ® 3

. 1f z—g = 2, then the greatest value of | 2| is
ﬂfﬁz—% =2,@%§1{z]tﬂaﬂﬁtmﬁbﬁ
@ V7 +1 V7T -1
© 7 o0~
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16.

17.

18.

The solution set of the equation

Gl SFTI I I 25 7'

logg x log, 2
[4[1—l+l—i+'---]] =[54(1+l+ +i+]] 1s
3 9 27 3 27

4
© w3 © {55}
8
x
If 1e = B, + Byx + By x* + -+ B, x" + -+ then the value of B, - B, 1s
i < =Bo+le+Bzx2+---+an”+---,CE@BR—BR_1HWi’?ﬂ
® 1 =

If A is 4 x 4 matrix, which is non-singular and A A” = ATA and B= A1 A"
then B B? is equal to
o A 9T 4 x 4 anew =, B w-asAg one A AT = ATATS B=A"1AT &=

BBT ayza|
® 1+B ® 1
© B | ® (B



IF x° = 4y A3 @A R S @B Ry (1, 2) St AN AT
@ (0,0 -2, 1)
© @) ® @ -1

). jcosx+xsinx d
x (x + cosx)

@ log |x (x + cos x)| + C log(——x—)+C
X +CoS X
1 1 - C
© ogx(x +cosx)+ C 1) 08— ——|+

' ( 1 1 1]
lim + R e
nso\n+1 n+2 2n

@ log 2 ~log 2
© o D z/2
' . x-1 y-2 2-3

The shortest distance between the lines 5 = 3 = 2 and
J‘:—2=y—t_l=z—5iS

3 4 3]

x-1 y-2 =z-3 x-2 y-4 =z-5

= = B — = 47 qITSE

2 3 4 3 4 5 1 PION e =
@ 1/6 1/V6
© 1/43 DO 1/3
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tan( [x—iD
23. The function f(x)= 5 []22 , where [x] denotes the greate
+ [x

integer < x, 1s

f(x) = tan(z +|:J[;;2H§D e, T% [x] @ IS G ] W < x, A

@ continuous for all values of x

wafaftes x 9 AT 049 I

discontinuous at x = 12{-

= % o, Sfiteg 728
© not differentiable for same values of x

x T fPgNIAT AT SR 72

@ discontinuous at x = -2

x = -2 o, sAfftga 723

sl -, y= |sinx|lxi, then the value of % at x = % is
aft y = \smxﬂ A om x = —— ﬁT a:n?fb:’r:r
_7‘; .
@ 26 (610g2~-/§3r) 2/4(610g2+«/§;r)

© 2: (610g2+\/—75) @ 1



is

y=a IF y=>b,TFIF x = f(y) TF x = g(y) @IS (v FfT R

b b
® [176)- &)|dy [1f(2) - g(z)|dx

© Tf(y) dy o) Tg(y)dy

Let & and b be two non-collinear unit vectors makes an angle @ between them
-) - g - . _’ -

and x = @cost + bsint, then the maximum value of | x| is

W oXA 4 WF b g TWEl 9 il AF Pires TR @ 0, o6

- . A
x = Geost + bsint, X7 | x| T 5TETS TH T

@ V2 cosg

© «\/Ecosﬁ @ 2cos£
2 2
a’+1 ab ac
ab b*+1 be |=
ac cb  ?+1
@A 140242 a? + b2 + 2
© 1+ a? + b2 D 1+a2+b2+¢2
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28. The least value of a for which the roots of the equation x* — 2x —log, a =0 a

29.

30.

31.

real 1s

a o & @ Tiag I AWeTT 22 - 2x - log, a = 0T BT Io7 A

@ 4
© 1

16

If 2x''3 + 2x71/3 =5, then x =

afit 22173 + 2x713 = 5, ofeat x =5

@ lor-1
1
© 80r§

¥ ¢ g

The sum of the series — + — + — + ---1

20 3 4

o . 92 g?

® ®
G N

. 20r}-
1
@ 4orz

47 52 - jY .
The value of ( p J + Z?=1 [ . ]J is equal to

(4752, (%) ame
® (3

o[

4



. O/
sin L J
n

s

=t
—

n > 3 3 & garars S4Q 5 AEF AW 1;7 = + gy %3
sin(-—) sin[ ) sin( ]

n

@ s ® 6
© s © 7

. Let ABC be a triangle such that £ ACB =% and let a,b and c¢ denote the

lengths of the sides opposite to A,B and C respectively. The value of x for

which a=2?+x+1,b=x2-1andc=2x+11is
sa%’e, ABC fage| 4ACB=%W ab ¢ @TFW A,B,C @R f#ife a1 trae

T o@ x IFIRAR a=x"+x+1,b=x" 1S c=2x+1 %7

@ —(2+J§) 1+43
© 2443 @ 43

. Let a,b,c and d be non-zero numbers. If the point of intersection of the lines
dax +2ay +c =0 and 5bx + 2by +d =0 lies in the fourth quadrant and is

equi distant from the two axes, then

4912’ a,b,c WF d S5 5] U, aft 4dax +2ay +¢c=0 T Hbx+2by+d =0 W
IS0 T Yot bpY FF6 T HF 5] SMFT A1 ST (@990 SIS T, (G606

@ 2bc-3ad =0 ® 2bc+3ad=0

© 2ad-3bc=0 O 3bc+2ad =0

EE-2022 (12) D



35.

36.

317.

A determinant is chosen at random from the set of all determinants of order
having elements 0 or 1 only. The probability that the determinant has value ze:
1s

@Bt 2 wraR fFReR, To aleElg 0 1 1, oE bt s aritererd v st 20| o
fefras 71 175 @RS et =7

® ® =
© ® !

Let x is a positive real number. Then minimum value
3 2
(1+x+l] +(1+x+l] +(1+x+l) is
x . - x

3 2
qqr o7 x @0 T 4FIIS [ 3 A | (©F [1+x+£) +[1+x+i) +[1+x+1-)
X X X

ST =
@ 9 ® o

© 39 O 27

1 cos 3x dy

If vy=sin!.[1-——, then = 1s
d cos® x dx
afif y = sin™ 1_9&39‘?_ @@ﬂam!@
cos® x dx
sec® x ®) sec® x
cos y cos y

secx ® ‘Jg 3602 x

cos y cosy




hx) ={f(x)}" +{g(x)}". If A(5) =11, then A (10) is equal to

a1 27, f(x) 9 @A S@EEAR Tem TE f(x) = —f(x) e f(x) = g(x),
h(x) = {f(x)}* + {g(x)}’ 13 h(5) =11, =@ ~(10) INF T

@ 22 ® 11
© o O 1

If x = -1 and x = 2 are extreme points of f(x) = alog|x|+ fx* + x, then

M x = -1901® x =2, f(x) = alog|x|+ fx* +x ToRYy 2T, o@

N a=—6,ﬂ=% a=—6,ﬁ=_?1

©a=2,ﬂ=—_§1— 1) a=2,ﬁ=%

2
I{&gx_—_l_)z dx is equal to
1+ (log x)

I{——-ﬂogx -1 } dx INFF'T

1 + (log x)?
X xe”
@ = —.c ® +C
(log x)* +1 . 1+ x?
x log x
rc © s .
x? +1 (log x)* +1
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PART - B
PHYSICS

41. A simple harmonic progressive wave travelling along the positive x -axis

represented as

ST x -STFE et SreiE @At OB STae AR A5l 5aesd ASHT F91 W

@ A sin wt A sin wt cos wt

© A sin (wt — kx) O Asin(wt + kx)

42. The diagram given below shows electric lines of force emerging from a charg

body. If the electric fields at A and B are E, and Ej respectively, then

Wﬁmfm—oaﬁ@rﬁ@‘a@awemmm@mMW%AWBw

apfes cva E, 9@ Eg X'

)

@ E, <E, E, > Ep
©EA=EE @ EAzEB

— e — =



quantities, find the dimension of force

% 979 p, THFAAE TIT g WF F=o41F v ONfes 1Pt 237 (o0@ Te7@ Tiat T 1
@ Loz gt 1:,—6] ® [,og4 V-e]
© Loa g’ V—z] @ [pz g’ V-z]

A ball thrown vertically upward. Ignoring the air resistance, which one of the

following plots represents the velocity time plot for the period ball remains in air

I QOF SeT¥ frTs 2ol FaT 020% | IIYT IS GUopst ST 0ofd @G @74 ey e[

Y WIS IFIF SIS @-70F 0t S

/T\ A

A% \%

®
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45.

46.

47.

If two common emitter amplifiers are cascaded together, the phase differenc

between the input signal voltage and output signal will be

7Bt ST Frshfs Sreste A SfadE TETT Aa=1g et e T == | (W ZA%D LT
1 JMSH[D TS NS it A1 27 |

@27? 7:
© 7 ® =

If the unit of length, mass and time each be doubled, the unit of work

increased by

uﬁw,mwwmmﬂaﬁr@,mmﬁmwﬁfa

@ 2 times _ 4 times

2 &9 4 &9
© 6 times @ no change
6 37 _ 8 737

In one second a particle goes from point A to point B moving along

semicircular path of radius 1.0 m. Its average velocity is

BT 3412, mascmml.OmWWWAﬁﬁ?WBﬁﬂﬁaﬁ%ﬁz
FANOHE SIS 2

@) 1ms™? B) 2ms?!
© 3ms™ D 4ms™



density 8 x 103 kg/m3 about the axis of the cylinder

1.5 m (w5, 0.05 m 7% 311 8 x 108 kg/m? TAga FaIT UBE FONOT S TCACH TG

SITq WA fiefa ot |
@ 0.1025 kg m? 0.1175 kg m?
© 0.1235 kg m? O 0.1365 kg m?

At what height above the earth’s surface, the value of g is same as in a mine

80 km deep?

e Swere ¢ T W 80 km TR ¥ BT e W T |

@ 20km 30 km
© 40km ® 50km

A rain drop of radius 0.3 mm falls through air with a terminal velocity of 1 m/s.

The viscosity of air is 18 x 10~ poise. Find the viscous force on the rain drop.

0.3 mm [FT4T AT WA T 1 m/s. o8I @Ol 1Y WIYWT AICST BeteeT T “1fem |
TS SrEe! (30, 18 x 107° %lﬁ“{ﬂﬂﬁ?ﬂﬁtﬁ&'emmwmw’al

@ 2.32x10° dyne 1.55 x10~% dyne

© 2.63x1072 dyne O 1.01x107 dyne

B-2022 (18) D



51. Three radioactive substances reduce to 12.5%, 6.25% and 8.125% of their origir

amounts after 5 years. The half lives of the substances are in the ratio

ffafry cosfEa smiyf 5 T=a7 size o= disgre I37 AR 12.5%, 6.25% wiie 3.12
&1 30T AT | s fofafea o -Sie s1e SIgeite 1'7

@ 4:2:1 2:42 :1
o, 1. 1.1
© 1:2:4 D) 515

52. Which of the following spectral lines falls in the UV-region?
©od (@AY IAE @41 UV-SB71 Soe T 7

@ Lyman Balmer

AR I
© Brackett @ Paschen
@@ ATCEA

53. Consider three spheres of equal mass and radii. The density of the three spher:

are p, (r) = constant, p,(r) = kr and p,(r) = kr®. If the moment of inertias of tl

three spheres about axes passing through their centres are I,,1, and I3, then

S o oie JPNYS fSADT (i IR WEHRIRE p, (r) = &9, p,(r)=k
py(r) = kr* 1 At @EE AT A9 ] @[ SPEICes (e fofioe Seames

@ I, I, i I, 9, (O
©-Il>13>12 @ L =1,=1,



A contains same mass of oxygen at the same temperature. What will be the ratio

of r.m.s. speed of the molecules?

Qi @ A ® TRGISH (517 413 T4 (7 HFICE S5 Q8 211 B, 1 STe A § 734, ©fo
T ©4d SIATSH (5% SR 91 (307 | Iy Sia 5% I5MeT @F SATs e 23?

@ 11 2:1
© 4:1 @ 8:1

Calculate the fundamental frequency of a sonometer wire of length = 20 cm,

2

tension 25 N, cross sectional area 1072 cm? and density of the material of

wire = 10* kg/m?

ey = 20 cm, B9 = 25 N, o8nd 317 1072 cm? Si9 wieg smfags 999 = 10* kg/m?
= w7’ fivies oifers 733 Fo9es e =9 |

@ 75Hz 100 Hz
© 125 Hz O 150 Hz

A tuning fork of frequency 200 Hz is in unison with a sonometer wire. How many

beats per second will be heard if the tension of the wire is increased by 2%?

200 Hz FAFT GO JFEa Qo 2’9 0T [T 0t ieaE oot =g | Ik
BT’ ICIT T ST IeTq U7 2% 3231 2 (5@ (@301 Ry 941 7 dfsrzeras ?

@ 1 ® 2
© s D 4
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57. Consider N resistors each with equal resistance R. If the ratio between
highest value of resistance and the lowest value of resistance that can

obtained by combining these resistors is equal to 289, then the value of N is

yars N B @459 AredE @RE i R | A @RS@E0! STl FiE TR (@18 ST |

Siffe WiAE SIeeT WA 289 28, NI T X9

@ 289 145

© 17 O None of (4), (B), (C)

(A), (B), (C) ¥ 9018 &5 7=

58. A particle of mass ‘m’ and charge ‘q’, accelerated by a potential difference

has a de-Broglie wavelength ‘1’. If another particle of mass ‘2m’ and che
‘2q°, accelerated by a potential difference V, has a de-Broglie wavelength
then V is equal to

m SaRfE, g ST, V, e 7@t gaifie bt $=1 de-Broglie BRI TTe

21 3 V freatews aldt $RIfe 2m @99 2g ST W Qqof SIS de-Bre

©ISICARI IIF % 7, V agEae3

® > 2,

© v, O© sv,



Go1q [IAPICIT AT A & B 797 qiste sgets @1Ha 19 ey 39 |

30
AV
30 30
o —
A 30 3Q B
AN
30
@ o050 10
© 150 O 30

-,

A step down transformer is used to reduce the main supply of 220 V to 10 V. If
the primary draws 5A and secondary 884 current, calculate the efficiency of
the transformer .

QT F8IF, 220 V Fead 10 V ta1 357 $iateT a9217 o4t cacg | 1 219fis 365 54 o418
HIF (N9 ISANE 49E FF CGNT TS6T 88A 231% 339 F(F, (OB FTIPEIT 76! faela
FaT |

@ 65% ® 0% %
© 5% O s0%

Photoelectric emission from a metal begins at a frequency of 6 x 10 Hz. The

emitted electrons are fully stopped by a retarding potential of 3.3 V. What will be
the wavelength of the incident radiation?

TRICAT R AT <137 et e Fsfive oitag 70 6 x 10M Hz © 1 frsfi cxian Seeraacaiass
P srater wrifyater 3.3 V waes Rowq aammesm o | Siifss Rifiera saesttnaf R 21 |

@ 214 nm 290 nm
@ 320 nm @ 380 nm

12022 (22)



| 62.

63.

The acceleration due to gravity at a height ‘h’ from the earth’s surface (A << .

is found to be 98% of the value of acceleration due to gravity on earth’s surfa

go- The acceleration due to gravity at a depth of ‘A’ will be

ARTrST oIt b TovoTe THIFHT 9397 T (h << R) *RAEs W5y 9999 09 g

98% cotfar o7’ el | SRTT o131 h STOIRGIT NEHFHANIT G WIF 3'F

@ 98% of g, 99% of g,

© 49% of g, O 51%of g,

The electric flux through the surface of a sphere of radius R is equal to th
through the surface of a cube of side L. If both the sphere and the cube enclos

equal amount of charges, then which of the following relationship is true?

R =shiiea GBF (oea 9199 NITSTA 41T 08 QU (Apfod SIS Wi L Criq @bt 979 =
WIS A1 %, QAT (RRods ST Wia 7t | Afi (e S s TRIDIET AT S

% E, T (@A T=94F Ty 7

@ 2R =L 47R? = 612

© —;—;:R3 _ ® None of (A), (B), (©)

(A), (B), (C) 3 ab18 ey 727



Gefe (1481 fRae TRt #I15 3’3

I12\.-"
s
100 QQ 200 Q)
A AN
MW ©
200 Q2
@ 6V 5V
© ov O 2v

A wire of length 2m carries a current of 5A. If it is placed north-south, the
force acting on it due to the horizontal component of the earth’s magnetic

induction will be (Given B, = 0.4 x 10™* T)

2m A9e qoE ARRREk 5A Ripe 4wife tam | aft e Ses-wivTela Rl 2w,
ARAT  GHFIW  (F@AT  OIpH® SR [ WA 84ES  o9FF I T
(Pt txee By = 0.4 x107* T)

@ 2x10*N 4x10* N
© 6x10™* N @ Zero
193
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" 66. Let the percentage error in the measurement of three quantities A; = F

67.

68.

A, = B/C and A, = B>C be A;,A, and A, respectively, where B and C

two measurable quantities. Which of the following is true?

fofabrafr A, = BC, A, = B/ C 9% Ay = B*C 3 (STANI4T o341 Gerd sAfamie @

Ay, A, TF A, 75 B IF C 70T (ST 37 #[t sifos 31 | Aupe @ s g
@ A, >4, > A, Ay = Ay > Ay

© &, =4,<A, D A =4,=4,

Which of the following quantities are quantized in quantum mechanics?

(FIIFTIN oo ©ed @PIAE@R0! 9T @IaOIeaT F91 577

@ Energy Angular Momentum
© Both (A) and (B) O Neither (A) nor (B)
(A) =irF (B) weartr (A) =its (B) «@bte 959 |

The ratio of maximum time period and minimum time period that can

achieved by combining N identical springs is

N ©fet S g sTeiaa 19 ARt 1 Afater Siie Sy AP S X
@ N:1 N2:1

© VN :1 © nwN*2:1



height A = 2m . The work done by its weight is

F = 40N <f3qag Obr 3tef m = 2kg ©49 OO 78 h = 2m Swsteicer bify frg | 380

ST $41 1A 3’

@A —404 60 J
© 804 O® -604

A particle moves in a circle of radius 2.0cm at a speed given by v = 4f. The

tangential acceleration at ¢t = 1s is

2.0cm TS ISBR NAE 90T I v = 4 Tfog sifs AR ¢ = 1s STe FANOR
= (I GI1 7'

@ 6 cms ™2 2.5cms™
© 3 cms™> @ 4 cms™2

A particle of mass 1 kg is kept on the surface of a uniform sphere of mass 20 kg

and radius 100 cm. The work done in taking the particle away from the sphere is

1 kg ©33 @bt 37 20 kg ©F WF 100 cm TPiaS GG GNeFT 1SS I 0207 | FOCH!
CSITPCOR “I91 HS13, [F3teT ST @ar s '

@ -1.334x107° kg 3.114J

© 1.334x10°J O -3.114 Jkg
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72.

73.

74.

The ratio of amplitudes of electric and magnetic fields 1.e. £y is equal to

0

e o1% pEarsad [eRT sgars, Siie % HR®oCO

0

@ VHy € ﬁ

© Hy €o @ !

Ho €p

The image formed by a convex mirror is only % of the size of the object. If t

focal length of the mirror is 30 cm, the image will be formed with reference to t

mirror at

QYT e RN o%5 I8 AT é@ﬂmﬁ%ﬁﬂmﬁm Tfft ACATTYT T FIRL
2

30 cm 2, ACTIS TCATS AR 567 T°F

@ 12cm behind 10cm infront
12cm PRwice 10cm ¥©

© 20 cm behind _ @ 20 cm infront
20 cm foreErcer 20 cm A©

If % part of an artificial radioactive element decays in 168 sec, its half 1

will be

7fr Qb1 Ffaw (ES@IT aNeTd % e S 27 168 sec TG, 3WE JHPT T 2’7
@ 2 sec 108 sec

© 256 sec @ 56 sec



LIAISLLIO ey 36 WRICI9 19190 AIePd] L,

@ generation, separation and collection
A, AYDIFIT S 57257

rectification, separation and collection
e, AYBIPIT S 25y

© generation, amplification and rectification

T, 134T ot eferiq

@ collection, rectification and amplification

S951%, T =i of3asT

The size of an antenna for transmission of signal should be atleast

UFG (AT @ GUOAT GG HHIE 3'7 A0 Hhs IS
22 34

® 2 =

© 4 ) f

During a one dimensional motion, a particle of mass ‘m’ starts from rest at
x =0, ¢t =0 under the influence of a time dependent force F (t) = ma, cos (wt),

where @, and w are two constants. The average velocity of the particle at ¢ = -~ is
w

‘m’ ©I9 QU IMFE £ =0 T PUIGKENT A x = 0, TENAS OF FNAT ACACTT
ARTSTNT F (t) = mag cos (wt)T+18 26RE IINIEFSI@ s 7@ | 56 a, oF w 50!

#IF | ¢ = 2 TS IRIBIGI 51T @5 27

w
@ zero 20,
w
=y
© 2a, ® - 2a,
mw w
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78.

79.

80.

The maximum amount of work that a Carnot engine can perform per kilocalo
of heat input if 1t absorbs heat at 427°C and releases heat at 177°C is

#fS freirais abr F190 3f& sied™s Tl $RT 1" T 3 427°C SBoie o - e
F1# 177°C SHBEIG 64 @ | Q3 FINT sifana '

@ 2.39kJ 6.66 kJ
© 466kJ O 151kJ

If the pressure is constant the temperature at which root mean square velocity
a gas will be half of its value at 0°C is

Tf B1of FRitT AT (G T TWEIE Qi (57%F 51T I5f I& @91F ¥ 0°C SPEIF ¢73, 777 &
-, OR TWoT y'e

@A) —273°Cor 0K _273 K or — 546°C

© -204.25°C or 68.25 K O 100K or—173°C

Transverse waves can propagate

A~ BT

@ both in a gas and a metal
1% S 4 FEIDE s 243136 '3 9

in a gas not in a metal

To%q Wiesif 491f¥e 29 AE, 49T TS @RI
© neither in a gas nor in a metal

oI 1§ 4THd GO1F S #313S 2’7 (T

@ not in a gas but in a metal

ToTeg WiCsi 2313® 27 FITE 68 4o Ties #11eq |



CHEMISTRY

. At 300 K, 28g N, and 64g O, gases are mixed. The value of Po, : Py, 1s
(p represents partial pressure)

300 K Twors 28g N, o® 64g O, iz s a1 271 pg, : py, 799 7 (p (2=
CINRER TG

@ 2:3 3:2
©1:2 @ 2:1

« At 298 K, the degree of dissociation of 10°M methanoic acid solution is
(Ka = 2.1x107)

298 K Swete, 107 M fiamfie aite sea Rearew war 27 (Ka = 2.1x107)
@ o021 0.46
© o0.046 O 0.021

Which of the following acid will have the maximum value of acid dissociation
constant at 298 K?

298 K Tme1e, o6 AT (@191 Witos Sigdiedd #5397 IiF 5185?

@ ethanoie acid methanoic acid
WHEARP Wfts ke efte

© 2-chloroethanoic acid @ benzoic acid
2-3" RIARS Wfts R afts

The correct order of basicity is

FIRIIT CITOIT 85 FAOT 2'a

@ Mg(OH), > Ca(OH), > Sr(OH), > Ba (OH),
Ba (OH), > Sr(OH), > Ca(OH), > Mg (OH),
© ca(0H), > Mg (OH), > Sr(OH), > Ba(OH),
© ca(0H), > Mg (OH), > Ba(OH), > St (OH),
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85.

86.

87.

Among the following, identify the element that exhibits only negative oxidat:

state
AT AT ST HLAT (T4l GTeTCoT 020",
Cs, Ne, I, F

@Cs Ne
© 1 O F

Which of the following is disproportionation?
weTe AT @It srisaseadt [faar?

() 2Cu* — Cu® + Cu*
() 3Cl, +60H — ClO; +5Cl” + 3H,0

(¢) 2H,S+80, —» 2H,0 +3S

(d) Na+ %Cl2 — NaCl

@ () @), (b)
© @), © O (a), ®), ©

What weight of copper will be deposited by passing 2 Faradays of electric
through a cupric salt? (Atomic wt. of Cu = 63.5)

ST T1a9E WIS 2-(Faits o bifeTe S Swl (Il 37919 Afane 2'3- (%
Aaiafds &9 = 63.5)

@ 20¢g 3.175 g
© 635¢ ‘ D 1270¢



ket

T YT @RS a=b # ¢ IF a = f =90° JF y = 120° =B @G0 2’7

@ orthorhombic cubic
RIS IE GEICaC]

© rhombohedral @ hexagonal
G .- TS T

According to VSEPR theory, the structure of IF, is

VSEPR ©9% ¥ts IF, 359 3'3

@ T-shaped Square pyramidal
T-3113S iy sy

© Trigonal bipyramidal @ Pentagonal bipyramidal
fagsi et ABTHIRFE fa- PraifirSia

The correct increasing order of ionic radius is

AT JPML 7 SYPHD! (3R
@ Li* < AI* < Mg?* < K* Li* < Mg?* < K* < AI%*
© Li* < Mg® < AI* <K* O Li* < AI* < K* < Mg?*

-2022 (32)



91.

92.

93.

An organic compound A on treatment with aqueous NH; and heating forn
compound B, which on heating with Br, and KOH forms a compound C ¢
molecular formula C;H,N. The compound A is

QUT (@ AT A 7 $o% NH, (S &3)-3 #9is fAfear 3§ B $esg 3@ | B-@ @ Br
wii® KOH -3 &9 C Sesta a0 I oimefass s1eat g CoH,N | @t A tarz-

@ Benzoic acid Benzonitrile
@R ufts @GR

@ Benzamide ® Toluene
SERILIEN LS

In the following sequence of reactions, X 1s

X Br,/H,O0 Y NaNO,/HCl 7 Boiling
ETOH

> 1, 3, 5-Tribromobenzene

o [feaefas X -2'3-
Br,/H,0 NaNO,/HCl Boilin ,
X 2R Y R 7 € 1,3, 5553w @ART

ETOH
@ Phenol - 2, 4, 6-Tribromophenol |
e 2, 4, 6-gra@' W’ Faer
© Benzoic acid @ Aniline
@ AT afte afaferm

The sequence in which the « -aminoacids are linked to one another in a proteir
molecule is called its

AftTe o -’ fts [@IT bR 56 ST A @Fe JgF (2 IS I FI-T2A-

@ Primary structure Secondary structure
AR sto RESI 516
© Tertiary structure ' ® Quaternary structure

iy sto R TFIR 5157



©d (@01 SRF IMEIRT CFae 9% 7

@ Isobars are the atoms with same mass number but different atomic number
SIMGIAICAIT TR AN TIF ©F FHILF QTP [FF A SFHILE ([Tl 27 |

Isobars are the atoms with different mass number but same atomic number
ANGIRNEIT CIREIT 5901 1T SI@HISH (el g #a1q @H1d Q@ 27 |

© Isobars have equal number of protons, neutrons and electrons
STGISIEIRE 37 7245 o' T, H8ET o% 318’ IS

@ Isobars have equal number of protons and electrons

STGIIAIEE ALY 24”5 Sl 31’ F IS |

5. Which of the following has equal number of odd electrons?

GHF (FIAUTS QAT S 20eT oty ?

@ Mn?*, Fed* Mn2*, Fe®*

© Ti3+, CI'3+ @ Cr3+, Fe3+

'EE-2022 (34) D



96. The number of unpaired electron in [Co (CN)G]E'_ is
[Co (CN)sJ™ ® 3=t wﬁﬁ G R A
@ s
© o

© @

b

97. The optically inactive & -amino acid is

e [AFT o -afF afte 2'a

@ Glycine Alamine
amafe et

© Leucine ® Valine
fers oA tofe

98. The oxidation number of Clin HOCIO,, HOCIO; and HOCIO are respectively,
HOCIO,, HOCIO, siie HOCIO © Cl ¥ S 545 @ F
@ +5,+7,+3 +7,+5, +1

© +5,+3,+7 D +1,+5, +7

99. An example of anionic detergent is

QAT SHANS P OF SHRIT (T

@ Sodium stearate
5’ feam fearat

®

Sodium rosinate

w feam 3 f&At
Cetyltrimethylammonium bromide
ToibeAG RAREe Faw RS

Sodium dodecylbenzene sulphonate

R R AP (CGIRD A G o 17

® ©



01.

02.

VALY LA LALALL AW

Ut 23w T Rt 10 {fA0s 90% =94+ =7 | Rifwardm sifs saws w7 2°3-

@ 0.2303 min-! 2.303 min-!
0.2303 fifii-1 2.303 fifas-1
© 0.02303 min-! O 22.30 min-
0.02303 RfB-1 22.30 fifag-1

A reaction X — Y follows 2 order Kinetics, doubling the concentration of

X will increase the rate of formation of Y by a factor of

@St @ bt fRfEwr X - Y 7 X - 9 siipel ya9 et Y Seotw aare 3« 3'4-

® 2 %
© 4 1)

N

The geometry of the interhalogen compound BrF; is

BT TS Aot BrEF, T wieo 3°9-

@ Trigbnal planar ® Tetrahedral
fawy [AFE swoey IO R

© Square planar @ Trigonal bipyramidal
IR e facaiy ffe fa-Prafr
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103. In the following reaction, the compounds A and B are

o1 fafiegie A ©is B @ANsiEF (308

@ CH,C KMnO,,
—5 A
AlCl, OH™

A B
@ Toluene Phenol
Depad et
Chlorobenzene Benzoic acid
@A W afite
© Chlorobenzene Phenol
TR et
@ Toluene Benzoic acid
TepaA @R afte

104. The correct order of reactivity towards nucleophile is

AT TEeT #ifs Targold B FHO! (AR

@ C,H,COCH, < CH,COCH, < CH,CHO < HCHO
C H,COCH, <CH,CHO < HCHO < CH,COCH,
© HCHO < CH,CHO < CHyCOCH, < CgH;COCH,

©® CH,COCH, < CH,CHO < CH;COCH, < HCHO



06.

)7.

catalyst gives

CIT AT F{I53T TAPARSS 1, 3- RETIORT oie @ i3er Ry Ig@iieads 1@ eom

-

@ Buna-S
1S

© Nylon-6

q1ZETH-6

Ofloxacin is a/an

Sz R (%%

@ Bactericidal antibiotic
[SISAE D EIe RUIR i i

© Antimalarial

eeTIaT efsrardt

Buna-N

@ Teflon

Bacteriostatic antibiotic
[@eefaer8ives foaafis
@ Analgesic

REarts

In a chemical reaction, 3 atoms of S are required per 2 atoms of Al. How much

gram of Al will be required per gram of S?

Bt IpiEfe RfEars ofs 3 smmy S 731w 2 amig Al 7 g =71 4fs o S 7 a1 Fwr

S Al 9 4@TSH 3°3?

@ o0.56¢
© 270¢g

JE-2022

1.69 g
O o0.06¢g
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108. For the ozone molecule, the atom numbered as 3 will have formal charge
STAE 3 MUIE s T4 SRS AT STATE S (B2-
1

/6\
267 6.

@ o ® +1
@—1 ®+2

109. Three of the following species have identical bond orders. The species that he

different bond order is

Sete it ANsiatad 3 BT Irf N1l T3 | Iisid Wial @eErs @ GRS (arg-

N,, NO*, CO, O%
@ N, NO*
© co © o

110. The pK, of acetic acid and pK, of ammonium hydroxide are 4.76 ar

4.66 respectively. The pH of ammonium acetate solution will be

awioe Gftes pK, 4.76 =% av’faam RG'FRT pK,, 4.66 2T, @ fqam afstoe

pH 2’3-
@ 17.005 0.05
© 1.05 O 0.005



12,

13.

dal o Bl g dC]_
——g " h [A] el [A] dr ks[A]
then,
2A ———— 4B + C RfardE I, ik
dlA] _ d[B] _ dlc] _
~—g “hlAl ===k [A] == = k[A]
o8,
@ 3k1 =k3 kl =2k3
© 2k =k, D & =3k,

The value of rate constant for a reaction A is twice of reaction B at the same

temperature. The difference in their energy of activation (E: - Ef) 18

@bt A Rfeam sfszrass 77 e Swors oid b B Rfeas 5o, 3509 siieas 1heq 1w
(B2 - EB)za

@ RTIn2 ~ 2.303RT
© -RT2 ® o

Gold (atomic radius = 144 pm) crystallizes in a f. unit cell. The edge length of
the unit cell is

TS (AT TPIE= 144 pm) fi. 1068 05 1 307 | 9T @ET TS @E 7’7 |
@ 305 pm ® 407pm

© 203 pm O 610pm
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114. In the following equation, the values of x and y are respectively,

xCl, + 60H" — ClO3 + yCl™ + 3H,0

Tete it SeINS x TF y I W T T

xCl, + 60H™ - ClO; + yCl™~ + 3H,0

@ 4,2 3,5
© 5,3 D 24

115. The bond order of O}, O3, O, and O™ are respectively,
03, 03, 0, =F 02~ T IFEF AT W

@ 25,2.0,1.5, 1.0 1.0, 1.5, 2.0, 2.5

© 25,1.5,2.0,1.0 O 1.0,25,1.5,2.0

116. Which of the following ions in aqueous solution is colourless?

TEF (IO SENT ST ST IF92077

@ Ti3+ Ti4+
© co* © cu*



@ :ca, - CHCI,
)

© cHa, CCl,

.8. The hybridization of carbon in 8H3 18
8H3 -© PIAAF 7¢I R’ -
® s sp”
© «° 1)

9. The product C in the following sequence of reaction is

oes fifEaenfas C -txog-

CGH5NH2 NaNO,/HC1 s A CuBr s B CH3Br >C

280K HBr Na/Dry ether

Br
@ @/ CH,Br @/ Br
© @/ CHBr, 5 @/ CH,

0. Lucas reagent is
TPIRe [P (30z-
@ Zn-dust and H,0 ZnBr, and HBr

© Anhyd. ZnCl, and Conc.HCI @ Zn(Hg) and Conc.HCI

E-2022 (42)
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